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PAGING   BY  MONTH. 

January 1  to    70 

February 71  to  136 

Marcli 137  to  204 

April 2j5tu284 

May 285  to  350 

June 351  to  418 

July 419  to  488 

August 489  to  536 

September 557  to  632 

October 633  to  712 

November 713  to  804 

December 805  to  872 

KIHTOUIAL: 

Abaudoumeut  of  Trucks,  Tumpurary.  . . .  71 

Accident  in  Florida 2t6 

Accident  in  I'lttsburg 489 

Accidents  in  Detroit  and  Baltimore SiKj 

Accountants'     Association,     Tile     Street 

Railway 2 

Accountants'  Association,  Call  for 72 

Alien  Law,  The 351 

American  Electrical  Apparatus  Abroad. .420 

A.  S,  K.  A.,  Change  in  By-Laws  of 713 

A.  S.  R.  A.  Executive  Committee 137 

A.  S.  R.  A.,  Place  of  Meeting  of 713 

Atlanta,  Victory  for  Street  Railway 489 

Bicycles 351,  420.  489 

Boston,  The  West  End  Strike 1 

Business  Outlook 558 

Business  Situation  at  the  Close  of  the 

Year SUO 

Connecticut,    Notice    of    Damage    Suits 

Required '285 

Connecticut  Parallel,   The 1 

Convention,  1897 675,  714 

Current  Consumption 71 

Damage  Because  of  Interurban  Road... 805 

Damage  Suits,  "Fake" 558 

Dama'ge    Suits,    Notice    of.    Required    in 

Connecticut 285 

Damage  Suits,  X-Kays  in 283 

Denver,  Tourist  Car 806 

Discipline,  Unique 137 

Electric  Traction  Abroad 137 

Electric  Traction  on  Steam  Roads.  .I'iS,  351 

Electrolysis 805 

England,  The  Engineering  Strike  in 714 

European  and  American  Conditions  and 

Methods 205 

Exhibitors'    Representative  at  A.   S.    R. 

A.  Convention 286 

Fares.  Reduction  in  Street  Car 71 

Florida,   Collision  in 286 

Foreign  Ed.t.on,  Our 1,  137 

Freight  Traffic  on  Cleveland  Lines 806 

Four-Cent  Fare  Ordinance  in  Chicago.. .     1 

Funeral  Cars  in  Cities 805 

Government  Ownership 352 

Heavy  Grades  on  Electric  Lines 71 

Horseless  Carriages 419 

Humphrey  Bill,  The 286 

Illinois,  Allen  Law 351 

Illinois,  Humphrey  Bill 286 

Indianapolis  3-Cent  Fare  Decision 4S9 

Insurance  by  Street  Railways 285 

Interurban  Lines 419 

Mail  Service 557 

McCuiloch,  President 713 

Medical  Ethics 138 

Mercantile  Report.  .  .  ^  .-i 419 

Municipal  Ownership.  ;  .  ,' 420 

Mutual  Benefit  Associatiod,  Washington, 

D.  C :.. ,■..■.......  71 

Niagara  Falls  for  the  Oouveutlon. 137 

Paris,  A  Possible    Street    Ra.lway    Con- 
vention in 713 

Paving .,:. 420 

Paying  In  Gold ; 805 

Pittsburg,  Accident  :n 489 

Power    Transmission    to    Electric    Rail- 
ways  .^^•.•! :  w.. 490 

Pleasure  Resorts  in.'WIqter. .  ^ 805 

Rails,  Low  Price  for ...;,.,: 138 

Reduction  in  Street'  Car  FarSS.;.'.; 71 

Stealing  Trolley  M'Jre.  .■ /.'.'.■.' 657 

Steel  Ties .1.'.'.' ..W'; 557 

Street    Railway    A'cco'intant^*^  dissocia- 
tion, Cleveland  Meeiing. .  .'w'.-. 205 

Strike  in  England,  The  EugineK-lng 714 

Strike,  The  West  T.nd,  Boston 1 

Suburban  Steam  Roads,  Electvltity  on,.     1 


Toronto,  Sunday  Cars  In 352 

Tourist  Car  in  Denver 806 

Water  Power  for  Street  Railways 137 

X-Rays  In  Damage  Suits 286 

A 

Abandoned  Trolley  Line,  An* 312 

Acceleration  Tests  at  Schenectady C86 

Accident  at  Baltimore 858 

Accident  at  Detroit 808 

Accident  at  West  Chicago  Power  House.... Ill 

Accident,  Failure  of  Coal  Pocliet* 572 

Accident,  Fly- Wheel '234 

Accident,  Fly-Wheel,  at  Tacoma* 540 

Accident  Fraud  at  Baltimore 114 

Accident,  Power  House,  in  Pittsburg 6Ht 

.\ccidents,  A  Chapter  of* 192 

Accidents,  A  Possible  Cause  for  FIy-Whecl.600 
Accidents  in  Massachusetts,  New  York  and 

Pennsylvania 314 

Accidents,  Prevention  of,  etc 589,  618 

Accidents,  the  Prevention  of  by  Use  of  Fen- 
ders, etc 751) 

Accidents;  Their  Liability  and  How  to  Pre- 
vent  244 

Accident,  The  Saginaw  Bridg_'* 501 

Accountants'  Association  of  America,  Street 

Railway 7,  S3,  211,  300,  352,  610,  072,  807 

Accountants'  Association,  A  Suggestion  for 

the 152 

Accountants'  Association,  St.  Louis 5 

Accountants'  Convention,  The 753,  490 

Accountants'    Convention,    President's    Ad- 
dress  753 

Accountants'    Convention,    Secretary-Treas- 
urer's Report 754 

Accountants,  Relation  of,  to  Managers  and 

Employes 222 

Accountants,  Street  Railwa.v,  Meeting  of. .  .149 
Accounting,  Interurban,  A  Simple  System  of 

(port) 224 

Accounts,  A  Standard  System  of  (port) 215 

Accounts,  Materials  and  Supplies  from  Pur- 
chase to  Use 767 

Accounts,  Monthly  Closing  of 221 

Accounts,    Report   of  the   Committee   on   a 

Standard  System  of 768 

Accumulators 356 

Advantage  of  Electric  Over  Steam  Locomo- 
tives in  Starting 142 

Advertising,  Circus,  at  Minneapolis 462 

Advertisement,  Novel,  at  Des  Moines* 824 

Advertisements  in  Street  Cars* 457 

Advertising  at  Columbus 862 

Advertising  Company  Sold,  Railway 523 

Alr-Brake  Company,  The  Oldest  Street  Rail- 

way 688 

Air-Braking,  Modern  Compressors  for* 698 

Air  Motors  in  Washington 260 

Air  Motors  Not  Recommended 529 

Air  on  the  Manhattan  Elevated,  More 577 

Air-Brake  Apparatus,  Hunt 50 

Alr-Brake  Apparatus,  Standard* 40 

Akron,  Bedford  &  Cleveland  Railway* 85 

Akron,    Bedford    &    Cleveland    Snow    Plow 

and  Locomotive* 237 

Allegheny  Taxes  Gross  Receipts 282 

Allen   Law,    The 408 

Allen-Morrison  Brake  Shoe,  Service  Test  of.699 
Alley  L,  Chicago,  to  be  Equipped  for  Elec- 
tric Traction 238 

Alternating  Current,  The  Use  of.  .380,  463,  507 

Aluminum  Conductors 316 

American  Association  Report  for  1897 807 

American  Electrical  Works 708 

American  Electrical  Works  Celebration 563 

American  Goods  in  Spain 163 

American  Invasion  of  England 863 

A.   S.   R.   A.,   Building  for   Exhibits  at   Ni- 
agara*  404 

A.  S.  R.  A.  Executive  Committee  Meeting*. 139 

A.  S.  R.  A.,  Officers  of  the  (ports) 671 

A.  S.  R.  A.,  Secretary-Treasurer's  Report.. 718 

American  Trade  in  Europe 312 

Amphibious  Car,  That 157 

Amusements 245 

Apparatus,   Naming  and  Standardizing 

(port) 230 

Application  of  Electricity  to  Railroads  Now 

Operated   by   Steam* 743 

Application  of  the  Storage  Battery  to  Elec- 
tric Traction* 726 

Arlon  Meets  His  Death* 546 

Armature  Colls,  Testing 826 


Arndt's  Econometer* 390 

Armatures,  Imported  Dutch  Tape  for 826 

Arabs  and  the  Trolley 21 

Association,  Metropolitan  Street  Railway.  ..178 

Association,  Texas  Street  Railway 242 

Athens,  Ga.,  Street  Railway* 116 

Atlanta,  Bicycles  Carried  at 595 

Atlanta,  City  Guide  Book  for 331 

Atlanta    Consolidated    Wins    the    Transfer 

Case 545 

Atlanta  Home-Made  Truck* 246 

Atlanta  Pneumatic  Snow  Plow* 153 

Atlanta  Will  Contest  Compulsory  Transfer. 30O 
Atlantic  City,  Trolley  Line  on  the  Pier  at*. 554 

Attorney  Overdid  It 130 

Aurora  &  Geneva,  Victory  for 595 

Auburn  &  Western    Railway    Extension    in 

New  York* 168 

Aurora  Vestibules* 18 

Australia,  Street  Railway  Building  In 262 

.\utomatic  Controlling  Valve    and    Electric 

Governor* 397 

Axle,  Electric  Light  from  the  Cai-* 53 

B 

Bad    Corner   in   Buffalo* 163 

Bad   Money 113 

Bakersfield,   Cal.,  Long  Distance  Transmis- 
sion*  292 

Ballast,   Car  Wheels  for 287 

Bali   at   Binghamton 114 

Ball   Engine  Company,  New  Governor*. .. .593 

Ball    Engine*    846 

Ball  Side  Crank  Medium  Speed  Engine*....  41 

Bailston  Spa,   Freight  Line  at 682 

Balt'more,  Bad  Collision  at 858 

Baltimore,   Consolidation  in 366,   458 

Baltimore,   New    Grip  for 23 

Barratry   in  New  Jersey 72 

Barringtoa  on  Electric  Traction 100 

Basle,   Overhead    Construction    at* 811 

Bay  View,  Wis.,  Power  House  Record  at..4i!'J 
Bed    Plates   in    Concrete    Trench    Construc- 
tion,   The   Use  of 328 

Rehr  Monorail   System* 429 

Bcmis  Case,  Decision  in  the 379 

Benefit   Association  at  Middletou 252 

Benefit    Association,    Successful 103 

Benjamin  Manufacturiug    t'ompany's    Rail- 
way Sockets*    195 

Benton     Harbor     lOO-Miie     Electric     Inter- 
urban  202 

Berlin    Elevated   Railway* 564 

Bevel  Gear  Brake  Handles  in  Vestibules.  .461 

Bicycle   Cars  at   Pittsburg 487 

Bicycle  Hanger  for   Street   Cars* 703 

I^lcycle  Holders  on  Street  Cars* 27,  150 

Bicycle,  Measuring  Track  with  a 331 

Bicycle  I'atU  on  the  Brooklyn  L ..521 

Bicycle    Hacks  in    Toronto* 425 

IMcycle    I'roblem,    The 541 

Bicycles  Reduce  Wages  in  Rochester 331 

Bicycles   Carried   at   Atlanta 595 

Bicycles  Carried    by    the    South   Side  Ele- 
vated Railroad   526 

Bicycles,  Carrying   308 

Billings,  A.  M.,   Death  of 125 

Birmingham,    Ala.,    Consolidation    at 685 

Birmingham,    Ala.,    Good   Record   in 273 

Birmingham,  New  Cars  in 705 

Birmingham  Street  Railways* 861 

Birmingham   Tramway    Report* 451 

Blacksmith  Shop,  Arch  for  the* 530 

Blixzard   in   the   East 48 

Blodgett,    Attorney    of    the    General    Elec- 
tric Company,   Murdered 866 

Bloomingtou,    Foreclosure    Suit   ut 624 

Blunders,   A  Chapter  on 821 

Boilers,   The  Rating  of 4?i; 

Bonds,  Conductivity  of  Rail 126,  186 

Bonds,  Employes  Give 499 

Boston  Elevated,  The 359 

Boston,    It's    "Madam"    in 498 

Boston,  New  West  End  Power  Station* 863 

Boston,    Steel   Plate  Fly- Wheels   at* Ill 

Boston  Terminal  Contract  Let 473 

Boston   West   End   Road   Leased 605 

Boston,   Report  of  West  End 814 

Boston,  West  End  Strike  a  Failure 53 

Brake,   Dale  Automatic* 555 

Brake,    Flood   Emergency* 395 

Brake   Hanger,    Improved* 23 

Brake  Handles,  Bevel  Gear,  in  Vestibules. 461 

Brake  Shoe,   The  Allen-Morrison 604,  699 

BraLc  Shoe  Tests.  Sargent* SCo 
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Brantfoid.     Port     Dover    &     Gnit     Electric 

Radial   Railway*    lOii 

Hrave    Superlutendcnt.    A ."165 

Bread   was  Waterlogged »2 

Itrcaking  the   Snowbank* 125 

Bridge,    DtllutU-Superior*    &45 

Itridgo  Over  tlie  Niagara   Gorge* 231 

Bridge  Rental    for    the    Trl-City  Railway, 

No .20S 

Bridges    Across    Niagara* 658 

Bridges,    Some    Street    Railway* 43.5 

•Brill    Double    Trucks     for     Electric     Rail- 
ways*     7(M 

Brill's  Electric  Traction  Computer 79i) 

Brill  Trucks*   201 

Brill   "Universal"  Truck* 624 

Bristol  and  Its  Tramways 11 

British  Street   Cars 582 

Broken  Wheels,  One  Remedy  for 314 

Brooklyn  Fares  Too  Low S:! 

Brownell    Car    Company    Files    a    Deed    of 

Trust 5.51! 

Brushes,   Setting  Generator 158 

Brussels    International    Exhibition..    11 

Brussels   Exposition   of   1897 1-52 

Brussels-Tervuren  Railway 510 

Bryant    Cold   Metal    Sawing   Machine* 197 

Ituckeye    Compound   Engines* 510 

Budapest    Underground    Electric    Railway*. 301 
Buffalo  &  Niagara   Falls  Electric  Railway* 

(port) 654 

Buffalo,   Bad  Corner  in* W! 

Buffalo  Convention  of   1890 B7t', 

Buffalo  Fender,  The*    402 

Buffalo,  G.  A.  R.,   Crowds  in 632 

Buffalo    Railway    Company*   (port) 657 

Buffalo  Railway,   Storage   P.attery  for  the.. 857 
Buffalo,  More  Niagara  Power  for 845 

c 

Table   Cars  in  Edinburgh OS 

Cable  Curves,  Slow  Speed  on* 350 

Cable.  Good  Record  for 109 

Cable  Line  Operated  by  Electric  Motor*... 681 
Cable  Track  Reconstruction  in  Cincinnati*. 17n 

Cahall   Babcock-Wilco.\   Boilers* 5,6;<1 

Cailletot   Single-Rail   Railway* Ifili 

Cairo,  Electric  Line  to  the  Pyramid,s* 317 

Calcutta,   Proposed  Trolley  in 287 

California,  East  Oakland  Road  to  Be  Sold. 453 

t'alifornia.  Electricity  for  Steam  Road 3,35 

Califoruia,  Joint  use  of  Track  in 12} 

California  Legislature  Defeats  Low  Fares.  190 

California   State  Association SSS 

California,    Water    Power    and    High    Volt- 
age  28-: 

California.   Water  Power  in   Southern 3U5 

Calumet  Bonds  Cause  Bank  Failure 411 

Gnlumet  Electric  Railway,  Model  Record  of.l76 
<:)alumet    Electric    Railway,    Ownership    of 

the 314 

Calumet  Electric  Street   Railway 74 

Calumet,  New  Snow  Plow  for  the* 141 

Calumet,  Trolley  Parties* 499 

Canada,  New  Line  In* 10!) 

Capital  Traction  of  Washington SOO 

Care  of  Motor  Cars 87 

Car  riouse.  Chicago  City  Railway* 3.3 

Carrying  BlcycleB 308 

<*ars.  Early  Summer* .iS'-i 

Care,  Splicing  Small* 327 

Car,  That  Amphibious 107 

Car  Winding,   Sins  In 210 

c:a8t-Welded  Joint  as  a  Conductor.  The...  5S 

Cost-Welding  In   Chicago,   More 210 

Cant-Welding,  New  Flux  for 277 

<'a8ualty   A«Hoclatlon,     Electric   Mutual     of 

Philadelphia  (port) 30') 

Casualty  Company   Won,  How  the 13.*» 

Casualty,    Electric   Mutual .55<; 

Central  Electric  NewOverhead  Specialties*. 702 

Central  Ele<-tric  Splicers* 404 

•  ■enlral    London   Hallway* 47s 

Chambers  Clippers* <i 

Change,  Five  Dollars  Eicegslve 142 

Charleston,  8,  C.  .New  Street  Railway  Co. .184 

Cheap  Ticket!,  Who  Buy 20i 

Clievalet    Feed    Water   Heater* 2:!4 

Cheyenne,  Street  Railways  In HO 

Chicanri,  Accident  at  Power  House Ill 

Chicago,  Alley  L  Carries  Bicycles 520 

Chicago,  Alley  L.  New  System  of  f>)ntrol.  .3.10 
Chicago  Alley  L,  to  be  Equipped  for  Elec- 
tric Traction   23S 


Chicago  &  South  Side  Rapid  Transit  Com- 
pany,   Back    Pay   for    Employes 402 

('hicago  Annual  Meeting,  North  and  West..     5 
Chicago,  Attempted  Strike  on  the  City  Hall- 
way a  Fizzle 67f> 

Chicago   City   Cuts   Wages W2 

Chicago  City  Railway  Car  House* 33 

Chicago  City  Railway,  Dynamometer  Car*..  22 
Chicago   City  Railway.  Cushion  Cleaner  at 

the*  362 

Chicago  City  Railway   in  1S96 92 

Chicago  City  Railway,  Organization  of* 180 

ciiicago  City  Railway  Power  House*,. 151,  307 
Chicago    City     Railway,     South,     Tost     of 

Power  Plant    110 

Chicago  City  Railway.  Special  Work  for*.. 82,8 

Chicago  City  Station,  Lamp  Hanger  at* 632 

Chicago,  Compressed  Air  in 41 

Chicago,    Cooling    Tables,    Suburban    Rail- 
road*     539 

Chicago    Electrical    Association,    Announce- 
ments for  Hi 

(*hicago   Electrical   Association  Officers   for 

1897 IS 

Chicago  Electrical  Association,  Winter  Pro- 
gram for  680 

( ■hicago  Electric  Street  Railway 54 

Chicago,    Electrolysis   at* 843 

Chicago.  Rnglewood  &  Chicago  Sold 5,5,'t 

<  •hieagia.  Fenders  for 700 

Chicago  General,  City  Line  Leased  by  the, 540 
<'hicago  General  to  be  an  Interstate  Road.. 821 

Chicago,  Generators  for  Union  Loop* 861 

Chicago,     -N'orth,     Street     Railroad     Repair 

Shoiw* 104 

Chicago  Lake  Street  Elevated,  Pryotechnic 

Display   by*    112 

Chicago,  Power  Station  Controversy  In 334 

Chicago,  Receipts  from  Railways 141 

(■hicago,  Recents  Developments  in 428 

Chicago,  Chief  Engineer  for  Alley  L 858 

Chicago,     South     Side     Elevated     Railroad 

Equipment*    549 

Chicago    South  Side  Elevated  Railroad  Offi- 
cers  114 

Chicago,      South      Side      Elevated      Repair 

Shops*   845 

Chicago,  Sprague  System  on  Alley  L* 812 

Chicago.  Store  Entrances  to  Elevated  Sta- 
tions*     807 

Chicaso   Suburban,    Accident  on* 608 

Chicago,  Suburban  Commences  Operation.  .487 
Chicago  Suburban,  Down  Town  Connection 

for 554 

Chicago  Suburban  Now  a  Yerkes  Line 603 

Chicago   Suburban  Railway   Company -13 

•  'hicago  Suburban  Railway  Company* 207 

Chicago,  Track  Elevation  In* 421 

(Chicago,    Union    Loop* 493 

(jTiicago  Union   Loo|i  In  Use 697 

('hicago  Union  Loop  Power  House* fi."i 

Chlc.'igo   University   Observatory* 822 

(Mnclnnati,  Cable  Track  Reconstruction  at*. 170 
Cincinnati,    Hamilton    &    Dayton,    Electric 

Traction  on    115 

Cincinnati,     Flood    Interferes    with    Street 

Railways*   142 

Cincinnati,  Newport  &  Covington  Railway, 

New   Management  for 51 

I'lncinnati,   Short  Headway  in* 793 

Cincinnati  Street  Railway  Carries  no  Insur- 
ance  291 

Cincinnati   Street    Railway    Shops* 181 

Cincinnati  Suburban  Service 240 

Cincinnati,  Transfers  at* 2a3 

(;iacinnatl.  Trolleys  Reduce  Railroad  Fares. 428 

City   Regulation  of  Speed 703 

Claims.  Disiioslllon  of,  etc 589 

Claims,  Time  Limit  in  Damage  ami   Death. 311 

Clean  Tracks  and  Coal  Bills 157 

Clearance  Cards   422 

Clearance,  Cylinder  with  Small* 238 

I'lcarance   Determiner  for  General   ffilectrk! 

Motors*    103 

Cleveland     ic     Chagrin      Fails     LIni'     Pro- 

(greHSCH I  '^ 

Cleveland,    A   New   Interurimn  for 705 

Cleveland,   Low   Fares  In '!07 

ciivelanil    Suburb.in    Systems* 331 

Climber,   Solid   Forged* W-i 

Clippers,  Chambers*   'i 

r,'oal  Bills,   Clean  Tracks  and 157 

Coal  Conveyor  In  Boston HO 

Coal,  Cost  of '•"''^ 


Coal   Dust   Burners 234 

Coals,  Determination  of  the  Heating  Power 

and  Steam-Producing  Value  of 44;t 

Coilegevllle   (Pa.)    Electric   Railway 49) 

Collegeville,  Pn..  Grade  Crossing  at 82!) 

Color  Line  in  Georgia 461 

Columbia    Machine    Works* C27 

Columbus,  Ind.,  Street  Cars  Resume  Opera- 
tion  1ST 

Columbus,    Advertising   at ,802 

Columbus,  O.,  Kluetoscope  Pictures  at 581 

Columbus,  O.,   Palace  Car* 2o 

Columbus   Street    Railway,    Annual    Report 

of ILS 

Combined    Surface    and    Underground    Sys- 
tem*    32 

Commutators,   Care  of 3(>i 

Comparisons  of  the  Street  Railway  Condi- 
tions and  Methods  In  Europe  and  In  the 

United  States  25;; 

('ompressed  Air  in  Chicago 4i 

Compressed  Air  In  New  York S.");! 

Compres.sed  Air  In  the  Paint   Shop* llx 

Compressed  Air  Locomotive,   Hardie* 327 

Compressed  Air  Motors 53 

Compressed   Air,    Work  of 201 

Computer,  Brill's  Electric  'I'ractioJi 799 

Concrete   Construction,    Hevuer* 13s 

Concrete    Trench    Constructiou    wltli    Bed 

Plates 32S 

Concrete   Work  in  Detroit* 4) 

Concrete  Work  in  Track  Construction*....  7.'{ 

Condensing,  Economy  of 235 

Conductivity   of  Rail    Bonds* ISO 

(Conductors,    Aluminum    310 

Onductors  for  Louisville 197 

Conductors  Not  Used  at  Petersburg,  Va...lOI 

Conductors'    Records  In    Milwaukee* S4 

Conduit.    Flooded,    Washington 837 

Conduit,    A    Hinged* 45-1 

Conduit,    Eugllsli*    133 

Conduit  in  a  Storm,  Lenox  Avenue 10 

Conduit    Line     of     the    Metropolitan,    Now 

York*   24s 

Conduit  Tested  at  Hamburg,  New 680 

Coney    Island    &    Brooklyn    Railroad,    Fine 

Piece   of   Special    Work* 62s 

Connecticut,     Ordinance     for    Slow     Head- 
way*     831 

Connecticut,   Parallel,  The 3s 

Connecticut,   Recent  Decisions  in 312 

Connecticut  Roads,  Operating  Expenses  of, 

in    1890    97 

Connecticut,    Trolley    Road    Must   Shift    Its 

Tracks 24 

Connecticut,  Trolley  Competition  at  Woon- 

socket 801 

(jouneclor.   Automatic  Wire* 60 

(.'ousolldation  of  Large  {Companies 470 

Constitution  and  By-Laws  of  the  S.  K.  A.  A.229 
Construction,  Difficulties  In  Operation  aud.7'2': 

Contumous    Rails   In    Unpaved    Streets* 307 

('ontroller   Handling,    Economy    in 497 

Controller  Points,    Distribution    of    Resist- 
ance between  330,  83s 

(Convention,   Address  of  Welcome 710 

Convention,   Allolment  of  Exhibit  Space  at 

Niagara   Falls*   607 

Convention,  Assembly  Hall  for* 406,  049 

Convention  In  1808,  Want  tlic 008,  671 

Convention   Notes    2;t2,  792 

Convention,    Notice   of 2i)iP 

Convention,  President's  Annual  Addl'ess 717 

Convention    Program    ((4s 

(-'onvention,     Social     Features    and    Bxcur- 

bIous 775 

Convention,    Street    Hallway    Accountants', 490 

Convertible    Car,    Latest* 701 

Cooling    (,'ondenslng    Water* .'(90 

Cooling    Tables,    Suburban     Railroad,    Chi- 
cago*     0.'iii 

(Cooling  Towers  and  Tables* 81K 

Copper   Manufacture,    Recent   Development 

In*  l«i 

Copper  Nceils  no   Protection 307 

Corporations  Cannot  Commit  Homicide, ,.  ,7oo 

(;orreclion,    A    25li 

CosI    of    Coal ITiS 

(•..Ht  of  Power H91 

co»(   of   SIcam   Power 5.'I9 

Cost  of  Power  for  Hleotrlo  Rnllwnyu 

603,  701,  S'2(l 

(^)st   per  Car-Mile  v«.    Cost   per  Passenger 
(port) 287.   37.-, 
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Coventry,    A   Car  In* '^11 

Covington    &   Newport,    Vestibule   Question 

on    113 

Crane    at   Garfield    rark* 412 

Crane,  Electricity  for  Hand-Power  Travel- 
ing*     368 

Cravath's   Recorder*    270 

Cravath   Recorder,   Records  from  the* 298 

Crossings.   Locomotives  at   Street   Railway, 

in  Washington   2S3 

Crossings   of    Steam    Railroads    and    Street 

Railways 6**.  *^^'' 

Crossing   Signal.    Parrish* 187 

Cross-Over.   A  Novel* 24 

Cunningham.  Granville  C.    (port) 680 

Current  Consumption  of  Motor  Cars  under 

Various    Potentials    87 

Curtain   Fixtures,  Forsythe's  Car 700 

Cushion  Cleaner  at  the  Chicago  City  Rail- 
way  Shops*   ''62 

Cyclists,   Cars  have  Right  of  Way  against. 310 
c'viindor  with   Small    Clearance* 23ii 
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Damage  Cases,   Best  Method    of    Settling. 

etc 730 

Damage,  New  Kind  of  Fake  (port) 5.VJ 

Damage  Suit  for  Failure  to  Deliver  Copper. 33:) 
Damages,  $100  for  Improperly  Issued  Trans- 
fer  fOS 

Damages.   F.xcessive,   not   Allowed 69-1 

Damagis   for  Dogs.   No 313 

Damages  for  Street  Improvement,  No 537 

Damages,  Sued  for,  after  Signing  Release.. 707 

Davenport,  la..  Watch  Tower  Park* 473 

Davis.  Ceorgc  H.  (porti   741 

Decisions  in  Connecticut.  Recent 312 

Denver.  Observation  Car* 834 

Denver,  Safety  Devices  in* 387 

Denver,   Water  Power  for 202 

Depreciation 228 

Des  Moines.  Mall  Boxes  on  Cars 311 

Des  Moines,  Miniature  Car  at* 824 

Detroit   Citizens'    Control  Belie   Isle    .'VI 

Detroit   Collision,   The    80s 

Detroit,  Concrete  Work  in* 44 

Detroit.  Freight  Service  at* 841 

Detroit  Funeral  Car* 700 

Detroit  Hospitality 15T 

Detroit.  Speed  Regulation  in 872 

Diaz.  President.  Inaugurates  a  New  Line.. 628 
Difficulties  Existing  in  the  Construction  and 
Operation  of  Electric  Street  Railways*..  .723 

Discipline  of  Employes 740 

Discipline.   Owl  Car  Work  as l<5i> 

Dogs.   No  Damages  for 313 

Dorner  &  Dutton  Failure 54 

Dover.  Trolley  Cars  at 694 

Draining  Groove  Rails,  For* 313 

Drill,   Moore  Rail* 862 

Drill.   Sweet  Rail* 47R 

Duplex  Rail  Bond* 278 

Dublin,  American  Apparatus  for 828 

Dublin,  Track  Rentals  In 384 

Duffy,  C.  N.  (port) 769 

Duluth-Superior  Bridge* 545 

Duluth,  Taxing  Franchises  In 546 

Dynamometer  Car,  Chicago  City  Railwa.v*.  22 

E 

E.  C.  A.  Bonds* 260 

Economizer,  American  Fuel* 706 

Kconomizers  are  Economical,  Wh.v* 601 

Economy  in  Electric  Railway  Operation 203 

Economizers,  Proper  Construction   and  Use 

of S«4 

Economy  of  Condensing 235 

Economy  of  Contracting  for  Repairs,  The.. 327 

Eddy,  E.  M.  G..  Death  of 498 

Edinburgh,  Cable  Cars 96 

Efficiency  Tests  on  Street  Railway  Motors, 

Making* 691 

Electricity  on  Steam  Roads 144,  842 

Electric-Cable  Railway* 581 

Electric  Railways,  How  to  Make  a  Commer- 
cial Success 39n 

Electric  Traction 100 

Electric  Traction* 518 

Electrolysis  at  Chicago  and  Salt  Luke  City. 843 
Elevated  Railway  Shops.  Overhead  Trolley 

in* 100 

Elevated  Roads   in    Hard    Lines    .W 

Elevated  Stations,  Store  Entrances  to* 807 


Elevation,  Track,  In  Chicago* 421 

Elizabeth,  N.  J.,  Fire  at ?B0 

Elmli-a,  N.  T.,  Explosion  at* 262 

Elyria  &  Oberlin  Line,  The  New 300 

Emergency  Wagon.  New  Orleans* 526 

Employes.    Discipline  of 740 

Employes,  Examination  in  St.  Louis 858 

Employes.   How  Can  We  Increase  the  Effi- 
ciency of  Our 612 

Engine.  Bail  Side  Crank  Medium  Speed*...  41 

England.  American  Invasion  of 853 

England  Forced  to  Buy  in  America 369 

Englewood  &  Chicago  Sold 553 

English  Tramway  and  Omnibus  Dividends.  .247 

England.  Trolleys  Gaining  In 378 

Europe.  American  Trade  In 312 

European  Electric  Railways 117,  140,  492 

European   Roads.   Projected 193 

European  Statistics 395 

European  Street  Railway  Problems 310 

Executive  Committee  A.  S.  R.  A.  Meeting*. 139 
Exhibit  Building  for  the  A.  S.  R.  A.  at  Ni- 
agara*  404 

Exhibition  at  Munich.  1898 146 

Exhibition  in  New  South  Wales 176 

Exhibits  at  Niagara  Fall  5* 777 

Exhibits,  Parlor.  Niagara  Falls 792 

Experimental  Track    of    the    General    Elec- 
tric*  302 

Explosion  at  Elmlra,  N.  T.* 262 

Every  Inch  a  King 126 


Facts  and  Fancies  Concerning  Street   Rail- 
roads  615 

Failed,  A  Road  That 841 

Falrchild,  C.  B.  (port) 102 

Falk  Company,  A  Fine  Record  for  1897 680 

Far  Crossing.  St.  Louis  Stops  at 74 

Fare  Registers  Altered   530 

Fare  Restored  to  5  Cents  in  Savannah 304 

Fare.  Too  Low  in  Brooklyn 83 

Fare,  Why  Rates  of  Should  not  be  Reduced, 

etc 617 

Fares.  Care  and  Handling  of  from  Receipt 

to  Bank* 755 

Fares.  Interurban,  on  the  Lowell,  Lawrence 

&  Haverhill 114 

Fares,  Reduced  Car  118 

Fares.  Reduction  in  Street  Car* 75 

Fay  Tenoning  Machine* 484 

Feeder  Lines* 502 

Feeder  System  at  Kansas  City* 827 

Fell  Off  the  Car 197 

Fender.   An  Electric* 556 

Fender.    Collison*     804 

Fender,  Haran  Street  Car* 543 

Fender.  Horse  Caught  In  a 106 

Fenders.    Prevention    of    Accidents    by    the 

Use  of.   etc 7.')0 

Fenders  at  Washington* 388 

Fenders  at  Youngstown* 461 

Fender.  The  Buffalo* 462 

Fller-Stowell  Corliss* 6 

Filtration.  Fischer  System  of* 159 

Fire  at  Louisville 395 

Fire  at  Toledo    818 

Fire  Department  Has  Right  of  Way 320 

Fire  Engines.  Street  Car  for* 361 

Fire  Losses  During  the  Month 49 

Fire  Protection  for  Street  Railways .305 

Flexible  Trolley  Suspension* 49 

Flood   Emergency  Brake*    3it5 

Flood   Interferes   with   Street    Raliwa.is   in 

Cincinnati* 142 

Flux  for  Cast-Welding 277 

Fly-Wheel  Accident 234 

Fiy-Wheel  Accident  at  Tacoraa* 540 

Fly-Wheel  Accidents,  A  Possible  Cause  for.fiOO 

Fly-Wheei  Experiments 321 

Fl.v-Wheels.  Steel  Plate  at  Boston* HI 

Foreign  Edition.    Our 129 

Foreign  Facts  59.  167.  .338,  477.  !541 

Foreign   Orders,   $2,000,000  in 623 

Forsyth's  Car  Curtain  Fixtures 7(10 

Ft.  Worth  Cuts  a  Melon 517 

Four-Cent  Fare  Fiasco   2 

Fox  River  Intenirbans* 36 

Franchise  Forfeited 466 

Franchises  in  New  Tork 462 

Franchises  to  Individuals  in  Illinois 479 

Franchise  Tax  in   Kentucky 705 

Franchises,  Taxing,  in  Duluth 546 

Fraud,  Accident,  at  Baltimore 114 


Fraud   Claims   Exposed  by   X-rays    311 

Fraud  Scheme  Frustrated.  Daring  (ports).. 490 

Freight   Line   at    Baiistoii    Spa    682 

Freight  Line,  Successful* 838 

Freight,    Oxford   (Me.)   Central    Railway  to 

Carry 74 

Freight  Service  at  Detroit* 841 

French  Railway  Engineer,  Visit  from  a 93 

Fuel  Economizer  Company,  American  Works* 

406 

Fuel  Oil  on  the  Third  Avenue  Elevated 688 

Fulton  Foundry  Assigns 10 

Funeral  Car,  Detroit* 700 
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Galosljurg.    Railway  Lines  Desirable  at 579 

Gas  Engine  Plant  at  Coatbridge 439 

Gasoline  Motor  Objectionable 157 

Gas  Engine  at  Lancaster.  O.* 358 

Gas  Engines 363 

Gas  Street  Car  Motors,  Results  with 442 

Gear  Cutting* 498 

Gear  Making  and   Cutting*   842 

General   Electric   Motors* 483,   6UK 

General    Electric,     Experimental     Track   of 

the*    30-'. 

li.  E.  Malies  Bidwell  Happy 268 

General   Electric   Report 291 

General   Electric  of  Chicago   May   Use   the 

Trolley 484 

General  Electric  Surface  Contact  System.. 832 

Ghent.    Railways    for 404 

Girardviile,    Fine    Record   at 699 

Glasgow,  Electric  Traction  In 57 

Governing.    Method   of 4-30 

Government    by    Injunction 508 

Governor  of  Ball  Engine  Company,  New*.. 593 

Grade  Crossing  at  Collegeviile,  Pa 820 

tirade  Crossings  in  Milwaukee 117 

Grades  and    Curves   on   the   Washington    & 

Great  Falls   Electric   Railway* 312 

Grand  Rapids,  Employes  Give  Bonds 499 

Grand    Rapids.    Prizes    at 171 

Great  Britain,  Street  Railway  Notes  from. 101 

Groat  Britain,  Tramways  Institute  of 543 

Greenwood,      S.     A.,     The      Headquarters' 

Landlord    (port)    792 

(Jrip,    New,    for  Baltimore 23 

Grist,  J.   E.    (port) 458 

Groove    Rails,    For    Draining* 313 
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Half    Fares. 134.    194,    275.    .332.    411,    474,    547, 
023,  860. 

Ham.  W.  F.  (port) 76;i 

Hamburg.   New  Conduit  Tested  at 6S0 

Hands,  W.  O..  Resigns  (port) 594 

Hanger  for  Trolley   Wire* 278 

Hannibal    (Mo.)    Street   Railway   Sold 210 

Hansen.   W.   H.   (port) ,. 192 

Hanover   Electric  Railway 437 

Haran    Street    (5ar   Fender* 543 

Hardie    Compressed   Air   Locomotive* 327 

Hartford    Street    Railway,    The* .366 

Hayti,    Street   Railway  in* 178 

Headway,    Short,    in    Cincinnati* 793 

Heater,  Car,  The  Warner* 48 

Heater  Control    at   South   Chicago 96 

Heating.     Electricity   vs.    Coal     for     Street 

Cars*    6.32 

Heating  Value  of  Low  Grade  Fuels 159 

Heft.  N.  H.   (port) 744 

Heilmann  Locomotive  Again 249 

Henry.    Frank    R.    (port) 763 

Hevner  Concrete   Construction* 438 

Hewitt,  Charles  (port) 727 

Hield.   W.  J.   (port) 751 

Hill    Climbing  Device.    Wheelock's* 32 

History    of    1897.    A    Brief S09 

Hoisting  Jack  for  Cars* 277 

Hold-Up  in  Kansas  City 866 

Holyoke  Street  Railway  Relief  Association.  S'.i 

Hoopes.    Maurice    734 

Horse  Car  to  Electric  Traction,  From 212 

Hor.se   Caught  in  a   Fender lO"! 

Horses  Go  Out  in  Philadelphia 171 

Horse-Power  and   Watt 43;i 

Hose    Bridge,    New* 406 

Houston  Strike,   The 506 

Huddersfield,    England,    Municipal    Owner- 
ship ill*   389 

Hughes,    T.    E.    (port) 49 

Humphrey  Bills,  The 206,  286 

Hunt  Air-Brake  Apparatus,  The r>0 
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Hunt   Air-Brake  Notes 201 

Hurt.  Joel.   Resigns   "Kor  Sure"   (port) RSI) 

Hurt.  .Toel.   Remains 72 
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Ice.  Ueiouving  fi-oni  Third  Rail* ..0:'.rt 

Illinois  Central.  Electricity  on* 2i)S 

Illinois.    Franebises   to  Individuals  in 4T1> 

Incline  Railway  up  Mt.  Tom* 420 

Indemnity  Company,   American   Mutual. ..  .70*3 
Indiana     Lejjislature     Passes    .l-Ceut    Faro 

Bill 2«ii 

Indianapolis  3-Cent  Fare  Case... -117,  SSO.  87". 

850. 
Indianapolis   3-Cent    Fare    Case,    Argument 

in  the  .1*1 

Indianapolis  3-Cent  Fare  Case,  Judge  Sho- 

walter's  Decision  in  the  (port) 513 

Indianapolis  3Cent   Fare  Law SDI 

Indianapolis,   Anderson  &  Marlon  Hallway. 5S)5 

Indicator.   Revolution*    50 

Inspectors    In     Massachusetts.    Street   Rail- 
way  -W.l 

Instruments.    New    Recording* 632 

Insulators  for  High  Potential* 261 

Insurance    for    the   Cincinnati    Street    Rail- 
way, No  ^yi 

International   Double   Register* 70:s 

Interstate  Commerce  Commission,   Reduced 

Fares  Considered  by V.'.:o 

Interurban   Accounting.   A    Simple     System 

of  (port)    224 

Intenirban  Extension  in  New  York* Ifis 

Intcrnrbans,    Fox    River* .1(j 

Interurban  Verdict.  Important 821 

Inventory  Method    of    Keeping  Mileage  on 

Repair  Parts*   »4 

Iowa   Interurban    Line 192 

Iron    Felt    528 

Ithaca.    Vandals   at s:!4 
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Japan.  New   lUiilways  in lis 

Japanese   Street    Railways 24'.t 

Johns'.   H.    W..    Company's   New    Office '^77 

.Tolnt.  the  Cast-Welded  as  a   Conductor...  ."is 
Joint  Isi-  nf  Track  in  California 1'24 
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Kansiis  City.  Cable  Line  Operated  by  Elec- 
tric  Motor*    . .'. 681 

Kansas    City.    Central    Avenue   Power   Sta- 
tion. Metropolitan*   Siil 

Kansas  City.  Cost  of  Track 3SS 

Kansas   City.    Feeder   System* K27 

Kansas  City.  Hold-Dp 866 

Kansas   I'ity,    New   Track    t.'onstruction* . . .  140 

Kaffir  Street  Railway.   A 579 

Keystone  Portable  Voltmeter* 3.30 

Keystone  Switchboard   Instruments* 281 

KInetoscope    Pictures   at   Colnmbiis •'W4 

Kite  Causes  a   lilockade 4fifl 

Knox.    G.    \V.    (porf).r 724 

Krause.   August,  Swindler  (port) 559 
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l/akc    Street    Elevated.    Overhead    Trolley 

in  Shops*    ' 1'" 

Lamp  Hanger  at  Chicago  City  Station* 6.'i'J 

Lamps.   Incandescent  for  Street  Cars 846 

Lamps,  Smith  and  His 881 

Lancaster,  O..   Gas   Engine  at* -iSK 

Lang.  Albion  E,  (port) Tin 

Lansing,    Conductorless    fjars   at 48.' 

Latest  Advances  in  Electrical  Contacts*. .  .2<i'i 

Law.   The   Allen 407 

LAW,  STREET  RAILWAY: 

Bicycle  on  Cable  Car  Track,  Riding 10<i 

Bicycle  on  Car  Track,   Riding. .  .„ 30:! 

Boarding    Moving    Electric    Car,     .Negli- 
gence In l"'' 

Care  Required  of  a  Child 2li 

Chancery,    Control    of    Over    Municipal 

Corporations ^28 

Change,  Amount  of,   Furnished  hy  f^on- 

ductor 827 

Change  of  Motive  Power 177 

Child,  Action  for  Di-ath  of 304 

Child,  Care  Reqnireil  of 2" 

CMIIslon  of  Carriage  with  Cable  Car. ..  ..3Wi 
Comparative  Negligence,  No  Longer  the 
Law 239 


Counsel,  Improper  Remarks  of 106 

Crossing,  Injury  at  Street 26 

Crowded  Condition  of  Car 239 

Damages,  Excessive 528 

Damages  for  Death  of  Minor 303 

Death  of  Child,  Action  for 304 

Death  of  Minor,  Damages  for 303 

Driving  Upon  Track  in  Front  of  Electric 

Car 303 

Driving  Upon  Track,  Injury  to  Persons.106 

Dnmken  Man,  Injury  to 528 

Duty  to  Look  and  Listen 26 

Elevated  Road.  Construction  of 25 

Emergency,  Motorman   Confronted   with 

Sudden 456 

Franchise.  Non-User  of  Street  Railway. 835 

Grade,  Agreement  not  to  Cross  at 528 

"Hitching"  on  Car,  Injury  to  Boy ,  27 

Improper  Remarks  of  Counsel 106 

Indianapolis  3-Cent  Fare  Decision  (Sho— 

waiter) 513 

Injury  at  Street  Crossing 26 

Injury  to  Drunken  Man 528 

Injury  to  Lineman  hy  Falling  of  Electric 

Pole 836 

Injury  to  Persons  Driving  Upon  Track.  .106 
Inter-State  Commerce  Act.   Street   Rail- 
ways May  Be  Subject  to 386 

Liability  for  Frightening  Mule .">2S 

Liability"  for  Future  Loss  of  Time 586 

Liability    of  Each    of    Several    Wrong- 
Doers 304 

Look  and  Listen,  Duty  to 26 

Minor,  Damages  for  Death  of 303 

Motive  Power.  Change  of 177 

Municipal      Corporations.       (_'ontrol      of 

Chancery  over 528 

Negligence.  Comparative,  No  Longer  the 

Law 239 

Negligence,  Contributory 586 

Negligence  in  Boarding  Moving  Electric 

Car 105 

Noise  Caused  by  Electric  Car 528 

Notice  to  Conductor  of  Intention  to 

Alight .386 

Passenger.   Rights  of  Transfer .<W5 

Personal  Injury 586 

Platform.  Riding  on  Front 177 

Poles.  Erection  of  Trolley 456 

Rilling  Bicycle  on  Car  Track 303 

Riding  on  Front  Platform  of  Car 177 

Rights  of  Electric  Railway  and  Traveler 

In  the  Street 455 

Several  Wrong-Doers,  Liability  of  Each. 304 
Snow  Piled  on  Side  of  Street  by  Rail- 
way Company 106 

Tr.Misfer  Passencier.  RIglits  of  s:!.' 

Traveler,  Rights  of  In  the  Street 455 

Vehicle  on  Electric  Car  Tracks 385 

Vehicle  on  Track,  Duty  of  Motorman. .  .585 
Leavenworth       Electric      Railway      Cheap 

Power 250 

Legislation,  Bad.  Defeated  In  Missouri. ..  .430 
Legislation    in    Pennsylvania,    Street    Rail 


way. 
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Legislation,    Michigan     •179 

Legislation.    Proposed    150 

Lewiston     &     Youngstown     Frontier    Rail- 
road*     209,  053,  8.'tS 

Library  Books  for  Street   Railway  Men ,5*3 

License  for  Street  Railways  In  Wisconsin. 273 

License,    Street    Car   in    Philadelphia 425 

Licenses.  Legality  of  City  Car   445 

LlgJit.  Electric,  from  the  Car  Axle* .IS 

Lightning    Arresters   of   the   General    Elec- 
tric  Company*    339 

Lightning,    Protet-tlon    from*    82i) 

LIttell    on    London    Transportation 398 

LIverpofil    Overhead    Railway,    Repairs 


the 
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Liverpool   PnicliaHCH  llie  Tramways  308 

Locke  lligli   P.itcntlal  Insulators*   261 

Loconiollves    at    SIrecl    Railway    CroB«lnga 

In    Washington    i^f 

London    Tramways    114 

London  Transportation,   LIttell  on    308 

London    Tunnel    Railways    201 

I^ng  Island,   Electricity  for   846 

Lorain    Foundry    Company    27 

LOH  Angelea.   Wages   Reduced  at    101 

Louisville,   Conductoni   for   107 

Ix>ul«vllle,    Fire   at    305 

Lovejoy    Truck.    The*  ■"«■'' 


Lowell,  Lawrence  &  Haverhill,   Interurban 

Fares   on    Ill 

Low  Grade  Fuels,  Heating  Value  of 159 

Low  Voltage  for  Cars*  250 

Lubrication  on  Ball  Engines,  Automatic*.  .3,^7 

Luseomb  Clip  for  "8"   Wire*   804 

Lynn  &  Boston  Railroad's  Method  of  Keep- 
ing Mileage  of  Repair  Parts* 94 

Lyons,  Electric  Traction  in*   84 

Lyons.  Some  Views  In*  175 

M 

McGuIre   Company's  New    Columbia    712 

McGuIre,  Keyway  Cutter* 866 

Mackeubeuren-Tettnang    Hallway     690 

Madison,  Wis..  Extension  of  Line  at*  630 

Mall   Boxes  on  Des  Molues  Cars   311 

Mall  Service  In  Maine   504 

Mall  Service  Jurisdiction,   Street  Railway. 462 

Mall  Service  on  Street  Railways  162,  808 

Maine,    Mall    Service    In    504 

Managers  Excused   from  Jury  Duty    460 

Managing  a  Small  Road,  Varied  Duties  of.. 300 

Manhattan  Bleva'^ea,  More  Air  on  the 577 

Marion   City  Railway*   (port)    694 

Market   Street   Bicycle  Holders*    160 

Market  Street  Hallway  Plant  at  San  Fran- 
cisco*    147 

Maryland  Hallway.  Columbia  &*  154,  240 

Mason  City  iV:  Clear  I.,akc  (la.)   Interurban 

Line 192,  794 

Mason  Resigns  at  Indianapolis  335 

Massachusetts.  Electric  Road  Up  Mt.  Tom.  47 
Massachusetts,  Hall,  a  Novel  Trolley  Cross- 
Over  at*  24 

Massachusetts,  New  Roads  In    526 

Massachusetts.  Practice  In  Electric  Railway 

Power  Distribution*  88 

Massachusetts   Street   Hallway  Association. 499 
Massachusetts,    Street    Hallway    Inspectors 

in    509 

Massachusetts  Street  Railwaj-s   133 

Materials  and  Supplies  Accounts;  from  Pur- 
chase to   Use    767 

Mauch  Chunk,   Snow  Plow  at*    184 

Mayor.    A    Level   Headed    302 

Measurements,  The  Influence    of    Accurate. 

Upon   Economic  Operation    614 

Measuring  Track  with  a  Bicycle   -331 

Melbourne,  The  Great  Street  Railway  Sys- 
tem  of*    495 

Merlda,   Yucatan,   Electricity   for*    685 

Metropolitan  Conduit  Lines  In  New  York*. 248 

Metropolitan  Electric  Company  Falls 546 

Metropolitan  Elevated,  Chicago   117 

Metropolitan,    Kansas   City,     i;entral    Ave- 
nue Station*    561 

.Metropolitan,  N.    Y.,    Progress    on    Recon- 
struction*     V22 

Metropolitan    (N.    Y.)     Wins    Underground 

Suit    308 

Metropolitan.   Washington,  In  Winter   '251) 

Metropolitan  .Street  Railway  Association.  ..ITS 

Metropolitan,  Men  Who  Manage  (ports) 834 

Mexico,  First  Electric  Line  In   2.'t3 

Mexico,  14-Ft.  Car  for* 866 

Mexico,   Report  of  McLean's  Road    8.')'.i 

Mexico,  Street  Railways  In*   17 

Mexico,   President  Diaz  Inauginrates  a  New 

Line    02S 

Mica,   Use  of  Waste    4.19 

M.  I.  C.  Compound   79.1 

Michigan    Legislation    379 

Michigan.  New  Electric  Lines*    47 

Michigan,  Safety  Devices  In   544 

.Milan,    Municipal   Ownership   In    3ST 

Mileage   Records  of    Repair    Parts,     Inven 

tory   Method  of  Keeping"    91 

Mlllerlvnobloek   Will   Make  Electrical   Sup- 
plies     604 

Milwaukee,   Conductor's   Record   In*    84 

.Milwaukee,  Decision  ou  Openitluh  of  Rail- 
way      35 

Milwaukee,  Grade  Ci'osslngs  In   117 

Milwaukee   Mailers    Bii 

Milwaukee,    Hallway   Does  Not  Lose  Fran- 
chise liy  Ahaiidonlng  Tracks  ll,') 

MInniMipolls  and  St,    Paul,    Water    Power- 
Transmission  at    fll" 

.Minneapolis,  Circus  Adveriising  at  4112 

Jllnncapolls,     St,      Aulliony     Falls     Power 

I'lanl    56 

MIniieniiolla,    Series-Parallel    Control  at*...S'.'ll 

.MIiiniiipollH.  Hpltling  Forbidden  In    105 

MiMiieapolU,  Track  Construction  In*  73 
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Miuci'al  PiodiiPts  of  the  V.  S Kil 

Missouri,   How  Sonic  Bnd   Leplslatlon   Was 

Defeated    In    ■>•'•" 

Monarch    TnicU    Cleaner*    "iMi 

Money.   Rnd    ll^i 

Monorail    System.    Itelir* .42ii 

Monthly  Closing  of  Accounts  (port)   221 

Montreal.    Data    Kroui     .SIS 

^fontreal  Interurlwtn    OHO 

Montreal  Street  Knihvay  f(.mpany H2S 

Moore    Uall    Drill*    S(i2 

Motor    Cars,    Care    of    S7 

.Motors.    I'roper  Speed  of    Wi 

Motorman's   rrotector*    "07 

Motors,   Clearance   Determiner  for   (ieneral 

Elwtrie*     10:1 

Motor.  The  Gnuttarl    4.-!!i 

Motor  Windings  and  Grates    lion 

Mt.  Tom,  Mass.,  Electric-  Road  lip   47 

Mt.   Tom,  Incline  Railway  Up*   I2(! 

Muncie.  Ind.,  Bicycles  Carried  on  Cars. . .  .."il! 

Munich,    Exhibition    in   189S    140 

Municipality,  Service  Required  by   tlie 507 

Mumcipal   Usihting    42:1 

Municipal  I-iRhtingi  I'laut  in   California 8."i,S 

.Municipal     Ownership     and     Operation     of 

Street   Railways    71 -> 

Municipal  Ownership,  Good  Chance  to  Try.SUl 

Municipal   Ownership  in    Milan    387 

Municipal  Ownershli).  To  Secure  Data  ou...S"l 
Municipal  Ownei-ship  of  Tramways  at  Hud- 

ilerslield,    England*    oNl 

Murray  Iron   Works*    lOil 

Musical  Attractions  for  Pleasure  Resorts.. 277 

N 

Niiuiins       iinci       StMnil:ndiziiij;       Apparatus 

(port*    230 

Nashville  Transportation  at    827 

National   Electrical   (Jode    524 

National   Electrical  Code,    Report   on    T.Sn 

Nebraska,  No  More  I*asses  in    53(( 

-New  Castle,  Pa.,  Street  Railway  System.  ..815 

New   Electric    Lines*    47 

New   Hampshire  Trolley  Campaign 179 

New  Haven  New  Double  Register* 709 

New  Jersey.  Barratry  in 72 

New  Jersey.  (Consolidation  in 130 

New  Jersey,  Rutherford  Line  Opened* 55;t 

New  Jersey,  Trolleys  in 5S1 

New  Jersey,  Trolley  Fight  in 834 

New  Jersey,  Vestibules  in 824 

News  Notes 

.  .65,  119,  18.S,  263,  341,  399,  467,  531.  596,  847 

New  Officials 48 

New  Orleans,  A  Fine  Tribute 682 

New  Orleans.   Barn  Burned 553 

New  Orleans,   Emergenc.v  Wagon* 526 

New  Orleans,  Pleasure  Resort  of  the  Trac- 
tion Company 577 

New'  Orleans.  To  Protect  Pedestrians  in. ..  .427 

New  Orleans  Traction  Company 112 

New  Publications 

6,  130.  202,  3.36,  410,  482,  543,  606,  793,  858 

New  South  Wales.  Exhibition  in 176 

New  Way  of  Fighting 858 

New  York  Association 543 

New  York,  Compressed  Air  in 859 

New  York,  Conduit  Line  of  Metropolitan*. 248 
New  York,  Contracts  for  Third  Ave.  Road.  60 
New  York,  Electrical  E.xposition  for  1898.  .693 

New  York,  Franchises  in 462 

New    York,    Lenox    Avenue    Conduit    in    a 

Storm 10 

New  York,  Must  Sue  to  Recover  in 488 

New  York.  New  Crossing  Law  in 484 

New  York,   New  Haven  &  Hartford,  Elec- 
tric Traction  on  the* 353 

New   York.   New   Haven    &   Hartford    Rail- 
road. Electricity  on 114 

New  York.  No  Tax  on  Capital  Stock 50i! 

New  York.  Opening  of  Conduit  Road* R2ii 

New  York,  Progress  on  Metropolitan  Recon- 
struction*  522 

New  York,  Rights  of  Railways  in 161 

New  York,  Second  Avenue  Railroad  Sold... 125 

New  York  State  Convention  (port) 611 

Niagara,   Bridges  Across* 658 

Niagara,  Convention  Building* 649 

Niagara,  Early   History    of    the   Falls  and 

City* ; 634 

Niagara  Falls  &  Lewiston  Railway* 651 

Niagara    Falls    &    Suspension    Bridge   Rail- 
way* (port)    650 


Niagara   Falls,   Allotment  of  Exhibit  Space 

at  Convention* 607 

Niagara  Falls  Convention* 633,  718 

Niagara  Falls  Hydraulic  Power  &  Manu- 
facturing Company* 3,  665 

Niagara  Falls  Power  Company* .-600,  853 

Niagara,  Features  of  the  Falls* 644 

Niagara  Gorge  Bridge* 251 

Niagara,  Headquarters  at  the  International* 

674 

Niagara.  Incidents  of  Interest* 638 

Niagara,  Large  Crowds  at* 603 

Niagara  Power  for  Buffalo,  More 845 

Niagara,   More  Exhibit  Space  at 623 

Niagara,  Street  Railways  of* 650 

Niagara,  The  Conventi-.m  Program 648 

Niagara  Falls.  The  Exhibits* 777 

Niagara,   The  Falls* 6:!7 

Niagara.  The  Falls  Harnessed* 660 

Niagara.  The  Falls  in  Winter* 643 

Niagara,   The   Parks* 646 

Niagara,  The  Red  Man  and  the  White 699 

NIcholI,  T.  J..  Manager  at  Rochester 129 

Noiseless  Rolling  Stock 147 

o 
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49,  127,  203,  340,  418,  4.S3,  34s,  606,  702,  792.  ^56 

Observation  Car,  Denver* 834 

Officers  of  the  A.   S.    R.   A.   (i>orts) 671 

Ohio,    New  Electric   Lines* 47 

Ohio  State  Tramway  Association  Meeting. . 

356,  47:; 

Oils.  Cylinder 321 

Open  Cars  in  Winter l.S" 

Operating  Department,  Relationship  between 

Claim  and,  etc 589 

Operating  Expenses.   Low 397 

Operating  Expenses  of  Connecticut   Roads 

in  1896 97 

Operation,   Economy  in  Electric  Railway.. 203 
Operation  of  a  High  Pressure  Multiple  Ex- 
pansion Steam  Plant* 324 

Operation  of  Electric  Street  Railways,  Some 
lit  the  DIfflculties  Existing  in  the  Con- 
struction and* 723 

Operation.  The  Influence  of  Accurate  Meas- 
urement upon  Economic 614 

Organization  of  the  Chicago  City  Railway*. ISii 

Ostrora,  John  F.,   Death  of 9 

O.swego  (N.  Y.)  Electric  Lines  Stop 83 

Overhead  Construction  at  Basle* 811 

Overhead     Electric    Systems    witliout    the 

Trolley* 6S6 

Owl  Car  Work  as  Discipline 169 

Ownership  of  Unclaimed  Articles 300 

Oxford  (Me.)  Central  Railway  to  Carry 
Freight 74 

P 

Paiiit  Shop.  Compressed  Air  in  the* 41s 

Palace  Car.  Columbus.  O.* ., 2(i 

Pan-American  Congress 668 

Parallel,  The  Connecticut 38 

Paris  Exposition  of  1900. 129 

Paris,  Electric  Traction  in* 505 

Paris,  Mechanical  Traction  in* 107 

Paris,  Street  Railway  Notes  from 21 

Parrish   Crossing   Signal* 187 

Parsons,  J.  B.  (port) 22 

Parties,  Trolle.v.  on  the  Calumet* 4!;9 

Passes,  No  More  In  Nebraska 530 

Paterson.  N.  J..  Failure  of  Coal  Pocket  at*.372 

Patton  Motor,  Trial  Trip  of  the  791 

Paving.  Cost  Oppressive  in   Sioux  City....26it 
Pay  Roll  and  Method  of  Paying,  Time-keep- 
ing     7(i:{ 

Peckhani  Trucks*    7Uil 

Penington's  Good   Work,    Secretary    752 

Pennsylvania.      Legislation      in     favor     of 

Steam    Roads    430 

Pennsylvania    Railroad    Relents    71J 

Pennsylvania  Street  Railway  Associa- 
tion     553.    5s;i 

Pennsylvania,    Street    Railway    Legislation 

In    .'.Ill 

Pennsylvania  Street  Railways   liHi 

I'ennsylvania.    Trolley    Victory    ;n 5:i9 

Personal 57,  128. 

185,  274,  340,  410,  479,  544,  606,  702,  792,  850 
Petersburg.  Va..  Will  Not  Use  Conductors. liM 
Petroleum  for  the  Texas  Street  Railways.  .lM;i 
Philadelphia,   Exeunt  Horses  in    171 


riiilailelphia.  Street  Car  License  In   425 

I'lilladelphln,  Union  Traction  Power  House 

P.urned*    148 

Philadelphia,  Wldener's  Gift  to* 865 

I'icture   MachlnesV     Who  Use  Animated. .  .609 

I'iutsch    (ias   in    New    York    350 

Pittsburg,   Blc.vcle   Cars   at    487 

Pittsburg.    Hilltop    Railroad   of    39 

Pittsburg.   Power  House  Accident  in    010 

Plastic  Rail  Bonds,  Effect  of  Hardening...  70 
Pleasure  Resort  of  the  New  Orleans  Trac- 
tion   Company    577 

Pleasure  Resort.  Thanksgivlngi  at  836 

Pleasure    Resorts*    407 

IMeasure  Resorts.  Musical  Attractions  for.. 277 

Pneumatic   Snow    Plow*    153 

Pole  Joint.   Double   Grip*    87 

Poles,    Train    of   Cedar*    IMS 

Portland.   Ore.,    Wreck   In    -"iSS 

Possible  Field  for  Interurban   Line    179 

Power  Distribution  and  the   Use  of  Multi- 
phase Current  Transmission  for  Ordlanry 

Street    Rallwa.vs*    7:i3 

Power    nistribntlon    in    Eastern    Massachu- 
setts.  Practice   in*    SS 

Power  for  the   Leavenworth   Electric  Rail- 
way.   Cheap    250 

Power  for  the  Salt  Lake  City  Railroad  Com- 
pany     1®* 

Power  for  Electric   Railways.   Cost  of 

603,  701,  820 

Power  House,  Chicago  City   Railway 357 

Power  House  Derrick   81S 

Power  House,  In  the 55, 

110,  158,  234,  321,  390,  439,  538,  600,  701,  818 
Power  House,  Maintenance  and  Operatlon*825 
Power  House  of  the  Market  Street  Railway. 

Power  House,  Progress  of  the  Chicago  City 

Railway*    151 

Power  House  Records   158,  236 

Power    Plant     for    Electric    Lighting    and 

Street   Railway   Service*    252 

Power  Plants,  Unit  for  Rating    539 

Power,  Relation  of  Temperature  to  93 

Power  Station  Controversy  in  Chicago 334 

Power   Stations,    Data   from    421 

Power,   Transmission   of    538 

Practice  in   Electric    Railway    Power    Dis- 
tribution in  Eastern  Massachusetts* 88 

Primitive  Railway  Appliances   372,  447 

Prizes  at  Grand  Rapids  171 

Progressing    Backwards    39 

Prussian   Electric    Street   Railway*    282 

Public     Prejudice      Against      Corporations; 

How   to  Obviate    245 

Pullman.   Track   Layout    at*    54 

Pumps.    Driving   Feed    2.".! 

Pumps,   Feed,  Driven  by  Electric  Motors,  .lit) 

Punch,   Warren  Hill   &  Company*' 630 

Punxsutawney,   Pa.,  A  Good  Compromise.  .49^! 

Puzzle  in  Motor  Winding   505 

Pyramids  by  Electricity,  To  the*   317 

R 

Rail  Drill,   Self  Feeding*    112 

Railroads,   Electricity  on  Steam*    743 

Railway  Built  in  a  Night,   A   359 

Ray,  Wm.  D.  (port) 586 

Recorder.   Cravath   Excessive  Current* 270 

Record  of  the  Calumet  Electric  Street  Rail- 
way     170 

Records.  Conductor's  in  Milwaukee*   34 

Records,   Mileage,   of   Repair  Parts*    94 

Records.   Power   House    158,   2Ji5 

Uiduced  Car  Fares   US 

Reduced    Fares    Considered    by    the    Inter- 
state  Couiuierce   Commission    330 

Reduction  in  Street  Car  Fares* 75 

Register,  New  Haven  New  Double* 709 

Register.  The  International  Double* 70:^ 

Relic,  An   Interesting* (>76 

Relief  Association,  Holyoke  Street  Railway  :«) 

Remedy  for  Broken  Wheels.  One 314 

Repainting  Old  Cars 319,  t69,  511 

Repairs,    Electrical,   on    City    vs.    Suburban 

Roads 313 

Repair    Shop  Management,    Some  Remarks 

on  Street   Railway 459 

Repair  Shops.   Electric  Street   Railway 620 

Repair  Shops  of  the  North  Chicago  Street 

Railroad* 104 

Repairs  on  the  Liverpool  Overhead  Railway. 360 
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Repairs  on  the  South  Chkago  City  Railway* 

-JO-l 

Kepalr  Shop  that  Pays.   A 300 

Repairs,  The  Economy  of  Contracting  for. 327 
Report,  Annual,    of    the  Columbus    Street 

Railway  Company 118 

Report  of  the  Chicago  City  Railway  in  1896.  »2 
Resistance  between  Controller  Points,  Dis- 
tribution of -iSO 

Return,   Electrical   Railway,   Some   Further 

Notes  on» 51 

Review  Headquarters ^iTl 

Review  Wins  a  Silver  Medal,  The 793 

Revolution  Indicator* 50 

Rheims,  Electric  Traction "51 

Ribbe  Storage  Battery,  The* 304 

Right  of  Way,  Cars  Have  Against  Cyclists. 310 

Right  of  Way.  Fire  Department  Has 3;;0 

Rights  of  Railways  in  New  York 1(!1 

Rights  of  Street  Railways  in  Wisconsin. .  .290 

Roach,  J.  M.  (port) 3 

Roadbed,  A  Plea  for  Permanent 425 

Roadbed,  Concrete  in  Rochester* 71'J 

Rochester,  Bicycles  Reduce  Wages  in 331 

Rochester,  Concrete  Roadbed  in* 712 

Rochester,  New  Manager  at 129 

Rogers,  O.  T.,  President's  Annual  Address. 

New  York  Convention  (port) 611 

Roller  Bearings 450 

Roller  for  Street  Railway  Work* 492 

Rolling  Stock,  Noiseless 147 

Rome  Light  and  Power  Station* 367 

Ross,  W.   G.   (port) 707 

Rutherford,  J.   A.   (port) ISO 

s 

Saddler  Signal  System* lU.'J 

Safety  Device  for  Electric  Circuits* 396 

Safety  Devices  in  Denver* 387 

Safety   Gate  Damage  Case 320 

Saginaw  Bridge  Accident* 501 

Saginaw,  Cheap  Fares  at 566 

Saginaw  vs.  Union  Street  Railway 522 

St.  Anthony  Falls  Water  Power  Company.  56 

St.  Louis  Accountants'  Association 5 

St.    Louis   Corliss   Engine* 238 

St.  Louis,  Electric-Steam  Combination  in.  .442 

St.   Louis,   Employes'  Examination 858 

St.  Louis,  New  Electrical  Features  on  the 

Lindell  Railway* 689 

St.  Louis,  Street  Car  Building  In 517 

St.  Louis  Stops  at  Far  Crossing 74 

St.  Louis,  Trolley  Wires  and  Poles  in 31.S 

St.  Petersburg,  Electric  Railway  in 587 

Salt  Lake  City  Railroad,  Power  for 108 

.Salt  Lake  City,  Electrolysis  at* 843 

Salt  War  In  Washington,  D.  C 1'27 

Sand  Box,  Columbia  Machine  Works* 627 

Sand  Cars,  An  Improvement  for* 310 

San   Francisco,   Funeral   Cars* 837 

San  Francisco,  Plant  of  the  Market  Street 

Railway* 147 

San  Francisco,  Power  House  of  the  Market 

Street  Railway* 573 

San  Francisco,  Runaway  Car  in 629 

San  Francisco,  Slot  Ralls  as  Track  Rails*,. 424 
San  Mateo  Trolley  Road  to  be  Improved. .  .327 
Santa  Ana-Los  Angeles  Transmls-slou  Line. 484 

Santa  Cruz,  Water  Pon  er  for* 337 

Santa  Claus  Trolley  Car* 10 

Savannah.  Fare  Restored  to  5  Cents 304 

Savannah  Railway  Reorganized 124 

Scranton,  Change  in  the  Transfer  System.. 543 

Second  Avenue  Railroad.  N.  Y..  Sold 125 

Separation  of  Oil  from  Exhaust  Steam*.  .391 
Herpoliet  Motor  on  the  Northern  Railroad  of 

France* 584 

Service,    Advantages    of    Up-to-date    Street 

Railroad,  etc 617 

Service,  Recognition  of  Long 8.'W 

Service,    Street   Railway,    Re<|ulred    by   the 

MuDiclpallty 5«7 

Shafts* 678 

Sbopa    of    the    Cincinnati  Street    Railway 

Company* 181 

Shopn,  What  One  Sees  In* 609 

Shunt  Motors  for  Heavy  Grade  Service 247 

Slam.   Electrical   Interests   In 4.'!4 

Siberia,  Electric  Railway  In  (port) 448 

Hide  Omtaet  Trolley* 14(1 

Hlgna,  Cellnlold  neatlnntion   4'i2 

Hloux  City,  Coat  of  Paving  OppreulTC 260 

HIgnal  gyatcm,  Saddler* 193 


Simplex  Telephone* 405 

Sinclair,  Col.,  Sudden  Death  of  (port) i) 

Single-Rail    Railway,    Cailletet* 169 

Sleepers,  Wood,  and  Iron  Ties* 21 

Slot  Ralls  as  Track  Rails* 4'J4 

Slow   Speeds  on  Cable  Curves* 350 

Smallest  Road.  The 701 

Smith  and  His  Lamps 861 

Smoke.  Prevention  of 538.  818 

Snow  Plow  and  Locomotive* 237 

Snow  Plow  at  Mauch  Chunk* 184 

Snow  Plow  for  the  Calumet* 141 

Snow  Plow  tor  the  Southwestern  Missouri*. 315 

Snow   Plow,  Pneumatic* 153 

Snow  Plow  Work,  Excellent* 554 

Snow  Storms,  Street  Railways  Have  to  Con- 
tend with lO" 

Snowbank,  Breaking  the* 125 

Snowed  Under,  Literally 1*^9 

Sockets,    Weather-Proof   Railway* W"> 

Somo,  Transportation  on  the*... 077 

South  Chicago  City  Railway,  Electric  Hi'at- 

er  Control 96 

South  Chicago   City    Railway,    Repairs    on 

the* 20 1 

South  Side  Elevated  Rai.road,  Progress  on*. 610 

Spain,  American  Goods  in 163 

Special  Cars  in  Wilmington* 42 

Special  Work,  Fine  Piece  of* 628 

Speed,  Cities  May  Limit 18 

Speed  of  Cars 412 

Speed  of  Motors,   Proper 822 

Speed  Regulation  in  Detroit 872 

Spitting  Forbidden   in   Minneapolis... 405 

Spitting,  Law  Against 41 

Splicer,  Emergency  Trolley  Wire* 708 

Splicing  Small   Cars* 328 

Sprague  System  in  Chicago* 812 

Springfleld,   Mass.,  Fire  Engine  Car* 361 

Springfield  (Vt.)  Electric  Railway  Revives.. 412 

Stacks,  A  Story  of* 28,  172 

Standard  Air  Brake  Apparatus* 40 

Standard   Air   Brake   Catalog 382 

Standard  System  of  Accounts,  etc.  (port).. 215 
Standard  System  of  Accounts,  Report  of  the 

Committee    on    a     768 

Standardizing    Apparatus,    Naming   and 230 

Star  Soldering  Stick  (lllus)   804 

Starter,  The   835 

Starting,  Advantage  of  Electric  Over  Steam 

Locomotives    in    1  *- 

Stealing.    Fined    for    32 

Steam   End  of  an  Electric  Plant   ■'i;i:; 

Steam   Road,   Electricity  foi    California 335 

Stejim   Roads,    Electricity   on    144,   842 

Steam  Turbine,  Test  of  a  300  h.  p.* 321 

Stwim  Turbines*    440 

Steel    Motor.    The    New*    349 

Steel  Plate  Fly-Wheels  at  Boston* Ill 

Sterling   Contract,    Big    01 

Sterling    Supplies    by    a    Steiliiig    Company 

(illus)    800 

Stillwater,  Minn.,  Railway  Sold   292 

Stole   Light,   He    331 

Stopping  Another  Leak  in  Electric  Railway 

Operation*     '^70 

Storagie  Battery,  The  Ribbe*   304 

Storage   Battery   to   Electric  Traction,    Ap- 
plication   of   the*    7-.iO 

Storage   Batteries  for  Tramways*    594 

Storage  Battery   for  Buffalo  Railway    857 

Stow   Drill   Motor*    409 

Street  Improvements,  No  Damages  for .537 

Street   Hallway    Service    Required  by    Ihl 

Munli-lpality    507 

Strike,  Attempted,  at  Chicago  a  Failure 679 

Strike   Leaders   Exposed    247 

Strlki'.  The  Houston  sno 

Strike,   West   End,  a  Failure    03 

SubHcriptloiis  to  Stock  Must  Be  Paid  350 

Suburban    ICaliway  Company,    Chicago*. ..  .207 
Suburban    Systems.    Cleveland*    .'(31 

Supply  Accounts,  A  Model  Method  of* S69 

Surface   and     Underground     SyHleni,     Com- 
bined*       32 

Surface    Contact    System    832 

SuHpenslon,    Flexible    Trolley*    49 

SuHpenKlon,  Trolley,   Without  Poles*    160 

Sweeping,    Pay'/   Does    379 

Sweet  Rail  Drill*   47(1 

Switch,  Automatic   Electric*    712 

Switch,   Automatic  Street   Hallway* 3S9 

Switch,    Knife,    of   the    Weatero    Blectrlc 
Company*    130 


Switches  for  Railway  Work,  Quick  Break*. 864 

Switch  Turning  Mechanism,  A* .379 

Switching  Car,   A  Trolley*    r27 

Syduey.  N.  S.   W.,  Street   Railways  in 5.S7 

Syracuse,    City    Tax   in    55:i 

Syracuse  Rapid   Transit   Company    •'JO'i 

T 

Tacoma,  Ply-Wheel  Accident  at*    540 

Tales,   Three  True*   678 

Tampa,  New  Water  Power  Station  at* 687 

Tampa,  Street  Railway  Trouble  at 546 

Tax,   City,   In  Syracuse   .">5:t 

Tax,    Franchise,    in   Kentucky    70~t 

Tax   on    Capital    Stock,    No    oOtl 

Taxed  at  Toronto,  Rails  and  Poles 571 

Taxes   Gross   Receipts,    Allegheny    282 

Taxing  Franchises  in  Duluth    .■iHi 

Telephone  in   Connection   with  Wheatstone 

Bridge  for  Shop  Measurements*   4,'i4 

Telephone   System,    Simplex 31(i 

Temporary   Abandonment   of  Tracks    Does 

Not    Work   Forfeiture    11.'. 

Terre  Haute  Has  an  Object  Lesson    (;;17 

Terre   Haute  Trouble,    The    793 

Test  of  a  300-h.  p.  Steam  Turbine* .321 

Test,    South    Chicago   City    Railway   I'ower 

Plant    110 

Testing  Armature   Coils    826 

Texas  Street  Railway  Association   242 

Thieves,   Feed  Wire   47 

Thieves,  Wire,  in  Trouble   87 

Third  Avenue,  N.   Y.,   Loses   4;iS 

Third    Avenue    Railroad    Absorbs  a    Stage 

Line    210 

Third  Rail,  Rem,oving  lee  From*  030 

Third   Rail    System*    537 

Third  Rail  System,  A  Protected*  450 

Tide   Motor,   A  New    309 

Ties.   Iron,  and  Wood   Sleepers*    21 

Time-keeping,  Pay  Roll  and  Method  of  Pay- 
ing     7«:) 
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As  ANNOUNCED  last  month,  we  have  inaugurated  a 
special  Foreign  Edition  of  the  Street  Railway 
Review,  which  is  being  mailed  to  every  street  railway 
in  the  world.  It  contains  a  large  amount  of  matter 
specialh-  prepared  for  foreign  readers,  and  cannot  fail 
to  furnish  most  valuable  information  to  the  hundreds  of 
foreign  roads  now  seriously  contemplating  a  change  to 
electricity.  As  the  United  States  leads  the  world  in  this 
industry,  foreigners  naturally  look  to  it  as  the  fountain 
head,  and  already  large  amounts  of  supplies  and 
machinery  have  been  purchased  here  and  scattered 
throughout  the  world.  It  will  be  the  special  province 
of  our  FoREKJN  Edition  to  furnish  not  only  a  descrip- 
tion of  our  best  methods  in  operation,  but  to  acquaint 
every  possible  buyer  in  the  world  with  our  American 
manufacturers.  Letters  are  pouring  in  from  abroad 
expressing  the  greatest  satisfaction  at  our  new  departure. 

The  several  fires  of  the  month  call  attention  to  the 
necessity  for  frequent  reminders  to  barn  foremen  and 
others  to  maintain  strict  discipline  in  these  matters.  At 
Janesville  a  spark  from  the  generator  fell  upon  waste, 
which  ignited  and  spread  to  oil  cans.  To  increase  the 
excitement  a  stream  of  water  struck  the  cylinder  head. 
which  blew  out  and  maimed  three  people. 


PiWKEssiONAL  agitators  undertook  to  work  up  a  strike 
among  the  4,500  men  on  the  West  End  road,  Boston. 
Recognition  of  the  union  was  the  principal  and  only 
important  issue.  About  800  of  the  men  refused  to  abide 
b\'  the  agreement  of  their  committee  with  President 
Little  to  defer  action  on  the  demands  one  week  from 
December  23.  The  effort  was  to  force  the  demands  by 
a  tie-up  on  Christmas  and  the  big  shopping  day  previous. 
It  was  a  dismal  failure,  as  it  deserved  to  be.  and  at  no 
time  amounted  to  a  complete  abandonment  of  car  service 
an  any  line. 

Electricity  for  use  on  suburban  steam  roads  bids 
fair  to  make  decided  progress  this  year.  The  experi- 
ments and  experience  of  the  N.  Y.,  N.  H.  &  H.  R.  R. 
have  decided  its  management  on  further  electric  installa- 
tion; the  C,  H.  &  D.  will  also  do  some  trolleying.  In 
Chicago  the  C.  &  N.  P.  will  spend  over  a  million.  If 
the  steam  roads  are  wise  and  progressive  they  will  not 
onh'  use  electricity  largely  for  their  suburban  service,  on 
account  of  its  advantages  and  economies;  but  also  as 
the  most  effective  means  of  preventing  electrical  compe- 
tition by  furnishing  it  themselves.  Three  cars  in  one 
hour  serves  the  people  vastly  better  than  three  cars  in 
one  train  once  an  hour.  Steam  cannot  afford  frequent 
service;  electricity  can,  and  ver}'  soon  will. 


As  predicted  in  these  columns,  the  hostile  and  selfish 
attitude  of  the  steam  roads  in  Connecticut,  which  has  so 
effectually  blocked  interurban  construction  in  that  state, 
has  resulted  in  the  people  waking  up  and  taking  action. 
The  recent  election  worked  radical  changes  in  the  state 
legislature,  and  it  is  conceded  the  trolley  interests  are  in 
the  majority.  Judge  Hall,  vice-president  of  the  New 
Haven  system,  in  a  recent  interview  shows  the  change  of 
heart  induced  by  the  election  returns,  and  now  announces 
the  steam  roads  admit  a  sphere  for  electric  roads,  but  still 
denounces  any  proposition  to  parallel  the  former.  The 
electric  interests  will  surely  ask  a  repeal  of  the  general 
law  against  parallels.  The  steam  roads  will,  of  course, 
fight  it  bitterly,  but  we  believe  unsuccessfully. 

On  December  14,  1896,  the  Chicago  cit}'  council 
passed  an  ordinance  reducing  the  price  of  car  fares 
from  five  to  four  cents.  There  was  no  public  demand 
for  the  change.  Even  the  press  had  not  urged  the 
measure.  It  originated  in  the  council,  and  antedating 
CMiristmas  only  a  few  days  as  it  did,  had  every  appear- 
ance of  a  sand-bagging  scheme.  The  four  cent  fare 
was  to  take  effect  on  January  4,  1897.  One  week  later 
the  same  council  meekly  reconsidered  the  ordinance  and 
killed  it.  Their  bluff  did  not  work,  but  the  20,000  street 
railway  employes  in  Chicago,  who  were  promised  a 
reduction  in  wages  in  the  ratio  of  5  t"  4.  did.  It  was  a 
humiliating  spectacle,  and  a  very  hitler  pill  to  take,  but 
these  great  reformers  who  want  to  be  re-elected  the 
coming  spring  suddenly  forgot  all  about  their  alleged 
duties  to  the  1,700,000  other  citizens  of  Chicago,  pulled 
in    their  horns   and   inarched   down    the    hill  they    had 
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ascended  with   so  much   llouiish  of   trumpets  one  week 
previous.     Great  is  the  f^loiv  of  the  L"hica<(o  alderman. 


The  limited  speed  ordinance  has  been  tested  as  far  as 
the  appellate  division  of  the  Supreme  court  in  Brooklyn. 
In  the  justice  court  the  city  won,  but  was  reversed  in 
the  county  court.  The  company  lost  in  the  appellate 
court.  The  ordinance  called  for  a  speed  not  in  excess  of 
six  and  eight  miles  per  hour  in  certain  districts.  Police- 
men testified  to  a  speed  of  nearly  fourteen  miles.  We 
have  commented  on  the  subject  of  limited  speed  so  often 
it  is  hardly  necessary  to  refer  to  it  again.  At  the  same 
time  we  find  no  occasion  as  the  history  of  electric  cars 
grow  into  years  to  alter  our  policy.  We  maintain  that 
companies  are  the  best  judges  of  what  is  a  suitable  and 
safe  speed,  which  is  subject  to  local  conditions.  In  cer- 
tain hours  of  certain  days  the  six  miles  allowed  in  the 
ordinance  might  be  positively  dangerous  at  certain 
places,  while  at  other  times  twice  that  speed  would  be 
perfectly  safe  over  the  same  rails.  Where  there  is  a 
clear  track  there  can  be  no  objection  to  a  good  speed, 
and  where  pedestrians  and  traffic  crowd  the  street 
greater  caution  is  necessary.  No  company  is  deliber- 
ately going  to  work  to  smash  wagons  and  kill  people, 
and  bankrupt  itself  just  to  see  the  cars  runs  fast.  Speed 
limitations  are  unwise  and  should  be  unnecessary. 

The  Review  takes  pleasure  in  announcing  a  move- 
ment which  is  one  of  the  most  important  in  a  long  time, 
to  certain  departments  of  street  railway  work,  The 
need  of  a  better  system  of  accounts;  but  especially  a 
standardizing,  has  long  been  felt,  but  has  now  reached  a 
point  where  definite  action  is  actually  necessary.  It  is 
work  which  cannot  successfully  be  done  in  the  sessions 
of  the  American  Street  Railwa}'  Association,  partly  for 
lack  of  time,  but  chiefly  on  account  of  the  nature  of  the 
work.  We  publish  on  another  page  a  call  for  a  meeting 
to  form  an  Accountants'  Association.  The  initial  meeting 
will  be  held  in  Cleveland  on  March  23  and  24,  at  which 
organization  will  be  made.  Interesting  papers  will  be  read 
and  discussed  by  some  of  the  best  authorities  in  street 
railway  work.  Forms,  systems  of  distribution,  fare 
accounting,  are  among  the  subjects.  Committees  will 
be  appointed  to  report  at  the  first  regular  meeting,  which 
it  is  intended  to  hold  at  the  same  time  and  place  as  the 
American  Street  Railway  Association.  While  the 
organization  is  a  distinct  one.  and  the  nature  of  its  work 
demands  a  separate  meeting  room  from  that  occupied 
by  the  American,  whose  time  is  already  more  than  full)- 
occupied  with  operating  subjects,  the  new  organization 
will  be  in  perfect  harmony  and  prove  a  most  valuable 
adjunct.  The  history  of  steam  road  convention  work 
leaves  no  doubt  as  to  the  necessity  and  wisdom  of  this 
course.  It  takes  nothing  out  of  or  away  from  the  Ameri- 
can Association,  for  the  work  it  has  to  do  has  never 
been  done.  The  large  number  of  leading  accounting 
officers  who  have  urged  the  formation  of  the  new  work 
is  more  than  a  guarantee  as  to  its  need  and  success.  The 
meeting  point  is  central,  the  meeting  will  be  interesting. 


])ractical  and  helpful,  and  everj-  company  which  can  pos- 
sibly spare  its  secretary,  auditor  or  whoever  is  the  man  in 
charge  of  accounts,  should  not  allow  the  opportunity  to 
pass  without  representation. 


FOUR-CENT  FARE   FIASCO. 


IJusincsB  was  dull  in  the  Chicago  city  council.  Tlu'  lii<; 
ciirporations  which  were  accustomed  to  come  forward  \\  ith 
a  smiling  countenance  and  seek  franchises  were  in  seclusion. 
Thev  did  ifot  seem  to  want  anything.  Christmas  was  com- 
ing on  anil  the  situation  grew  serious.  If  the  companies 
did  not  want  anything,  they  should  not  he  forgotten.  e\  en  if 
it  hap])ened  to  he  something  they  didn't  want. 

In  street  railway  circles  things  were  quiet.  Ndtliing  had 
been  heard  of  the  "no  seat — no  fare"  in  inan\'  moons.  So 
far  as  an\  one  could  discern  from  the  usual  sources  of  infor- 
mation, the  dear  public  were  jogging  along  in  a  very  con- 
tented frame  of  mind.  Certainly  there  was  no  public 
demand  for  a  reduction  in  the  price  of  car  fares.  By  the  time 
a  man  had  ridden  12  to  15  miles  with  t\yo  or  three  transfers, 
for  five  cents,  he  \vas  glad  enough  to  be  allowed  to  get  off, 
or  pay  another  fare  to  retain  his  self  respect.  The  papers 
had  not  even  been  howling  about  a  reduction  in  fares.  This, 
however,  made  no  iliffercnce,  and  in  the  aldermanic  star 
chamber  it  \\  as  decided  on  as  the  surest,  swiftest  arrow  \vith 
which  to  pierce  the  armor  of  the  enemy.  Therefore,  like  a 
stroke  of  lightning  came  the  passage  of  an  ordinance,  on 
December  14,  reducing  car  fares  from  fi\c  lo  four  cents,  the 
same  to  take  effect  on  Januai-y  4. 

But  to  the  great  surprise  of  the  solons,  the  companies 
made  no  remonstrance.  They  did  not  send  deputations  to 
sue  for  peace,  or  mourn  upon  the  streets  and  ask  the  public 
to  help  fight  their  battles.  What  they  did  do  was  to  inform 
the  20,000  street  railway  employes,  who  are  the  best  paid  in 
this  country,  that  the  revenue  of  the  companies  would  suffer 
a  reduction  of  one-fifth  on  January  4,  and  that  wages  would 
like\yise  be  reduced  in  the  same  proportion.  As  the 
wage  item  is  over  one-half  tlic  gross  earnings,  this  was  about 
an  e([ual  division  of  the  propose<l  loss  lictwcen  the  conipam 
and  its  men. 

But  while  the  companies  appcarctl  resigned  to  the  new 
order  of  things,  tlic  men  did  not.  Mass  meetings  were  held 
after  midnight  by  the  men,  and  when  the  situation  was  under- 
stood the  air  grew  haz\.  The  nun  were  accustomed  to 
good  wages,  and  somehow  failed  to  take  kindly  to  the  great 
reform.  They  did  not  blame  the  companies,  who  were  to 
share  an  equal  loss  with  them,  but  they  did  express  them- 
selves in  no  uncertain  language  as  to  the  aldermen  who  were 
the  cause  of  the  disaster.  And  the  boys  "got  a  move"  on 
themselves.  ^\s  many  as  500  or  600  in  one  bodv  would 
march  to  the  home  of  their  alderman,  and  at  any  time 
lietween  2  and  4  o'clock  in  the  morning  get  liim  out  of  bed 
to  explain  to  his  admiring  constituents  where  he  was  at. 
And  the  lio\  s  liad  a  way  of  making  themselves  tmderstood. 
Thev  lost  no  time  in  stating  the  case  before  the  house,  and 
they  did  it  in  terms  that  left  no  room  for  doubt.  Alderman 
after  aUlernian  was  routed  out,  even  the  mayor  was  waited 
on  Sunday  afternoon  hy  several  hundred.  It  began  to  look 
as  if  an  entire  new  coimcil  would  be  elected  this  spring.  So 
the  city  fathers  hastened  to  accept  light  on  the  subject,  and 
in  just  one  week  had  repealed  the  four-cent  fare,  which  no 
one  asked  for,  and  nobody  wants. 
The  little  bluff  didn't  win. 
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JOHN  M.  ROACH. 


For  a  quarter  of   a    tentiirv  John    M.KikkIi    lia>   iU\iilc(l 
his  time  and  thoujfht  to  rail\va\    iiitii  isls   in    Cliuaj^o.      TIk- 
reward    for   hi!,    faithfuhiess    has  liecii    (hk-   [jnimotiun   afttr 
ain)ther  and  added   rcspi)nsiliilit\    ficmi    \  lar  to  \  ear.      After 
futile   efforts  to  make    a 
fortnne  in  the  far  west, 
he    came  to    Chicaufo   in 
1S72  and  hegan  his  street 
railway  career  by  collect- 
ing  fares  on    the   North 
Chicatjo    City    Railroad. 
President     Tnrner    took 
notice    of    the    ambitious 
yonnji'     man     and     soon 
jjaye  him  the  position  of 
cashier,  taking  money  at 
the  barn  from   the   con- 
ductors.     He   next    per- 
formed the  duties  of  pur-  ' 
chasing  agent   in  an  ac- 
ceptable manner.     From  1.  m,  koa(  h. 
this    on,    his     rise     was 

rapid,  changes  of  administration  not  affecting  his  progress. 
He  has  been  general  manager  of  the  north  side  system  and 
the  outside  electric  lines.  One  more  respon  sible  position 
has  been  added  by  his  recent  election  as  general  manager  of 
the  West  Chicago  Street  Railroad,  thus  placing  the  entire 
Verkes  railwaj-  interests  under  his  management.  The 
honor  has  been  honestly  earned  and  his  many  friends  will 
lake  unusual  pleasure  in  congrattdating  him  on  deserved 
recoj'nition. 


NIAGARA  FALLS  HYDRAULIC  POWER  & 
MANUFACTURING  COMPANY. 

Till-  ucu  in.uir  plani  of  tile  Niagara  Falls  llxdraulic 
Power  \  Manufacturing  L'i>nii)any  is  in  operation  and  is 
recogni/ecl  as  one  of  the  great  works  in  the  citv  so  rich  in 
power  facilities  anil  tle\  elopnients.  The  erection  of  the 
plant  was  under  the  immediate  super\  ision  of  Wallace  t'. 
Johnson,  chief  engineer  of  the  company. 

The  hydraulic  canal  takes  water  from  the  upper  Niagara 
riyer  at  about  the  lowest  practical  point,  there  being  a 
descent  of  50  feet  from  the  entrance  of  the  canal  to  the  falls. 
The  canal  is  4,400  feet  long,  70  feet  wide,  with  an  a\erage 
depth  of  I  I  feet,  opening  at  its  lower  end  into  a  basin 
parallel  to  the  bank,  400  by  70  feet.  For  the  installation 
here  described  a  canal  16  feet  wide  and  20  feet  deep,  rinis 
275  feet  to  a  forebay  180  by  30  feet  and  22  feet  deep.  This 
forebay  lies  lietween  the  canal  basin  and  the  edge  of  the  high 
bank,  and  oyer  it  is  built  the  gate  house,  which  covers  the 
gates  controlling  tlie  admission  of  water  to  the  penstocks. 
There  are  also  two  waste  gates,  each  20  feet  deep  by  S  feet 
wide,  by  which  the  canal  may  be  cleaned  at  any  time.  For 
handling  the  gates,  Mr.  Johnson  designed  apparatus  in 
which  he  takes  especial  pride.  Before  each  pair  of  gates 
are  two  east  iron  cylinders  about  8  feet  high,  with  pistons. 
The  two  ends  of  each  cylinder  are  connected  to  a  pump, 
driyeii  b)'  an  electric  motor,  by  \yhich  the  oil  \yith  which 
the  cylinders  are  tilled  is  pumped  into  either  end  at  will, 
forcing  the  pistons  to  move  accordingly.  The  piston  rods 
are  connected  by  an  iron  lieam  on  which  are  hoops  taking 
hold  of  pins  on  the  gates.  With  this  apparatus  a  jiressin-c 
of  100,000  pounds  can  be  exerted. 

The  penstock  proceeds  horizontally  for  25  feet  to  clear  the 
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i-(l<i(.'  of  tin-  liiiiik  and  tlicn  (Icscciuls  for  135  fcut  to  a  soliii 
fomulation  on  the  lower  stratum  of  Xia<^ara  limestone  (see 
ilhistration  ).  I'rom  liere  it  extends  at  an  aufjle  of  .\'^  (le<i;rees 
(o  the  power  house  liulldin;^,  under  the  floor  of  whieh  it  rnns 
for  70  feet.  The  diameter  of  this  portion  is  10  feet,  '["he 
penstock  is  of  steel  plate,  ^^  ineh  at  the  top  and  -}.|  inch  at 
the  hottoni.  The  tail  raee  is  formed  hy  two  masonry  walls 
1  7  ■,<  feet  apart. 

The  power  honse  is  of  stone,  100  feet  wide,  60  feet  (to 
lie  extended  to  i So  feet,  the  work  liein^j  now  in  proijress ) 
lonjj  and  30  feet  from  the  lloor  to  the  eaves.  The  roof  is 
supported  hv  steel  trusses,  leaviufj  the  floor  free  from  posts. 
The  interior  is  served  hv  a  26-t()n  travclin<r  erane.  There 
are  now  installed  four  water  wheels  of  the  James  Leffel  iV 
Co.  Xias^ara  type,  each  takiufj  water  from  a  separate  5-foot 
pipe  leadinj^  from  the  penstock.  Each  wheel  weijfhs  ahout 
^o  tons  and  stands  on  heavy  douhlc  steel  heams  spannin<^  the 
tailrace.  The  horizontal  portion  of  the  penstock  is  sus- 
pended from  these  lieanis  liv  forty-eight  I  '/-inch  square 
iron  rods. 

The  wheel  consists  first  of  a  vertical,  circular  casing  of 
3^-inch  steel  plate,  double  rivited  to  cast  iron  curved  heads 
3;^  inches  thick.  To  this  case  the  water  is  admitted  from 
the  supply  pipe  underneath,  flowing  upward  and  surround- 
ing the  guide  case,  being  admitted  to  the  rinmer  through 
oscillating  guides  which  constitute  the  gates.  The  runners 
of  the  wheels  are  74  inches  in  diameter  and  made  of  iron  and 
bronze,  the  shell  comprising  the  buckets  being  of  bronze, 
and  secured  to  an  iron  center.  The  buckets  have  sharp 
dividing  diaphragms  or  ridges  so  that  the  entering  water  is 
split  and  consequently  there  is  no  end  pressure  on  the  shaft. 


The  gales  are  of  the  James  Leffel  i)allern  and  operate<l  by 
the  doid)le-ring  arrangement  whieh  Is  controlled  by  a  hand 
w  heel  easily  operated  by  one  person.  To  the  hand  wheel 
shaft  is  attached  an  automatic  mechanical  governor  made  by 
the  Lombard  Water  Wheel  Governor  Company,  of  Hoston. 
The  discharge  is  lateral  into  receiving  pipes,  to  w  hich  arc 
connected  draft  pipes  extending  downward  for  20  feet.  The 
total  head  of  water  is  about  210  feet. 

Three  of  the  turbines  are  direct  connected  by  flexible 
couplings,  each  to  two  1560-killowat  electrolytic  Westing- 
house  generators,  running  at  250  r.p.m.  and  generating 
2,000  amperes  at  2S0  volts.  The  current  from  these 
machines  is  transmitted  on  two  alumininn  cables  of  230 
wires  each,  to  the  aluminujii  factory  of  the  Pittsbm-gh 
Reduction   Companx'. 

The  fourth  turbine  is  rigidly  connected  to  two  330-kilo- 
watt  (General  Electric  generators  and  runs  at  300  revolutions 
per  minute.  The  generators  arc  compound  wound  for  rail- 
way service  and  are  to  be  run  in  multiple.  Since  the  com- 
pletion of  the  plant  the  company  has  supplied  the  Niagara 
Falls  &  Lewiston  Railroad,  better  known  as  the  Gorge  road, 
and  the  Lewiston  &  Youngstown  Railway  with  power.  For 
this  latter  service  the  booster  (shown  in  our  illustration)  is 
used.  The  service  it  gives  is  good  ;  the  voltage  at  Lewiston 
is  580  volts,  and  at  Youngstown,  15  miles  distant,  about  507. 

The  superintendent  of  the  power  company  is  F.  G.  Lott, 
who  is  also  superintendent  of  the  Buffalo-Niagara  Falls 
Electric  Light  &  Power  Company,  and  the  business  head  of 
the  company  is  Arthur  Schoellkopf,  formerly  president  of 
the  Niagara  Falls  &  Suspension  Bridge  Street  Railway 
Company'. 
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ST.  LOUIS  OFFICE  MEN'S  ASSOCIATION. 


The  secretaries,  treasurers,  auditors  ami  assisUuit  oUi- 
cers  of  the  various  street  railways  in  St.  Louis,  foriiieil  a 
local  orjjauization  on  Deeember  30,  and  elected  otticers. 
They  will  meet  once  in  three  months,  and  after  a  dinner  dis- 
cuss (juestions  of  local  interest,  read  papers  and  make  these 
occasions  the  date  for  the  clearing  house  work  of  settlement 
and  exchange  of  tickets  between  the  different  roads.  The 
first  meeting  was  a  success  and  proved  very  enjoyable.  C 
X.  Duffy,  secretary  of  the  Citizens',  was  the  originator  of 
the  iilea. 


WEST  AND  NORTH  CHICAGO  ANNUAL 

MEETING. 


The  West  Chicago  Street  Railroad  held  its  annual  meet- 
ing December  12.  The  Verkes  board  was  elected.  J.  H. 
Parsons  who  has  gone  to  Philadelphia,  and  \V.  L.  Elkins, 
retire  from  the  lioard.  Arrangements  were  announced  for 
floating  of  $10,000,000  consolidation  bonds  to  retire  the  $-|,- 
000,000  first  mortgage  bomls,  $2,700,000  other  debentures 
and  $3,300,000  to  liquidate  floating  debt  incurred  in  power- 
house and  new  construction  work. 

INCOME. 

i8g6.  1895. 

Passenger  earnings *3.973.895  S4.I57.237 

Other  sources 45.053  44.340 

Total  income 54,018,948  84,201,477 

EXPENSES. 

Conducting  transportation Si,2ig,4i6  §1,252,419 

Maintenance  of  way 83,041  9<3,758 

Motive  power 454,928  526,698 

Maintenance  of  cars 1 33,495  92,863 

General  expenses 247.495  295,455 

Total  expenses 82,138,375         $2,267,193 

FIXEU  CHARGES. 

Rentals 8  493.407  #490,500 

Coupon  interest 241,800  241.813 

Other  interest  and  taxes 280,916  169,702 

Total  fixed  charges ,^1,016,123        8902,015 

SU.MMARY   OK   OPERATIONS. 

Gross  receipts $4,018,948  84,201,477 

Operating  expenses 2,138,375  2,267,195 

Net  earnings 1,880,569  1,934,281 

Fixed  charges 1,016,114  902,015 

l.arned  on  stock 864,455  1,032,266 

Dividends  paid 79'. 340  791.340 

Surplus  for  the  year .,. 73,ii5  240,926 

The  income  from  cable  lines  was  $  1,701,306,  a  decrease 
of  $426,034,  an<l  the  income  from  horse  car  lines  was  $255,- 
10^,  a  decrease  of  $987,428,  while  the  income  from  electric 
lines  was  $2,017,482,311  increase  of  $1,230,1  20  ;  the  expenses 
of  the  cable  lines  were  $888,539,  a  decrease  of  $81,41  5  ;  the 
•  \penses  of  horse  car  lines  were  $347,284,  and  the  expenses 
of  electric  lines  .$902,554,  making  a  decrease  in  the  cost  of 
operating  horse  and  electric  lines  amounting  to  $47,363. 

The  expense  of  operating  a  car  a  mile  was  13.88  cents  for 
the  cable,  20.77  '•'''"t'*  f"""  horse  car  lines,  and  10.69  cents 
for  electric  lines.  The  average  cost  per  i>a.ssenger  was  3.87 
cents. 

sole  I  II    (iiK.\(;o   sritKKT    iiAii.noAi). 

The  North  Cliiiugo  roiul  held  ils  aiiiiiial  election  laiinary 
1 1,  re-electing  the  Verkes  l)oard. 

The  report  of  the  treasurer  was  as   follou  s  : 


1896. 

Passengers $2,826,800 

Other  sources 86,909 


1895. 

S2,6g4,359 
86,128 


Total  income 82,913,709        $2,780,487 


Operating  expenses $1,394,387 

Net   earnings $1,519,322 

Fixed  charges,  rentals,  etc 524,231 

."Applicable  to  stock $995,091 

Surplus  brought  forward 594,281 

Totals $1,589,372 

Regular  dividends 758,901 

Surplus  balance $830,471 

Deduct  extra  dividend  January  1896 


S.1,312,107 

$1,468,380 
47 ',251 

$997, 1 2g 

'.357.075 

$2,354,204 

659,922 

$1,694,282 
1,100,000 
$594,282 


The  follo\ 


ilclails  of  operation  : 


53.887,428 

9,697,326 

18.12 


Total  passengers  carried 56,523,620 

Total  mileage 10,590,036 

Percentage  net  earnings  on  capital  stock '5-07 

Percentage  operating  expenses  to  gross  earn- 
ings  

Cable 47.13  39.9 

Electric 51.23  45.2 

Horse go.98  9 1 .2 

Average 49.32  47.72 

The  total  receipts  from  cable  lines  were  $1,53^,31  1,  anil 
expen.ses,  $693,532;  receipts  from  electric  lines,  $1,192,601  ; 
expenses,  $610,893;  receipts  from  horse  car  lines,  $98,88'7  ; 
expenses,  $89,962.  The  cost  a  car  a  mile  was  U)r  cable,  13 
cents;   for  electric  car,  12.5  cents,  and  for  horse  car,  2Z  cents. 

LAKK    SriiEEl'    1,. 

President  Londerback  shows  an  average  daily  tralHc  at 
present  of  30,208,  a  daily  gain  of  about  3,000.  By  a  reduc- 
tion in  o]3erating  expenses  from  (11 .78  per  cent  of  gross 
receipts  to  59.16  per  cent  the  \  ear's  deficit  was  only  $13,- 
91  1  against  $38,148  for  pre\  ions  year.  .Steam  was  displaced 
bv  electricity  on  .Septendier  20,  1896,  at  a  cost  of  $341,813 
and  is  to  be  largely  credited  with  the  retluction  in  operating 
expense  and  gain  in  traffic.  Under  these  new  conditions  the 
road  should  show  up  nicely  next  year. 

CAHALL-BABCOCK  &  WILCOX  BOILERS. 


About  a  year  ago  the  Aultman  iV  Taylor  Compam,  of 
Mansfield,  ().,  began  the  manufacture  of  horizontal  water- 
tube  boilers  of  Ihe  ISabrock  ,V  Wilcox  type,  which  are 
known  as  the  Cahall-l?abc(.ck  <V  Wilcox  boilers.  P'ar  from 
being  aiiti<|uated  in  design  or  construction,  they  are  of  the 
same  type  as  llii-  l.abcock  Si  Wilcox  boilers  exhibited  at  the 
World's  Fair  in  18(^3,  with  sexeral  iniproxi'menls  in  con- 
striKtion  adiled.  The  sU'am  drums  are  nf  opt^u  hearth 
flange  steel,  the  heads  being  of  the  same  material  hydraii- 
lidv  flanged.  I'or  pressures  from  1  \u  to  250  pounds  thi' 
hori/ontal  seams  an'  butt  and  double  strapped  joints  with  six 
rows  of  ri\els;  for  lower  pressures  the  seams  are  doubli- 
rivetled.  At  eacli  ciul  is  a  Cahall  swinging  manhead.  Tlu- 
flanges  at  the  steam  and  safety  \al\e  openings  are  drop 
forged  from  flange  steel  ])lales.  On  the  drums  are  cross 
boxes  or  sad<lles  to  which  the  lube  seclinns  are  connected  by 
ni))ples.  These  saddles  differ  from  ihosi-  in  other  boilers  in 
l)eing  of  cast  open  hearth  steil  or  "floueil  steel"  whicli, 
when  annealed,  has  the  same  properties  as  boiler  plate.  The 
headers  or  manifolds  are   of   the    staialard    sinuous    l\i)e    and 
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iiuulf  of  toufjh  cast  iron  for  iircssurcs  below  2^5  pounds,  and 
of  Hovvcd  stofl  for  hijjhcr  jirossurcs.  The  holes  into  vvliith 
the  tuhi-s  are  e\|)an(le(l  are  all  ri'aiiied  smooth.  The  fronts 
are  made  up  of  a  steel  frame  work  with  onl\  the  door  frame 
))anels  east,  j;ivin<;  a  lij(ht  and  ri>;iil  eonstruetioii  uninjured 
In   internal  heat. 


NEW  PUBLICATIONS. 


The  December  number  of  Hartshorn's  Roller  is  at  hand, 
id  proves  to  be  as  attractive  as  heretofore. 


••  l)i\on's  (iraphite  Productions"  is  the  title  of  a  tifty-six- 
jiaLje  catalog;,  recentlv  published  bv  the  Joseph  Dixon  Cruci- 
ble Compan\,  of  Jersey  City,  N.J. 


Charles  .\.  .Mden  of  Steelton,  l*a.,  h;is  Issued  a  little  hook 
of  blue  ])riuls,  coiilaiuinLj  conxenieni  formulae  for  layinj;'  out 
and  cur\  iuj4'  rails  for  street  raih\a\-  transition  or  spiral 
cur\  es.  It  will  be  found  a  con\enient  reference  pocket  book 
for  track  eni,'ineers.      Price,  ^o  cents. 


Mr.  St.  Clair,  the  special  correspondent  of  the  Glasgow 
Herald,  who  visited  this  country  last  summer  and  furnished 
a  series  of  most  interesting  articles  on  the  street  railway 
systems  of  our  leading  cities,  has  republished  them  in  pamphlet 
form.  It  is  extremely  interesting  as  a  glimpse  of  our 
MRihods  b\  one  who  is  entirely  uninfluenced  l)y  local  conili- 
tious. 

"Information  on  the  Preservation  of  Iron  and  Steel 
Structures"  is  the  title  of  a  jjainhplet  recenth  issued  b\'  the 
(ioheen  Mauufactin-ing  Companx,  Canton,  (Jhio.  A  paint 
table  liy  the  chief  engineer  of  the  Youngstown  Bridge  Com- 
pau\  is  added  as  an  appendix.  jV  copy  will  be  sent  free  to 
engineers,  architects,  iron  and  steel  manufacturers  and  con- 
tractors who  will  send  address. 


The  report  of  the  electrical  commission  of  Haltimore  to  the 
ma\(ir  and  cit\  council  on  a  general  subway  system,  to  be 
owned  by  the  city  of  Baltimore,  was  received  through  the 
courtesy  of  Nicholas  S.  Hill,  Jr.,  the  city  engineer.  Mr. 
Hill  has  made  this  a  very  comprehensive  work,  explaining 
and  illustrating  in  detail  the  different  plans  which  have  been 
considered  to  put  the  overhead  wires  of  Haltimore  uniler- 
grouud. 

In  "  Roentgen  Ka\  s  and  Phenomena  of  the  Anode  and 
Cathode,"  a  book  of  lyo  octavo  pages,  published  by  the  D. 
Van  Nostrand  Co.,  New  York,  Edward  P.  Thompson  has 
compiled  complete  and  valuable  data  on  this  subject.  With 
the  exception  of  the  concluding  chapter  by  Professor  Will- 
iam A.  Anthony,  the  subject  niatter  has  been  abstracted 
from  the  proceedings  of  scientific  societies  and  the  technical 
press  of  Europ.-  and  America.  The  book  is  illustrated  by 
60  diagrams  and  45  half  tones.      List  price,  $i.i^o. 


"Auto-cars"  (-95  4  ix  pages,  12  mo.,  cloth,  $1.50.  The 
Macmillan  Company,  66  Fifth  avenue.  New  York  ),  by  D. 
I'^arnian,  translated  from  the  I'rench  by  L.  Serrallier,  cannot 
fail  to  interi'sl  all  readers  whcj  wish  to  keep  abreast  of  the 
limes  on  lliis  sulijeil.  'I'he  opening  chapters  contain  a  \er\ 
brief  discussion  of  the  principles  of  different  motors  and  a 
short  historical  sketch  of  mechanical  traction.  Then  follow 
desxriptions,  with  illustrations  and  data  as  to  performance  of 
various    types    of     motors    for    street    and    other    auto-cars. 


Petroleum  motors  are  discussed  more  fully  than  the  others. 
It  is  to  he  regretted  that  clearness  has  in  some  instances  been 
sacrificed  to  brevity. 


CHAMBERS  CLIPPERS. 


Chandlers  Brothers  Company,  of  Philailelphia,  is  now 
making  a  bolt  and  rivet  clipper  which  is  also  a  useful  tool 
for  use  in  overhead  construction,  especially  where  the  larger 
sizes  of   roinul  trolley  and  Hgure-S   wire    are    in   use.      These 


clippers  have  head  castings  made  of  steel,  and  the  cutters 
are  made  of  the  best  quality  of  tool  steel,  carefully  tempered. 
They  arc  similar  to  a  tool  that  has  been  made  for  years  by 
this  company,  for  bolt  and  rivet  cutting,  and  wdiich  has  given 
excellent  satisfaction.  The  present  improvement  of  having 
them  open  at  the  sides  makes  them  applicable  to  wire  cut- 
ting.     The\   will  take  in  anything  up  to  3^-in.ch  diameter. 


THE  FILER-STOWELL  CORLISS. 

We  take  pleasin"e  in  illustrating  herewith  an  eiilireh  new 
Corliss  engine,  introduced  by  the  Filer  &  Stowell  Company, 
Milwaukee,  Wis.  This  company,  which  has  been  in  busi- 
ness for  nearly  half  a  century,  and  is  enjoying  an  enviable 
reputation  amongst  machinery  manufacturers,  added  a  well 
equipped  engine  department  to  its  alreadv  extensi\  e  \\<irks 
in  1S90.  A  large  number  of  its  engines  are  now  in  suc- 
cessful operation,  and  experience  has  proven  their  efficiency. 
The  company  takes  special  pride  in  the  design  of  the  engine 
frame  and  in  the  detail  construction  of  the  valve  gear  and 
governor,  which  are  eminently  adapted  for  street  railw  a\  and 
electric  light  work.  The  selection  of  the  Filer  tV  Stowell 
Company's  corliss  engines  for  the  Garfield  park  power 
plant,  this  city,  which  was  determined  upon  b\  the  board  of 
park  commissioners,  after  a  \er\  careful  (.waminaliou,  was 
especially  pleasing  to  the  builders,  as  this  jjlant  is  intended 
to  be  a  model  of  its  kind,  and  such  decision  ga\e  indisputa- 
ble proof  of  the  excellence  of  these  engines.  The  jjlant 
was  started  up  a  few  weeks  ago,  and  is  operating  \er\  suc- 
successfulh  . 


11  i:k-stowell  Corliss. 
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STREET  RAILWAY  ACCOUNTANTS' 
ASSOCIATION. 

A  L'(iiiveiitii)ii  i)f  street  railway  accoiiiitunts  will  meet  at 
the  Hollemlen  Imtel  in  Cleveland.  Ohio,  on  Tuesila\  and 
Wednesday,  March  .13  and  J4,  iJJyJ,  to  ori;ai\ize  a  street 
railway  accountants'  association.  There  can  he  no  qncstion 
that  the  time  has  conic  when  an  association  of  lhi^  kind  is  an 
ahsolutc  necessity.  The  American  Street  Rail\\a\  Associa- 
tion is  doin}^  a  splendid  work,  but  the  character  of  its  work 
niu.st  of  necessity  he  so  lar<^elv  alonj;  the  lines  of  policN, 
and  operation,  both  mechanical  an<l  electriial,  as  well  as 
enginecrin<^  matters,  that  it  has  no  time  left  for  the  proper 
study  of  those  problems  which  beset  the  acconntin<j;  depart- 
ment. The  secretaries,  treasurers  and  auditors  are  less 
interested  in  electrolysis  and  sappy  ties  than  the\  are  in  a 
model  system  of  accounts;  while  the  operatiuL;  men  wonid 
hardly  care  to  spend  three  hours  at  a  stretch  stiuh  in<;  out  a 
perfect  system  of  distribution  of  accounts.  The  accoiml- 
ants  can  easily  occupy  e\  er\  minute  of  time  now  devoted  to 
convention  sessions,  anil  still  leave  nnlinishcil  work.  The 
steam  roads  have  lonj^  a<Jfo  separated  their  departments  in 
conyention  work,  and  have  an  association  for  passen<ier 
a<;ents,  frei<^ht  men,  auditors,  master  mechanics,  briiljjc 
-uperintendents,  motive  power,  etc.  While  the  street  rail- 
ways have  no  necessity  for  any  such  number,  they  do  need 
at  least  one  division,  that  of   operatinj;  and  accountinj;. 

There  is  not  one  street  railway  in  the  countrv  toda\  but 
coidd  improve  in  some  respect  its  sxstem  of  accountiu}^. 
While  we  have  chansjcd  (Uir  motive  power  from  animal  to 
mechanical  means,  most  roads  are  still  laboring  under  the 
heritage  of  much  of  an  old  system  of  accounts  left  over 
from  the  horse  age.  What  is  vitally  nee<led  is  some  stand- 
ardizing of  accounts  which  will  admit  of  at  least  something 
like  a  comparison,  one  with  another.  The  president  of  a 
large  western  road,  who  is  also  a  director  in  another  large 
road,  said  within  the  past  few  days  to  the  writer,  that  lie  had 
■,;iyen  up  trying  to  compare  the  two  roads.  While  the  lump 
-inns  of  earnings  and  expenses  vv  ere  ev  ident.  the  items  w  Inch 
went  to  make  up  the  several  expense  accounts  were  arrived 
at  In  such  different  ways,  the  residls  were  useless  for  com- 
iiarisons.  This  is  generallv  the  case:  scarcely  any  tvvu 
roads  make  the  same  distribution  of  cx])cnse  aiciiunt^ 
throughout. 

Managers  are  giving  nnich  attention  to  economies,  and  it  is 
found  where  such  can  be  effected  it  is  in  items  which  are  at 
present  lost  to  sight  by  being  assembled  with  other  expense 
items.  To  formidate  a  system  for  a  wide  range  of  compari- 
sons Is  the  province  of  the  accountants' association. 

.\nother  important  reason  for  standardizing  of  accounts  is 
found  In  the  changed  condition  of  the  sei  uritv  rjiarkel.  .\ 
few  years  ago  investers  stood  in  line  and  crov\di-il  one 
another  in  their  anxiety  to  buy.  NOu  tluy  insist  on  a  i  riti- 
cal  examination.  It  is  not  sufRcienI  that  a  road  is  in  good 
physical  condition  and  making  money.  They  want  to  know 
how  its  expense  accounts  compare  with  other  roa<ls  of  sinn- 
lar  size  and  con(htions.  To  be  able  to  furnish  ibis  informa- 
tion in  satisfactory  shape  may  mean  the  al.dilv  or  fajlinc  lo 
Moat  <leslre<l  securities. 

There  will  to  be  two  long  days  of  hard  work  for  llic  m.  m 
at  the  Cleveland  meeling.  I'^ach  will  bring  a  set  of  lil.ink- 
anil  forms  he  is  using.  They  will  sit  aroimd  some  large 
tables  on  which  these  forms  can  he  groujied,  and  they   will 


take  up  the  same  work  in  the  same  systematic  thorough 
nuumcr  in  w  hich  thcv  keep  their  own  lompanv's  accounts. 
Cleveland  has  been  selected  liy  the  committee  as  a  central 
jioint,  and  the  <latc  set  at  that  time  of  the  month  w  hen  dele- 
gates can  best  leave.  .Some  have  suggested  calling  the  asso- 
ciation an  "Auditors'  Association,"  but  the  majority  favor 
the  other  title,  "Street  Railway  Accountants'  .Vssociation " 
as  more  comprehcnsiv  e,.  and  including  such  roads  as  <lo  not 
have  a  special  title  for  ihc  officer  doing  the  auditing.  Lest 
any  shoidd  get  a  wrong  impression,  it  may  be  stated  the 
meeting  is  not  for  an  exchange  of  figures,  but  of  the  systems 
of  arriviiii;  at  figures.  If  any  one  sees  fit  to  seek  a  com- 
parison of  what  his  road  is  doing  with  anv  other  present, 
that  w<iulcl  he  a  matter  between  the  two  so  desirous  of  com- 
parison, though,  under  the  present  sv  stem,  it  is  probable 
ncilhci-  would  gain  much  until  the  general  stan<lardizing  is 
w.irkcl  out. 

I  111-:   LA  1. 1.. 

Street  railway  companies  in  the  L'nitcil  Stales  and  Canada 
are  hercliy  invited  to  send  a  delegate  to  a  meeting  to  be  held 
at  the  Hollenden  hotel,  Cleveland,  Ohio,  on  March  .',:;  and 
24,  1897,  for  the  purpose  of  forming  a  ".Street  Railway 
Accountant's  Association."  The  object  of  said  association 
is  to  improve  the  present  sv  stems  and  methods  of  accounts, 
by  an  exchange  of  ideas  among  those  engaged  in  this 
deparlnient  of   street  railvvav    work. 

C.  N.  DuKiv, 
Secretary  Citizens'   Street    Railvvav,  St.   Louis. 

Frank   R.  (jhi:i.:ne, 
.Secretary  Chicago  City  Railway. 

II.   C.    Me) II. TON, 
.Vu<litor  Baltimore  Traction  Companv. 

W.   (J.   Ross, 
.Vct'g  Comptrollur    Montreal    Street     Railway. 
Dana   ,SrKVK\s, 
.Vcc'l  for  Receiver,   licit    Ry.  Co.,   Washington,   I).  C. 
!•:.  O.    IluiHs, 
.\iiditor,  Consolidated    Traction    Companv  .  J  ersev    City. 

vvii  vr  III  i-;v  sv  v  . 
r.  \'.  liuriiiglon,  si-crclary  and  auditor  Columluis  (().  ) 
Street  Railway  :  The  project  has  some  good  points  in  its 
favor,  and  if  carried  cail  would  undoubtedly  he  iu)t  only  an 
agreeable  getting  together  of  the  men  who  are  expected  to 
al-cays  shoTJU  good  results,  but  as  well  a  prolllable  thing  for 
themselves  and  street  railway  managers  and  owners, 

T.C.  I'ciiiiigton,  secretary  .\merican  .Stred  Railvvav  .\sso- 
ciation  and  treasurer  Chicago  City  Railway  :  .\  slaiulardizing 
cd  accounts  is  greatlv  to  be  desired.  .'\s  it  is  now  one  company 
iharges  certain  items  to  one  account,  and  another  road 
charges  the  same  item  to  a  different  account,  making  com- 
|jarisons  valueless.  The  ])roposed  plan  for  heads  of  account- 
ing di-partments  to  meet  and  put  under  vvav  the  work  of 
bringing  about  this  reform,  is  an  c'xcclleni  one  and  1  am  in 
favor  of  it. 


I'rank    K.    I  bnrv  ,  -c,  relai 


d    II 


d  C 


Si.    I. 


hcarlilv 


Mis>oiin    Kail- 
II    biv..r    of    llu- 


niovcmiiil.  lull  ihiiik  llial  bcllcr  resiills  would  he  olilaiiicd  if 
said  association  would  lake  a  wider  siope  and  iiichah-  all  of 
Ihe  sircil  railwav  ollicc  i-mployi'S,  and  all  siilijecis  thai  per- 
tain to  the  olliie  be  open  lo  discussion,  and  that  said  associa- 
tion be  made  an  annex  to  the  regular    .\mcricaii  Street  Rail- 
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\vii\  AssiK-iiilioii,  tlu'  nua'tiii;^-  U)  l>f  hi-ld  in  a  >(.'parali-  liall  or 
rixim,  as  tlu-ii  all  that  atlind  i-ithcr  asscu  iatidii  louUI  if  tlu-\ 
ilfsircil  cibtain  tlu-  hciiclits  of   both  im.-i.-tin}is. 


A.  A.  AiulL-rson,  <;cnL'i-al  nianatrcr  Vouii<rsto\\  a  Strext 
Kailwav  :  Aiiswcriii}^  your  favor  of  the  l  Sth  inst.,  will 
sav.  I  cc-rlaiiilv  would  favor  a  niovonicnt  ill  the  direction  of 
a  Street  Railwav  AucHtor's  Association.  I  would  be  ijlad  to 
attend  a  iiieetiufi  held  for  such  purjiose,  and  of  course, 
Cle\elaiid  or  l'ittsbur<;,  would  suit  my  convenience  lietter 
than  most  auv  other  point.  I  think  I'ebruary  or  March 
wiuikl  lie  a  i;ood  time  to  hold  such  a  nieetin<i. 


!•:.  n.  llibbs,  auditor  Consolidated  Traction  Company, 
|erse\'  Citv  :  I  ha\  e  \dur  favor  of  the  15th  inst.  in  connec- 
tion with  su.i;-,u;ested  comeiition  to  be  held  at  Cle\  eland.  In 
reph  1  be,L;-  to  sa\  that  I  am  strony-ly  in  favor  of  the 
arrantfemeiit  and  will  make  it  a  point  to  be  there  providinu- 
the  scheme  is  successful. 


II.  C.  Mcjilton,  auditor  Baltimore  Traction  Company;  I 
heff  to  acknowledge  receipt  of  vour  circular  letter  of  the 
I  5th  instant  with  reference  to  the  proposed  Street  Railway 
Auditors  Association,  and  in  reply  beg  to  say  that  I  concur 
with  vou  that  such  an  association  will  not  only  benefit  the 
auditors  of  the  different  street  railwav  companies,  but  w'ould 
be  \  erv  beneficial  to  the  companies  themselves. 

I  believe  such  an  association,  bringing  together  the  heads  of 
the  department  which  is  most  criticised,  will  result  in  the 
adoption  of  a  fixed  set  of  accounts  that  \\  ill  emliruce  every 
want,  and  place  the  companies  in  a  position  to  exchange  the 
cost  of  operation,  a  much  needed  condition. 

I  think  if  nothing  else  is  accomplished,  that  alone  will  be 
worth  considerable  to  the  enterprising  companies,  as  an 
interchange  of  percentages,  cost  of  operation,  proper  forms 
for  which  can  easily  be  arranged,  would  be  very  valuable. 

The  Street  Railway  Association  has  presented  a  set  of 
accounts,  which  I  think  can   be   very  much  improved  upon. 

\'our  efforts  in  this  matter  should  be  encouraged,  and  any 
information  that  I  can  give  von  will  be  cheerfully  given. 

It  will  give  me  a  great  deal  of  pleasure  to  be  present  at 
at  the  proposed  meeting,  to  lie  held  in  Clexeland,  but  as  our 
stockhoklers'  meeting  will  be  bekl  in  February,  I  cannot,  at 
this  writing,  state  positively  that  I  can  attend,  but  could  do 
so  were  the  meeting  held  in  March. 


W.  G.  Ross,  acting  comptroller  Montreal  Street  Rail- 
\\  a\  :  I  think  the  meeting  of  street  railway  auditors  is  a 
good  idea  and  \\  ill  be  glad  to  attend. 


|.  1*.  E.  Clark,  general  manager  Binghamton  Railroad 
Company  :  I  believe  a  meeting  and  general  conference  of 
auditors,  as  suggested,  would  be  beneficial  in  many  ways. 

A  thorough  discussion  and  interchange  of  ideas  relative 
to  "  sj'stems  of  accounts,"  etc.,  woidd,  in  my  opinion,  prove 
productive  of  good  results  to  all  in  attendance.  As  to  this 
company  being  represented,  I  could  not  state  definitely  at 
present  writing,  but  think  probably  we  would  be  pleased  to 
avail  ourselves  of  the  opportunity. 


II.  L.  Wilson,  auditor  West  End  Street  Railroad,  Boston; 
I  lia\e  \iiur  favor  of  the  15th  in  reference  to  a  meeting  of 
the  auditors  of  the 'Street  railway  companies  and  think  the 
suggestion  which  you  have  offered  an  extremely  good  one 
and   if    properly    carried    out,   will     no    doubt,   be   of  great 


henelit  to  a  large  number  of  the  street  railway  companies. 
At  this  time  it  will  be  impossible  for  nie  to  state  whether 
I  could  attend  such  a  meeting  as  you  suggest,  but  if  any- 
thing further  is  done  in  relation  to  the  matter,  I  will  be  glad 
to  hear  from  you  again. 

Ford  Starring,  auditor  Detroit  Electric  Railw  ay  :  Reply- 
ing to  \ours  of  the  14th,  I  liave  to  say  that  I  believe  it  would 
result  beneficialh  to  the  railroads  if  they  would  encourage  as 
much  as  jjossible  the  exchange  of  views  and  ideas  by  the 
heads  of  the  various  departments,  not  excepting  auditors. 
Will  be  pleased  to  co-operate  with  \ou  in  any  manner  to 
reach  the  desired  l-\u\. 

John  Ilourigan,  auditor  Albany  Railway  :  1  am  \ery  cor- 
dialh-  in  sympathy  with  the  idea  of  a  gathering  of  street 
railwav  auditors.  I  believe  it  would  be  helpful  to  every 
man  who  would  attend.  I  hope  you  will  work  up  the  idea, 
and  if  \(iur  efforts  result  in  a  meeting,  I  will  strain  more 
than  one  joint  to  be  present.  Casually,  I  would  a  little 
rather  goto  New  York  than  Philadelphia,  but  if  Cle\  eland 
appears  to  be  the  best  for  all  concerned,  I  wnuld  be  entirely 
satisfied.  Flease  let  nie  know  if  I  can  be  of  any  service  in 
the  matter,  and  I   will  promptlv  respond,  if   possible. 

Dana  Stevens,  iiccountant  for  receixer.  Bell  Railway, 
Washington,  D.  C.  :  I  ha\e  noted  contents  of  your  circu- 
lar letter  of  the  1  ^th,  and  heartily  endorse  your  plan.  Such 
a  meeting  as  vou  have  in  view  would  diuibtless  prove 
valuable  to  street  railway  accounting  departinents,  and 
I  hope  your  suggestion  ma\-  meet  with  sutHcieiit  encour- 
agement to  lead  to  a  well  attended  conference.  Uniformity 
in  street  railway  accounts  would,  I  think,  be  ad\antageous 
and  I  think  should  be  urged.  Of  course,  I  cannot  state  defi- 
nitelw  but  know  of  nothing  to  prevent  my  attendance  if 
meeting  is  called,  and  shall  be  pleased  to  meet  with  you. 

Frank  R.  Greene,  secretary  Chicago  City  Railway  :  I 
am  heartily  in  favor  of  the  formation  of  such  an  association 
and  believe  it  could  be  made  verv  valuable  to  both  compa- 
nies and  officers.      I  expect  to  attend  the  meeting. 


Russel  B.  Harrison,  president  Terre  Haute  Electric  Rail- 
way :  -The  idea  is  an  excellent  one  as  a  standardizing  of 
accounts  is  greatly  needed.  I  will  attend  the  meeting  or 
send  a  representative. 

C.  N.  Duffy,  secretary  Citizens'  Street  Railway,  St. 
Louis: — In  mv  opinion  if  such  an  organization  is  to  be 
formed  it  should  be  called  a  "  Street  Railway  Accountants' 
Association,"  so  as  to  embrace  the  head  of  the  department 
doing  that  work  whether  the  secretary,  treasurer,  auditor  or 
whoever  it  is.  I  think  the  association  shouUl  either  be 
made  a  part  of  the  American  Association,  or  at  least  hold 
its  annual  meetings  at  the  same  place  and  date  but  in  a  sep- 
erate  room  or  hall.  If  organized  along  these  lines  I  am 
greatly  in  favor  of  it,  and  will  promise  the  attendance  at  the 
first  meeting  in  Cleveland  to  organize,  of  six  representatives 
from  as  many  St.  Louis  roads.  There  is  a  large  amount  of 
work  which  should  be  put  under  wa}'  and  by  October  the 
committee  appointed  at  the  Cleveland  meeting  can  report. 


Robert  McCulloch,  president  American  .Street  Railway 
Association  :  Am  heartilv  in  favor  of  organization  as 
outlined. 

The  program  will  appear  in  the  February    Review. 
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SUDDEN  DEATH  OF  COL.  SINCLAIR. 


DEATH  OF  JOHN  F.  OSTROM. 


COL.    U.    H.    SINCLAIR. 


Col.  Win.  II.  .Sinclair  died  sudtlenly  of  apoplexy  while- 
writing  letters  in  his  room  at  the  Powers  House,  Rochester, 
N.  Y.,  on  lanuarv  ii.  He  was  in  that  city  to  confer  wilii 
jjentlemen  in  regard  to  the  construction  of  a  proposed  subui- 
han  road,  and  had  parted  with  them  at  i  i  o'clock  in  the 
morning  in  a])parentlv  the  best 
of  health  anil  spirits.  The 
conference  was  to  he  resunied 
at  3  p.  m.,  at  which  hour  the 
party  \yent  to  his  room,  where 
he  was  foimd  lifeless  on  the 
Hoor,  haying  fallen  from  his 
chair.  Seyeral  letters  and  one 
unfinished  letter  were  upon  the 
table.  The  pen  was  also  on 
the  floor,  having  dropped  as  he 
fell.  While  his  friends  knew 
he  had  suffered  from  indigestion 
the  past  few  years,  no  one  had  any  reason  to  anticipate  so 
sudden   an  ending   to  his  busy  life. 

Col.  .Sinclair  was  born  at  Akron,  Ohio,  October  31,  1839; 
was  educated  in  Michigan,  and  entered  the  federal  army  in 
Ma)',  1 86 1,  at  tha  age  of  21.  He  rapidly  rose  by  frequent 
prx)motions,  and  when  mustered  out,  which  was  not  until 
1S67,  he  left  with  the  rank  of  Colonel.  He  engaged  in  many 
prominent  battles  and  sieges  and  twice  had  his  horse  shot 
from  inider  him.  He  won  nmnerous  commendations  from 
leading  generals  for  l)ra\er\  and  ability,  and  nun-chcd  witli 
.Sherman  to  the  sea.  L  pon  leaving  the  arni\,  he  decided  to 
remain  in  Texas,  where  he  became  a  leader  in  public  affairs, 
serving  in  the  legislature  and  as  Speaker  of  the  House;  as 
collector  of  internal  revenues  and  postmaster  at  Galveston, 
which  has  been  his  home.  He  took  hold  of  the  Galveston 
Street  Railway  in  1876  and  built  it  up  into  one  of  the  best 
systems  in  the  south.  About  two  years  ago  he  sold  out  his 
interest  at  a  good  figure,  but  continued  to  make  Galveston 
his  home.  Mrs.  .Sinclair,  a  most  charming  and  lovable  lady, 
died  suddenly  about  eighteen  months  ago.  Both  were  con- 
stant attendants  at  the  amiiial  street  railway  conventions. 

To  attempt  to  enumerate  the  sterling  qualities  of  Col.  .Sin- 
clair  from  a  personal  point  of  view,  would  be  no  easy  task. 
He  was  generous  to  a  fault,  and  above  all,  snpremcly  just, 
universally  kind,  and  always  true,  and  in  the  highest  degree 
possessed  the  esteem  and  honor  of  all  who  knew  him.  llis 
warm  hearted,  genial  nature  (juickly  won  its  way  into  the 
hearts  of  others  and  bound  them  to  him  in  ties  of  friendship 
imusuallv  strong.  Those  who,  like  the  writer,  have  enjoyed 
his  eontidence  and  friendship  for  many  years  past,  will  spec- 
ially feel  his  death  as  a  personal  loss  never  to  be  replaced, 
and  the  hundreds  of  friends,  by  whom  he  was  universally 
beloved,  will  likewise  mourn  the  parting. 

He  rarely  missed  the  annual  conventions,  and  was  present 
at  St.  Louis.  He  was  one  of  the  prime  nuivers  in  the  Texas 
Street  Railway  .Association  and  its  only  presidenl.  lie  ha<l 
also  served  the  American  Association  in  several  ollii  iai  i  apa 
cities. 

A  verdict  of  .$25,000  damages  against  the  Chicago  City 
Railway  Company  and  the  Chicago  Ac  Gran<l  Trunk  Rail- 
road was  given  in  favor  of  Isaiah  C  .Smith  for  permanent 
injuries  received  in  a  collision  between  a  horse  car  and  a 
Grand  Trunk  train,  July  17,  1893.     A  new  trial  was  moved. 


We  are  pained  to  announce  the  death  of  John  F.  Ostrom, 
for  several  years  past  the  manager  of  the  street  railway 
tlepartment  of  the  Pennsylvania  Steel  Company.  Mr.  Ostrom 
died  at  Philadelphia,  January  3,  after  an  illness  of  five 
months.  He  was  a  most  energetic  and  faithful  worker, 
was  widely  and  favorably  known  in  the  street  railway  fra- 
ternity, and  highly  thought  of  by  the  oflicers  of  his  com- 
pa'iy-  __^ 

The  Alameda  and  Oakland  (Cal.)  Electric  Railway  has 
issued  the  decree  that  hereafter  patrolmen  and  mail  carriers 
must  pay  their  fares  when  off  duty. 


The  Western  .Society  of  Engineers  ga\e  its  annual  ban- 
quet al  the  Tecnical  Club,  January  5.  Atteiulance  was  large 
and  the  c\cnt  a  most  enjoyable  one. 


It  is  reported  that  the  Nashville,  Tenn.,  street  railway  has 
been  sold  to  Chas.  M.  McGee,  of  Knoxville  and  New  York, 
the  consideration  being  in  the  neighborhood    of    $1,000,000. 


During  his  recent  visit,  the  Rev.  Dr.  John  Watson, 
expressed  his  surprise  at  the  courtesy  and  intelligence  of  the 
officials  and  employes  of  the  railroads  and  "tramways"  in 
this  country. 

At  the  annual  meeting  of  the  Citizen's  Traction  Relief 
Association,  of  Pittsburg,  the  report  of  the  treasurer,  Charles 
Fitzgeral  showed  the  following:  Receipts  during  war, 
$4,66o'69  ;  paid  on  deaths  of  members,  $900  ;  sick  Ijcnelils, 
$2,592.50;  miscellaneous  expenses,  $212.20;  lialance,  $955.- 
99;  present  membership,  23.4. 


Four  persons  were  seriously  injured  in  a  cable  car  colli- 
sion in  St.  Paul.  A  grip  car  with  two  trailers  was  nearly 
at  the  top  of  Selby  avenue  hill  when  the  gripman  lost  con- 
trol of  his  car  and  it  rapidly  descended  until  it  struck  another 
train  of  three  cars.  The  cars  were  demolished  and  it  was 
strange  that  a  greater  number  were  not  injured. 


The  Elgin  (111.)  City  Railway  hag  been  spending  money 
during  the  past  year  in  improving  its  service  and  in  keeping 
the  road  bed  and  entire  system  in  good  condition.  The 
company  bought  out  the  Edison  electric  light  plant  and 
incorporated  it  with  the  railway  company,  and  at  present  is 
doing  all  the  electric  commercial  lighting  of  the  city. 

John  I.  McDuffee  filed  a  petition  in  the  L'nited  States 
Circuit  Court  against  the  City  and  .Suburban  Railway  Com- 
pany,.the  Traction  Company,  the  Central  Company  and  the 
City  Passenger  Railway  Company,  of  Ualtimore,  Md., 
claiming  that  they  have  infringe<l  the  i)atent  rights  of  an 
invention  ma<le  by  him  for  improvements  npon  electric  rail- 
roads. 

Mayor  I'Meming,  of  Tonnito,  has,  after  sixeral  months  of 
negotiation,  come  to  an  agreement  witli  the  Toronto  Rail- 
way Company.  The  street  cars  are  to  run  on  Sunday, 
tickets  being  sold  seven  for  a  quarter.  As  soon  as  the  city 
builds  a  bridge  to  Toronto  Island  the  company  is  to  extend 
its  lines  over  the  island  and  charge  only  the  ordinary  fare 
from  any  part  of  the  city.  The  council  has  yet  to  give  its 
sanction  to  this  but  this  is  reasonably  sure. 
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SANTA  CLAUS  TROLLEY  CAR. 


The  uuK|iiL'  api)li(.'ati()ns  of  electric  cars  fur  novel  jiaraile 
purposes  multiply.  The  latest,  aiul  by  no  means  the  least 
interestiiif^  is  a  Santa  Claus  car,  which  was  desif^ned  and 
ccmstnicted  1>\  Warren  ^'.  Soper,  of  Ahearn  &  Soper,  con- 
tractin<;-  electrical  enjjineers,  Ottawa,  Canada. 

The  idea  originated  with  Mr.  Soper,  who  for  some  days 
previous  caused  letters  to   appear    in    the    new  s]japers,   dated 


from  various  points  between  the  Xorth  Pole  and  Ottawa. 
These  letters  were  signed  "Santa  Clans,"  and  gave  the 
information  that  he  had  decided  to  make  a  daylight  visit  to 
the  city,  and  that  he  would  arrive  with  his  reindeer  the  day 
before  Christmas  and  go  thrtmgh  the  streets  of  the  city 
mounted  on  top  of  an  electric  car.  Santa  Claus  intimated 
that  his  \  isit  was  made  specially  in  the  interest  of  the  child- 
ren in  order  that  they  might  see  him  in  person,  and  that 
during  bis  trip  through  the  city  be  would  distribute  several 
thousand  oranges.  He  furnished  a  time  table  indicating  the 
hours  at  which  be  would  pass  the  various  street  corners. 
The  result  of  these  letters  was  that  for  some  time  before 
his  amioimced  appearance  on  the  afternoon  before  Christ- 
mas the  streets  were  thronged   with    men,  women  and  chiUl- 


ren.  I'romptK  ini  time  the  car  came  in  sight,  covered  with 
snow  and  ice  and  apparently  just  arrived  from  the  far  north. 
(^11  the  front  vestibule  were  the  figures  "  1S96"  and  on  the 
rear  vestibule  the  figin-es  "  1897."  ^''''^'  "iterior  of  the  car 
was  filled  with  tovs  of  every  description.  Santa  Claus  him- 
self was  on  top,  seated  on  a  toboggan  and  driving  his  rein- 
deer. The  basket  on  Santa  Claus'  back,  as  well  as  the 
chimnex  <ii)pearing  through  the  top  of  the  car,  was  o\  er- 
Howing  with  to\s.  The  niotorman  and  conductor  were 
costumed  as  Icelanders,  and  beside  the  motornuiU  stood  an 
Eskimo  who  plaved  on  a  cornet  during  the  trip.  .\s  the 
car  proceeded,  Santa  bowed  in  a  genial  way  to  the  throngs, 
and  from  a  basket  in  front  of  him  distributed  orange.s.  He 
was  aided  in  the  distribution  bv  several  assistants  inside  the 
car.  Some  four  thousand  oranges  were  thus  thrown  to  the 
children.      The  scrambling  for  them  furnished  no  end  of  fun 

The  whole  affair  was  carried  out  most  successfully,  and 
created  greater  interest  and  excitement  than  any  event  that 
ever  occurred  in  Ottawa. 

Our  illustrations  show  the  car,  and  the  big  crowds  it 
occasioned. 


LENOX  AVENUE  CONDUIT  IN  A  STORM. 


The  severe  snow  and  sleet  storm  of  December  16,  caused 
a  shut  down  on  the  Lenox  a\enue.  New  York,  line,  for 
several  hours.  0\  erbead  trolley  lines  in  other  cities  also 
suffered  delavs  frtim  the  same  storm.  As  this  was  the  first 
severe  storm  on  the  line  since  the  conduit  svstem  was 
installed  it  attracted  much  attention. 

There  was  some  surface  accumulation  of  snow  which 
drifted  badlv,  and  as  the  cars  were  not  equipped  with 
scrapers  soon  made  a  hea\  y  track.  Changes  being  made  in 
the  power  station  also  cut  down  the  supply  of  current  to  about 
one-half  the  ordinary  output.  In  addition  the  conductor  bars 
in  the  conduit  because  coated  with  ice,  and  as  this  was  the  first 
time  the  difficulty  had  presented  itself,  some  time  was  lost 
locating  the  trouble.  When  discovered  it  was  remedied  by 
putting  on  some  plow  shares  with  sharp  cutting  edges,  but 
this  required  several  hours  to  do.  The  entire  delay,  howev'er, 
\\  as  not  nearh'  as  bad  as  frequently  occurred  on  overhead 
lines  in  their  early  days.  Now  that  the  difficulty  has  been 
solved  there  is  no  reason  to  expect  delays  in  future  from 
this  cause.  The  fact  that  the  company  has  decided  to  build 
about  40  miles  more  of  the  same  conduit  system  is  evidence 
that  the  anticipated  difficulties  frt)m  this  source  arc  ver\ 
small. 


FULTON  FOUNDRY  ASSIGNS. 


CROWD   WATCHING   THE   SANTA   CLAUS   CAR. 


The  Fulton  Truck  &  Foundry  Company,  of  Mansfield,' 
Ohio,  made  an  assignment  for  th^  general  benefit  of  its 
creditors,  without  preferences,  to  W.  S.  Coppeller.  Liabili- 
ties, $30,000.  Shop,  machinery,  tools,  stock,  etc.,  have  been 
appraised  at  $13,780,  and  under  order  of  court  will  be 
offered  at  auction  on  January  30. 

General  Manager  W.J.  Hart,  of  the  LInion  Street  Rail- 
way Company,  of  Saginaw,  Mich.,  has  posted  the  follow- 
ing notice  in  the  cars :  "  Union  Street  Railway  rates  of  fare  : 
single  ride,  all  persons  over  eight  years  of  age,  live  cents  ; 
children — one  child  under  the  age  of  eight,  accompanied  by 
parent  or  guardian,  free ;  two  children  under  the  age  of 
eight  years,  so  accompanied,  five  cents." 
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TROLLEY  ATTACHMENT  TO  THE  VAN 

BUREN  STREET  ROLLING  LIFT 

BRIDGE. 


When  the  \'aii  Hiireii  street  rolling  lift  liriilge  was  ecm- 
slrueted  anil  put  in  operation  it  presented  a  nice  problem  to 
the  engineers  of  the  West  Chicago  Street  Railroad.  The 
([uestion  was  how  to  get  a  trolley  connection  suitable  to  that 
form  of  bridge.  J.  R.  Chapman,  the  manager  of  the  elec- 
trical department,  was  largely  instrumental  in  solving  it. 

In  the  cut  one-half  of  the  center  span  of  the  bridge  is 
shown,  together  with  the  trolley  posts,  one  on  the  stationarx 


TROLLEY    WIRE    CONNECTION    AND   WINDING    DRUM. 

part  and  one  on  the  movable  portion  of  lluliri<lgc.  ^\■e  also 
represent  an  end  view  of  the  mechanism  f<ir  taking  care 
of  the  trolley  wires  for  the  double  track.  Upon  shaft.  A,  are 
three  drums,  two  of  which  are  made  of  wood  and  receix  e 
the  troUev  wire,  while  the  third  supports  a  counter  weight 
to  revolve  the  shaft  and  hold  the  wire  taut  as  the  bridge  is 
raised  and  lowered.  A  brass  casting,  D,  receives  the  No.  o 
trolley  wire  and  supports  the  sheave,  C.  The  wire  F-(J, 
which  extends  from  the  center  to  the  sheave  and  around 
the  drum,  B,  is  composed  of  37  strands  of  N'o.  15,  and  its 
length  provides  for  a  slack  of  38  feet  when  the  bridge  is 
lifted.  Upon  the  shaft  A  are  cut  screw  threads,  which  |)ni- 
vide  for  a  horizontal  movement  sufficient  to  wind  the  wire 
in  the  grooves  of  the  two  drums.  The  apparatus  was 
<lesigne<l  so  that  different  weights  could  be  used,  depending 
■  M  the  desired  tension  of  the  wire.  As  the  car  passes  the 
cuter  of  the  bridge  the  current  supply  is  changed  from  the 


Western  avenue  station  to  the  Ilobbie  street  power  house. 
N'o  difficulty  has  been  experienced  with  the  operation  of 
this  device,  and  its  success  has  made  this  form  of  bridge 
most  suitable  for  street  railways.  With  it  the  danger  of 
plunging  into  the  river  when  its  is  open  is  entirely  elim- 
inated. 


BRUSSELS  INTERNATIONAL  EXHIBI- 
TION, 1897. 


The  international  exhibition  at  Brussels  will  be  opened  on 
April  24,  and  will  be  kept  open  at  least  six  months,  but  the 
directors  reserve  the  right  to  delay  its  closing  till  November 
15,  1897.  Brussels,  next  to  London,  is  the  most  important 
tramway  and  railway  center  in  Europe,  as  the  Belgians  have 
always  held  very  large  interests  in  such  properties,  going 
extensively  into  the  installation  and  equipment  of  tramways 
outside  of  their  own  country.  Robert  W.  Blackwell,  39 
\'ictoria  street,  Westminster,  London,  who  is  the  foreign 
representative  of  many  large  American  supply  houses,  has 
reser\ed  a  large  space  at  the  exhibition,  and  will  make  an 
elaborate  show  of  the  electric  railway  specialties  of  the 
houses  represented  bv  him. 

BRISTOL  AND  ITS  TRAMWAYS. 


The  tramwax  compan\ ,  of  Bristol,  England,  equipped  its 
Kingswood  line  with  the  trolley  system,  and  a  year's  trial 
has  proveil  it  to  he  satisfactory  in  every  way.  When  sug- 
gestions for  operating  the  rest  of  the  lines  by  electricity  were 
made  the  town  council  appointed  a  committee  to  investigate 
the  subject.  This  committee  consulted  Mr.  Preece,  the  emin- 
ent authority  on  submarine  cables,  and  with  his  assistance 
a  report  was  made.  The  trolley  system  was  entirely  accept- 
able to  them,  but  they  imposed  conditions  to  which  the 
tramway  company  would  not  agree.  It  is  the  option  of  the 
city  w  hen"  the  franchise  expires  in  twenty  years  to  purchase 
the  tramway.  VV'ith  this  in  view,  and  the  fact  that  the  city 
owned  the  lighting  station,  which  was  not  paying  expenses, 
the  ciinimittee  insisted  that  the  Iramwax  company  should 
rent  power  from  the  cit\ .  This  the  company  refused  to  do, 
as  the  city  power  was  inadequate,  and  an  alternating  current 
of  2,000  volts.  So  Bristol  will  pursue  its  sleepy  way  with 
no  speedier  form  of  locomotion  than  that  furnished  b\  the 
ancient  horse  cars,  unless  the  council  relents. 


PLAN    FOR   TROLLEY    ATTACHMENT. 


l-> 
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TOLEDO  TRACTION  COMPANY'S  POWER 
HOUSE. 


'I'lic  Tdkilci  Tnutioii  Company,  of  vvliich  A.  E.  Laiij;  is 
prcsiilciit  aiul  W.  S.  Jewell  {general  iiianaf^ur,  and  whose  new 
power  house  is  the  suhjeet  of  this  article,  has  resulted  from 
the  consolidation  of  various  street  railwa\'  and  other  electrical 
interests  of  Toledo.  This  company,  in  connection  with  the 
Toledo  Consolitlated  Klectric  Company,  a  company  furnish- 
in<^  lijjht  and  power  only,  the  current  for  which  is  supplied 
by  the  Toledo  Traction   Company,  operates  what  was  form- 
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POWER    HOUSE — TOLEDO   TRACTION    COMPANY. 

erly  the  Toledo  Consolidateil  Street  Railway  Company,  the 
Toledo  Electric  Street  Railway  Company,  and  the  Western 
Electric  Lij^ht  &  Power  Company.  Durin^;;  the  coming  year 
the  Toledo  Electric  Comjiany  will  also  be  mcr<fed  with  this 
company. 

This  combination  of  a  railwa}-  and  a  light  and  power 
plant  furnishes  an  almost  continuous  load  for  the  station,  anil 
a  high  economy  of  operation  is  the  result.  The  general 
arrangement  is  admirable,  and  the  details  have  all  been  care- 
fidly  worked  out  by  the  engineers,  Sargent  &  Lundy,  of 
Chicago. 

Work  on  the  power  house  was  commenced  in  June,  1 895. 
and  the  hrst  fire  started  under  the  boilers  in  May,  1S96. 
The  building  lies  north  of  Madison  street  and  extends  from 
Water  street  to  the  river,  having  a  frontage  of  196  feet  on 
Madison  and  210  feet  on  Water.  The  fomidalions  rest  on 
piling,  as  will  be  seen  in  one  of  our  illustrations.  The  walls 
are  brick  and  quite  high,  it  being  54  feet  from  the  basement 
Hoor  to  the  top  of  the  walls.  The  side  walls  are  plentifnlh' 
supplied  with  windows,  while  the  end  walls  are  solid,  except- 
ing for  the  doors. 

The  boiler  room  is  40  feet  witle,  and  extends  the  entire 
length  of  the  building  on  the  east,  or  river  side.  This  por- 
tion of  building  lias  a  Hat  roof  resting  on  I-beams.  The 
Hoor  of  the  boiler  room  is  9  feet  above  the  basement  Hoor, 
which  is  about  2',  feel  below  the  street  grade.  In  the 
boiler  room  there  are  to  be  ten  boilers,  six  3^0-horse-power 
Heine  boilers  with  Ilawley  down-draft  furnaces  and  four 
500-horse-power  Stirling   boilers,  with    McKenzie   furnaces, 


which  vyere  removed  from  the  Con.solitlateil  Railway  plant. 
Two  of  the  Heine  boilers  have  not  been  installed  as  \  et.  Our 
illustration  shows  the  boiler  room  with  the  Heine  boilers 
in  place  anil  the  Stirling  boilers  in  process  of  erection.  Ideal 
arrangements  are  made  for  handling  coal  and  ashes  in  this 
plant.  The  coal  is  delivered  at  the  north  end  of  the  build- 
ing, shoveled  onto  a  grating,  through  which  it  drops  onto 
an  elevator  that  carries  it  up  an  iron  chute  affixed  to  the  wall 
on  the  outside  and  dumps  it  into  the  storage  bin.  This  bin  is 
10  feet,  S  inches  wide  and  39  feet,  9  inches  long,  having  a 
capacit}'  of  400  tons.  In  the  bottom  of  the  bin,  which  is  8 
feet  above  the  boiler  room  Hoor,  arc  four  hoppers,  through 
which  the  coal  is  dropped  into  iron  carts  and  hauled,  after 
being  weighed,  to  the  boiler  where  it  is  to  be  liurned. 

Similar  arrangements  are  made  for  handling  the  ashes. 
The  basement  under  the  boiler  room  is  divided  by  a  longitu- 
dinal wall  into  two  nearly  eciual  portions,  of  which  the  west- 
ern one  forms  a  single  room.  Hoppers,  one  under  each  fur- 
nace, receive  the  ashes  which  are  from  time  to  time  dumped 
into  an  iron  wagon,  wet  down,  hauled  to  the  north  end  of 
the  rooni  and  dumped  in  front  of  the  ash  conveyor  which 
delivers  them  to  the  wagon.-,  outside  with  Init  a  single  hand- 
ling. The  ash  and  coal  conveyors  are  driven  b\'  electric 
motors,  a  5-horse-power  motor  being  used  for  the  former 
and  a  lo-horse-power  for  the  latter.  This  machinery  was 
furnished  by  the  John  A.  Mead  Manufacturing  Coni]5anv. 

The  eastern  portion  of  the  basement  is  cut  up  into  several 
rooms,  one  of  which  serves  as  a  general  store  room,  one  as 
an  oil  room  and  one  as  a  testing  room.  In  this  last  is  a 
D'Arson\al  reflecting  galvanometer  and  a  loo-cell  Leclanche 
battery  used  for  testing  insulation  by  the  method  of  substi- 
tution. From  tanks  in  the  oil  room  oil  will  be  supplied  to 
the  machinery  by  an  elaborate  system  of  piping,  the  oil  being 
forced  through  the  pipes  by  water  from  the  house  tank  on 
the  roof  of  the  boiler  room,  the  water  being  admitted  near 
the  bottom  of  the  oil  tanks.  A  Deming  triplex  pump  with 
5/'2  1\V  S-inch  cylinders,  driven  by  1 5-horse-power  electric 
motor  supplies  water  for  general  purposes. 

The  hot  gases  from  the  boiler  furnaces  are  conducted 
through  a  rectangular  smoke  flue  suspended  along  the  west 
side  of  the  boiler  room  to  a  Green  economizer,  which  is 
located  upon  a  girder  work  construction  about  20  feet  above 
the  floor,  and  just  north  of  the  stack,  thus   leaving  room   to 


VIEW    OF    FOUNDATIONS. 
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BOILER    KOOM. 

install  boilers  uiuk-nK-ath  tlu-  (.-cononiizci-.  The  ci.-onomizer 
is  arranged  to  be  16  tubes  wide,  and  the  present  installation 
is  suitable  for  2,000  boiler  horse-power,  space  being  left  for 
another  1,000- horse-power  to  be  installed  later.  The  feed- 
water  is  heated  to  250°  F.  in  the  economizer.  The  scrapers 
for  keeping  the  tubes  free  from  soot  arc  operated  by  an 
electric  motor.  This  economizer,  heating  the  water  to  a 
high  temperature,  could  also  be  used  with  advantage  where 
surface  condensers  arc  used  instead  of  jet  condensers  as  in 
this  plant.  The  feed  water  is  measured  bv  means  of  two 
Worthington  hot- water  meters  located    in  the  basement. 


The  stack,  from  the  piling  founclalimi  up  tci  the  hip  of  the 
buil.ling  wall.  (1,:;  feet,  is  Iniill  of  brick  laid  in  Pcirtland 
ccnient.  On  the  dutside  it  is  ncnrlx  square.  iS  feet  on  llie 
side,  the  s.iuth  side  being  part  (if  the  s.iuth  wall  uf  the  l.uild- 
ing.  The  Hue  pniper  begins  21  feet,  (1  inches  abn\  e  the 
bdiler  room  tloor.  a  Hooring  of  concrete  S  inches  thick,  sup- 
ported on  12-inili  32-pound  I-beams,  being  laid  across  the 
stack  at  this  point.  The  stack  below  this  floor  is  octagonal 
in  section,  12  feet,  6  inches  in  diameter,  and  contains  a  spiral 
stairway,  thus  serving  as  the  entrance  to  the  building. 
.\l)o\  e  the  walls  of  the  building  the  stack  is  of  steel,  circu- 
lar in  section  and  self  supporting.  It  is  11  feet  inside  diam- 
eter, the  flue  being  lined  with  lire  lirick  for  the  first  90  feet, 
and  from  that  point  to  the  top  (  206  feet,  6  inches  above  the 
grates)  it  is  lined  with  tile.  The  draft  secured  is  from  i{ 
to   I   inch  of   water,  depending  on  atmospheric  conditions. 

The  steam  pipes  from  the  boilers  all  open  into  an  18-inch 
header  extending  along  the  entire  length  of  the  west  wall  of 
the  building.  This  header  is  of  wrought  iron,  lap-welded, 
with  cast-steel  flanges,  and  is  in  three  sections.  These  sec- 
tions are  connected  by  expansion  joints  ^consisting  of  copper 
L'-tubesof  somewhat  smaller  diameter.  From  the  header  run 
steam  pipes  to  the  engines,  all  the  valves  being  located  in 
the  boiler-room,  just  in  front  of  openings  in  the  partition 
wall  so  that  they  can  be  easily  operated  from  the  engine 
room.  All  valves  about  the  buikling  are  Chapman  gate 
valves. 

The  engine  room  is  70  feet  wide  and  about  206  feet  long. 
The  engines  are  located  on  the  east  side  of  the  ro<im.  Our 
illustrations   from   photographs   show  a  view  of   the   switch- 
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(I  in  Ihc  shops  of  the-  (iciuTMl  ICkTiric 
Compaiiv,  and  a  vIl'W  of  llu-  i.-ii<i-iiK'  room  looking;  iiorlh 
from  the  switch-hoard.  Tlu-  ■,'c-iK'ral  arran-cnunt  of  tin- 
machiiKr\   will  hi'  understood  from  the  line  drawin^^s. 

There  are  four  American-VVheeloek  compound  eondens- 
in<j  and  two  Porter-AUcn  tandem  compound  condensinjj 
enijines.  The  Whcelock  en<<ines  were  hullt  by  Cramp  & 
Sons,  of  Philadelphia,  and  have  cylinders  i8  and  48  by  48 
inches,  run  at  90  r.  p.  m.  and  with  the  normal  boiler  pres- 
sure of  150  pounds,  will  develop  1,200  horse-power  when 
cutting  off  at  55  per  cent  of  the  stroke.  The  most  econom- 
ical power  is  Soo  horse-power,  jet  condensers  are  used  and 
the  air  pumps  are  belted  to  the  enj^ine  shaft.  There  ai'e 
also  two  auxiliary  pumps,  one  for  the  boiler  feed  and  the 
other  for  the  water  of  condensation  from  the  jackets. 
The  heads  and  barrel  of  the  hiu;h  pressure  and  the  head 
of  the  low  pressure  cylinder  are  jacketed  with  the  \\\  l- 
steam.  The  valve  gear  for  these  engines  was  built 
by  the  Wheelock  Company,  of  Worcester,  Mass.  The 
vah  es  are  of  the  gridiron  type  and  move  horizontally  at 
right  angles  to  the  cylinders.  On  the  low  pressure  cylin- 
ders there  are  two  exhaust  and  two  steam  valves  at  each  end. 
The  motion  of  the  valve  stems  being  horizontal  instead  of 
vertical,  springs  instead  of  dash  pots  are  used  for  closing 
the  valves.  Between  the  high  and  low  pressure  engines  are 
located  the  gages,  levers  for  operating  the  quick  throttle 
valve,  the  primer  and  the  drip  cocks,  and  wheels  for  opera- 
ting the  throttle  valve  slowly,  and  the  injectors. 

On  the  shaft,  which  is  22  inches  in  diameter  in  the  middle, 
18  at  the  bearings,  and  14  feet,  4  inches  between  bearings, 
are  a  500-kilowatt  G.  E.  10-500-90  generator  and  a  fly  wheel. 
The  fly  wheel  is  20  feet  in  diameter,  with  solid  hub  and 
built-up   spokes.     On    the   periphery   are   grooves  for  a   14- 


-^n-iind  i-opc  dri\c  li\    \yliich  the  line  shaft  located  in  the  base- 
nicnl  of   the  engine  room  at  the  west  side  of   the  building   is 

The  I'orler-Allen  engines  were  built  by  the  Sontlnsark 
Machine  iV  I'oundry  Company,  Philadelphia.  ICacb  has 
cylinders  15  and  36  by  30  inches  with  the  receiver  on  top. 
The  low  pressure  cylinders  only  are  jacketed.  The  air 
pumps  for  these  engines  are  Blake  steam  pumps.  Each 
engine  will  be  direct  connected  and  to  two  200-kilowatt  light- 
ing generators,  which  are  not  yet  in  place,  however.  At 
present  one  of  these  engines  is  belted  to  a  300- kilowatt  alter- 
nating current  generator.  The  maxinnmi  power  of  thesie 
engines  is  700  and  the  eccnioniical  power  350  horse-power 
each. 

The  line  sliaft  is  connected  to  the  four  large  engines  by 
Iloadley  rope  ilrives,  built  by  the  New  England  Engineer 
ing  Company,  Worcester,  Mass.  This  shaft  has  a  total 
length  of  198  feet,  5  inches,  and  is  of  hammered  iron  6^ 
inches  in  diameter,  and  together  with  the  clutches  was  fur- 
nished by  the  Hill  Clutch  Company,  Cleveland.  It  is 
divided  into  four  sections,  42  to  57  feet  in  length,  which 
may  all  be  connected  by  means  of  friction  clutches.  This 
shaft  carries  the  pulleys  which  drive  all  the  generators  not 
direct  connected  to  the  engines.  There  is  a  friction  clutch  for 
each  pulley  on  the  shaft.  All  clutches  are  operated  from  the 
engine  room  floor  by  the  hand  wheels  shown  in  the  illustra- 
tions. 

One  of  the  no\el  features  in  this  station  is  use  of  the  same 
engines  for  furnishing  railway  and  lighting  current.  The 
direct  connected  generators  are  used  for  railway  work  and 
the  belt  driven  machines  for  lighting,  all  the  engines  being 
connected  by  the  line  shaft  clutches.  It  has  been  found  that 
to  obtain  satisfactory  lighting  service  the  railway  load  should 
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not  cMi'i-'il  tifty  ))ci-  cent  of  llu-  Icjlal.  A  .Moscrop  spcc'cl 
rc-iorcU'i"  jriv  L'S  a  onitiiUKUis  rc-ciircl  nf  llu.-  spc-id. 

The  I'lli^ilK-  fdliiuliitidns  c-xU'iul  iliiw  n  Id  llu.-  ])ilin;4  as  lid 
thi-  ])iiTs  suppDiMiii^  ihc  line  sliaft  lic'arinv;s.  'I'hc  c-nijinc 
rocini  llcKir  is  of  liritU  anil  i-l-iiumU,  siipporlL'il  li\  i^-inch  I- 
lii-ams,  spaced  4 ^  inches  hetvvc'cn  centers  ami  restint;  on  simi- 
lar lieanis  runnint;-  at  riijht  anf^les  and  supported  hv  the  walls 
and  engine  founilations.  The  hasenient  is  1^  feet  hi<;h  in 
the  clear  and  here  are  located  the  driinis  for  ti^jlileninji  the 
rope  drives,  the  condensers,  the  Jewell  oil  tiller,  and  the 
wiring;  from  the  jjeiierators  to  the  switch-hoard.  .\lon<j  the 
east  side  of  the  basement  is  a  J4-inch  exhaust  header. 
Water  for  condensing  is  draw  11  from  the  Maumee  ri\er 
through  two  iS-inch  mains. 

The  macliiues  installed  comprise  four  multi-polar  6-1 00- 
562  Edison  used  on  the  3-wire  tubing  system  ;  two  500-volt 
machines  for  power  current,  one  an  Edison  60  and  the  other 
a  Thomson-Houston  multi-polar  90 ;  four  500-kilowatt  G.  E. 
10-500-90  railway  generators  direct  connected  to  the  large 
engines  ;  one  i  i;o-kilowatt  Edison  machine  which  has  been 
rewoinid  and  is  used  as  a  booster  in  series  with  the  rail- 
way bus  bars  of  the  Toledo  &  Maumee  \'alley  road,  a  24- 
niile  loop;  one  2,200-light  and  one  4,000-light  alternating 
current  Wcstinghouse ;  one  ^,000-light  G.  E.  type  A  32-300- 
6S2  ;  two  old  T-H  D-62  machines  rewound  and  used  for 
exciters  ;  ten  50-light  Western  Electric  arc  machines,  and  six 
1 25-light  Wood  (  Ft.  Wayne  Electric  Corporation,  Ft. Wayne, 
Ind.)  arc  machines.  The  arc  lights,  of  which  there  are 
about  600,  now  supplied  by  the  station  arc  operTjted  by  the 
six  Wood  machines.  The  dynamos  furnish  9.6  amperes  at 
6,250  yolts  and  haye  a  maximum  capacity  of  6,Soo  volts  at 
500  r.  p.  m.,  with  an  efficiency  of  90  per  cent.  The  regulat- 
ing mechanism  on  these  machines  is  on  the  same  principle 
as  the  older  Wood  type,  but  remodelled,  and  is  very  sensi- 
tive in  its  operation  so  that  the  variation  in  current  does  not 
exceed  -X  of  an  ampere.  The  armatures  are  of  the  venti- 
lated type,  smooth  core.      Four  sparkless  brushes  are  useil. 

For  handling  machinery  there  is  one  of  the  Brown  Hoist- 
ing &  Conveying  Machinery  Company's  20-ton  cranes,  with 
two  carriages  of    10  tons  capacity  each. 

The  switch  board  is  of  white  marlile  and  cxtenils  across 
the  south  end  of  the  engine  roinn,  the  gallery  in  front  of  it 
being   14  feet   alio\e   the    floor.      On    tile  west  wall  is  a  small 
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potential  board  with  meters  to  show  the  drop  between  the 
station  and  the  tubing  system.  Beginning  at  the  west  end, 
the  board  is  divided  into  panels  as  follows  :  one  for  the  3-wire 
machine  now  installed,  and  one  blank  for  the  generators  on 
the  Porter-AUcn -engines  ;  one  panel  for  the  3-wire  system 
feeders,  24  cables,  with  Van  Fleck  vertical  ammeters ;  two 
panels  for  the  power  current  machines ;  four  panels  for 
feeders,  one  with  a  recording  watt-meter ;  four  panels  for 
the  railway  machines  on  the  large  engines ;  one  panel  with 
a  5,000-ampere  recording  wattmeter ;  ten  double  panels  for 
20  railway  feeders,  with  a  switch,  ammeter  and  circuit 
breaker  for  each  ;  one  blank  for  feeders  ;  three  panels  for 
alternating  feeders  ;  one  potential  panel  with  voltmeter  and 
and  ground  detector ;  eight  panels  for  alternating  feeders 
with  recording  wattmeters  on  the  back  of  the  board  ;  and 
the  arc  board  for  20  circuits  and  20  machines  with  4  amme- 
ters, each  of  which  may  be  connected  to  any  one  of  5 
machines,  and  a  voltmeter  reading  to  7,000  volts.  Auto- 
matic circuit  breakers  are  used  for  all  except  the  3-wire  and 
the  arc  circuits.  Behind  the  board  are  the  track  return 
cables,  of  which  there  are  now  four  of  1,000,000  and  li\e  of 
500,000  circular  mils  in  cross  section.  Weston  meters  are 
used  on  the  tlirect  circuits  and  General  Electric  meters  on  all 
alternating  and  arc  circuits. 

-Vll  of  the  wiring  for  the  3-wire  system  is  undcrgroimil  and 
the  railway  cables  also  leave  the  station  underground.  One 
of  our  illustrations  is  a  view  of  manhole  No.  i.  The  tubing 
system  will  supply  an  area  about  one  mile  square  in  the 
business  portion  of  this  city. 

This  station  is  now  supplying  current  for  96  street  cars  in 
regular  service,  for  8,000  lamps  on  tlie  3-wire  and  alterna- 
ting current  systems,  and  for  600  arc  lamps.  During 
November,  1896,  the  average  daily  output  of  the  station 
was  25,000  kilowatt-hours.  During  December  the  output 
has  been  somewhat  higher,  running  from  30  to  38  tbousar.d 
kilowatt-hours  per  day. 

For  our  photograps  of  the  station  we  are  indebted  to  G. 
.\..  Cooke,  assistant  to  the  general  manager. 


SWITCH   BOARD. 


The  Chicago  City  Railway  is  being  sued  by  Thomas  T. 
Moran,  for  $  10,000,  on  account  of  the  damage  done  his  prop- 
erty on  Wabash  avenue,  by  the  noise,  smoke,  cinders,  soot 
and  the  vibration  caused  by  the  machinery  in  the  new  elec- 
tric power  house  on  Fifty- third  street. 
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STREET  RAILWAYS  IN  MEXICO. 


HV     KKANK     HLMlioI.ll  r 


"How  often  do  the  street  cars  run:" 
"About  every  half  hour,  hut  tliev  aren't  very  regular." 
This  conversation,  which  lelated  to  the  street  cars  of 
Chihuahua,  would  apply  with  equal  accurac\  to  most  of  the 
cities  of  Mexico,  and  conveys  a  whole  \ oluine  of  informa- 
tion regarding  street  railway  management  in  our  neighbor- 
ing republic.  The  Chihuahua  Railway  Companv,  which 
mav  be  taken  as  a  fair  illustration  of  the  larger  cities,  for  a 
population  of  40,000   has   about  twent)'  street  cars,  but  only 


blanket-like  zerape  and  wearing  the  high  sugar  loaf  hat 
universally  used  beyond  the  Rio  Grande,  the  street  car  driver 
of  Mexico  is  as  little  like  an  American  motorman  as  can  be 
imagined. 

The  contluctor  goes  in  pairs.  One  man  sells  you  a  ticket 
for  which  he  charges  vou  six  centavos — or  more  if  you  are 
particularlv  unsophisticated  Americans,  as  was  the  case  with 
us  in  Aguas  Calientes.  The  second  man  comes  later  and 
collects  the  tickets,  from  which  it  w-ould  seem  that  it  is 
cheaper  to  have  two  men  instead  of  one  man  with  a  bell 
punch  or  register.  The  only  exception  to  this  rule  is  Mon- 
terey which  is  one  of  the  most  progressive  cities  in  Mexico 
and    boasts    the   proud    title   of  the   "  Chicago   of  Mexico ;" 


SCENE   AT  GUANAJUATO. 
FREIGHT  CAR,   ZACATECAS. 


I'l.AZA,   VERA   CRUZ. 
.STRKET   CAR   OK   CHIHUAHUA. 


A   TANDEM   TEAM,    MONTEREY. 
POSTAL   CAR,   PUEBLA. 


has  four  cars  in  regular  service.  I'he  fare  in  a  lirst-class  car 
is  six  centavos  and  second-class  three  centavos  ;  the  longest 
ride  is  about  four  miles. 

The  trollev  cars  of  Mexico  are  all  ilonkey  cars.  These 
patient  little  animals  are  the  universal  motor  and  are  driven 
in  every  style,  or  lack  of  style.  Sometimes  they  are  seen 
tandem  a.s  in  Monterey,  and  frecjuently  four,  six  and  eight  to 
a  car,  as  in  the  steep  and  narrow  streets  of  Guauahuato  or 
jalapa.  The  Mexicans  are  a  <]uiet  people  not  given  to  loud 
noises  on  the  street,  and  instead  of  shouting,  the  drivirs 
urge  their  donkeys  on  t)y  a  sharp  hissing  soinid.  The  bell, 
as  a  signal,  is  universally  supplanted  by  the  horn.  .\  .Mexi- 
can Jehu,  therefore,  urges  his  galloping  burros  to  greater 
speed  by  hissing  at  them  and  announces  his  approach  by 
blowing  what   seems   like   a  toy   tin    horn ;    wrapped    in    his 


there,  the  collector,  after  recei\  ing  our  money  went  to  a  reg- 
ister hanging  b\'  a  strap  o\er  the  dash  board  of  the  car  and 
rang  up  the  fares. 

An  important  branch  of  the  street  railway  business  in 
Mexico  is  the  transportation  of  freight,  and  the  minatm-e 
freight  cars,  both  box  cars  and  flat  cars,  are  a  common  sight, 
especially  in  Vera  Cruz  and  Zacatecas.  The  unique  fimeral 
cars  of  the  City  of  Mexico  have  already  been  illustrated  in 
the  SiRKKT  Railway  Review.  Another  branch  of  the 
business,  by  which  we  fre<iucntly  had  occasion  to  profit,  is 
I  he  practice  of  sending  one  or  more  cars  marked  "Especial," 
111  meet  a  large  party.  On  these  special  cars  no  passengers 
other  than  the  members  of  the  party  to  be  accommodated  are 
allowed,  and  the  rate  i>f  fare  is  from  ten  to  twenty-live 
centavos. 
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The  Mexicans  seem  to  have  aiitici])ated  us  in  utilizinjr 
street  cars  in  the  postal  service.  In  I'uelilo  a  postal  car  is 
run  to.  meet  all  mail  trains  and  is  attended  by  a  guard  of  the 
national  soldiery  known  as  "  rurales."  At  Pueblo  we  were 
reminded,  in  a  manner  we  will  not  soon  forget,  of  the  good 
but  sometimes  inconvenient  custom  of  taking  a  siesta  from 
two  to  three  o'clock.  As  is  usual  in  Mexican  cities,  the  rail- 
way station  is  a  mile  or  more  from  the  center  of  the  city. 
Our  special  train  was  to  stop  for  several  hours  that  we  might 
see  the  town.  After  wandering  about  the  Plaza  we  went 
into  the  great  Cathedral,  one  of  the  most  famous  on  the  con- 
tinent. Here  we  lingered,  allowing  ourselves  only  time 
enough  to  reach  the  train  at  three  o'clock.  Upon  looking 
for  a  street  car,  what  was  our  consternation  to  find  that  the 
donkeys  and  cars  were  leisurely  taking  their  daily  siesta,  the 
conductors  and  drivers  were  not  even  in  sight,  and  there  was 
no  prospect  of  a  ride  mitil  after  three  o'clock. 

In  Mexico  the  street  cars  go  as  the  animals  went  into  the 
ark,  two  by  two.  A  first-class  car,  usually  buff  in  color  is 
closely  followed  by  a  green  second  class  car.  This  is  made 
necessary  by  the  character  of  the  population.  There  is  no 
middle  class ;  the  people  are  either  well  to  do  or  they  belong 
to  the  wretchedly  poor  peon  class. '  So  common  is  the  prac- 
tice of  smoking,  that  the  men  smoke  their  cigarettes  in  the 
first  class  cars  as  a  matter  of  course,  and  women  of  the  poor 
class  are  often  seen  smoking  on  the  street. 

One  of  tile  most  interesting  lines  of  the  Mexican  "tran- 
vias,"  as  thev  are  called,  is  that  which  extends  from  Zacate- 
cas  to  the  well  known  shrine  of  Guadeloupe,  a  distance  of 
o\  er  four  miles,  and  which  is  operated  solely  by  gravity.  In 
the  expressive  language  of  the  Chinaman,  "  No  pnshee,  no 
puUce,  go  like  helle !  "  Taking  on  board  of  an  accompany- 
ing flat  car,  the  burros  which  are  to  draw  you  back,  you 
start  slowly  and  are  soon  whirling  over  bridges,  past  quaint 
flat  roofed  houses  dropjjcd  down  from  the  orient,  by  rich  sil- 
ver mines,  through  picturesque  groups  of  natives,  with  mag- 
nificent views  presented  at  ever\'  turn ;  in  a  few  minutes 
you  have  completed  a  ride  worth  going  a  long  way  to  enjoy, 
and  one  which  located  at  the  gate  of  an  American  city  of 
seventy  thousand  souls  would  make  the  fortune  of  some  rail- 
wa\'  manager. 

Of  the  street  railways  of  Mexico  it  may  be  said  in  general 
that,  though  their  methods  are  primitive,  they  are  a  real 
accommodation  to  the  public.  The  heart  of  a  Mexican  town 
is  its  plaza  and  at  the  plaza  of  every  considerable  city  one 
can  generally  take  a  street  car  to  the  part  of  the  city  or 
neighboring  point  of  interest  he  wishes  to  reach.  American 
car  builders  have  been  liberally  patronized  and  few  enter- 
prises are  more  inviting  or  promise  better  returns  than  the 
applicaticm  of  modern  methods  and  e(|uipment  to  the  street 
railways  of  Mexico. 


CHICAGO  ELECTRICAL  ASSOCIATION 
OFFICERS  FOR  1897. 


The  Chicago  Electrical  Association  elected  officers  for 
1897  at  its  last  meeting  in  December.  They  are  as  follows  : 
S.  G.  McMeen,  president;  F.  S.  Hickok,  vice-president; 
E  J.  Jenness,  treasurer ;  H.  Cochrane,  auditor;  J.  R.  Cra- 
vath,  secretary  ;  W.  Clyde  Jones,  G.  W.  Knox  and  K.  B. 
Miller,  directors.  This  association  is  constantly  growing  in 
membership  and  a  good  attendance  at  every  semi-monthly 
paeeting  indicates  3  healthy  interest. 


AURORA  VESTIBULES. 

In  last  month's  issue  we  described  .se\erul  of  the  most  np- 
to-date  forms  of  vestiliules  and  gave  the  thoughts  of  several 
managers  on  the  subject.  We  are  now  able  to  supplement 
that  article  with  a  description  of  the  removable  vestibule 
used  at  Aurora,  where  D.  A.  Belden  is  general  manager. 
Oin-  engraving  shows  a  vestibule  on  and  a  vestibule  off  the 
car.  It  is  made  of  ash  reinforced  with  band  iron  and  having 
angle  irons  at  sash  frame  intersections.      The  middle  window 
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sliiles  to  the  left.  The  w  indow,'franies  are  of  cherry  and 
are  fitted  with  extra  thick  glass.  The  vestibule  leans  slightly 
back  so  that  the  top  may  come  under  the  hood  of  the  car. 
The  platforms  are  long  enough  so  that  the  brake  staff  can 
be  moved  back  S  inches  to  clear  the  vestibule.  Our  engrav- 
ing shows  a  car  "  before  and  after  taking,"  a  vestibule,  and  a 
detached  vestibule. 


CITIES  MAY  LIMIT  SPEED. 


The  Brooklyn  city  council  passed  an  ordinance  limiting  the 
speed  of  street  cars  to  6  miles  per  hour  in  certain  down-town 
districts,  and  to  S  miles  in  other  districts.  The  city  recently 
made  a  test  case,  based  on  the  evidence  of  two  policemen 
with  a  stop  watch,  who  measured  a  distance  of  285  feet  on 
one  of  the  lines  of  the  Brooklyn  City  &  Newtown;  and 
testified  that  a  certain  car  passed  at  a  rate  of  nearly  14  miles 
an  hour.  The  city  won  in  the  justice  court,  where  a  fine  of 
$25  was  rendered.  The  county  court  reversed  on  the 
ground  that  there  was  no  evidence  to  show  the  action  of  the 
motorman  was  willful  or  negligent. 

The  appellate  division  of  the  Supreme  Court  sustained  the 
ordinance  and  the  justice.      Part  of  the  ruling  is  as  follows  : 

"  In  the  case  before  us  it  appears  that  the  motorman  was 
in  control  of  the  car.  It  does  not  appear  that  any  accident 
had  occurred  to  the  car  which  rendered  its  proper  manage- 
ment difficult  or  impossible.  No  circumstance  is  shown 
from  which  it  appears  that  the  motorman  could  not  have  run 
the  car  at  a  speed  within  the  rate  prescribed  by  the  ordi- 
nance. The  testimony  of  the  motorman  and  conductor  that 
they  did  not  know  the  car  was  going  faster  than  eight  miles 
an  hour,  at  the  most,  only  raised  a  question  of  fact  of  which 
the  determination  of  the  justice  is  conclusive." 
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THE  THEORY  OF  THE  WIRING   TABLE. 


BV     THOMAS    G.    GUI  Kit. 


Wires  are  used  to  form  an  easy  anil  direct  path  for  the 
distribution  of  the  electric  current  as  pipes  are  used  for  dis- 
tributing gas  or  water  to  places  at  a  distance  from  the  soiHce 
of  supply.  The  sizes  of  pipes  are  determined  upon  the  basis 
of  the  distance  and  the  quantity  of  material  sent  through 
them.  Wires,  as  well,  must  have  some  distinct  size  depend- 
ing upon  the  circumstances  governing  different  conditions 
It  is  necessary  to  make  calculations  in  order  to  ascertain  the 
size  of  wire,  and  to  shorten  and  to  simplify  this  work  of  cal- 
culation wiring  tables  have  been  compiled.  A  wiring  table 
gives  at  once  the  result  in  the  commercial  size  of  wire,  ;uid 
when  the  proper  table  is  at  hand  no  multiplying  or  dividing, 
no  figuring,  no  application  of  a  formula  is  required. 

In  all  substances  there  exists  some  unknown  obstruction 
to  the  flow  of  an  electric  current.  The  technical  name  given 
to  this  obstruction  to  the  passage  of  an  electric  current  is 
resistance.  It  is  not  known  what  causes  this  resistance,  but 
by  experiment  the  extent  to  which  it  exists  in  any  substance 
can  be  ascertained  and  measured.  It  is  known  how  in  any 
substance  the  amount  of  resistance  may  l>e  varied  by  alter- 
ing the  dimensions,  also  as  to  the  amount  of  energy  necessary 
to  overcome  any  resistance.  The  theory  of  the  wiring  table 
is  simply  one  of  proportioning  resistances. 

The  first  point  to  be  considered  is,  how  is  the  resistance 
varied  in  any  substance?  The  law  states  that  the  resistance 
of  any  substance  varies  directly  as  its  length  and  inyerscl\  as 
its  cross  section.  This  law  has  been  verified  by  experiment 
and  is  universally  accepted  as  a  law  of  nature.  The  resist- 
ance varies  directly  as  the  length  of  any  given  substance, 
means  that  if  the  length  of  a  wire  is  doubled  the  resistance  is 
doubled,  and  three  times  the  length  means  three  times  as 
much  resistance.  The  resistance  varies  inversely  as  the  area 
of  cross-section,  means  that  if  the  area  of  a  wire  is  doubled, 
that  i.s,  if  there  is  just  twice  as  much  metal  for  a  given  length 
of  wire,  the  resistance  is  decreased  one-half.  If  the  area  is 
increased  three  times,  the  resistance  is  decreased  to  one-third. 
In  a  wire  of  a  given  substance  if  the  length  is  doubled,  and 
at  the  same  time  the  area  is  doubled,  the  resistance  remains 
the  same,  or  if  the  length  is  increased  to  three  times  as  great, 
and  at  the  same  time  the  area  is  increased  three  times,  the 
resistance  remains  the  same.  From  this  application  of  the 
law  already  referred  to,  it  can  be  seen  how  it  is  possible  to 
vary  the  size  of  a  wire  so  that  the  resistance  remains  constant 
for  any  length,  or  how  the  resistance  may  be  changed  to  suit 
any  condition  or  circumstance. 

The  next  consideration  is  the  action  of  the  electric  cur- 
rent. The  pressure  is  measured  in  volts,  and  the  How  is 
measured  in  amperes.  The  volts  are  all  used  up  in  forcing 
the  amperes  against  the  resistance.  The  resistance  ( if  it 
were  all  in  the  wire )  would  mean  a  total  loss  of  the  electrical 
energy,  because  the  volts  would  be  used  in  doing  work  from 
which  no  results  were  obtained.  It  is  necessary,  therefore, 
to  make  the  resistance  of  the  wire  which  conducts  the  cur- 
rent but  a  proportion  of  the  total  resistance.  The  rest  of 
the  resistance  of  a  circuit  being  that  which  exists  in  the 
lamps,  and  the  other  devices  or  ap))aratus  which  converts  the 
electrical  energy  into  commercial  forms,  as  light,  ])ower  or 
heat. 

To  so  compile  a  table  and  calculate  the  sizes  it  is  luiessary 
to   consider   the   relation    which   exists   between   tl"-    unit   of 


resistance,  the  ohm,  the  unit  of  pressure,  the  volt,  and  unit 
of  current,  the  ampere.  One  ohm  resistance  requires  the 
pressure  of  one  volt  to  transmit  one  ampere.  Two  ohms 
require  two  volts  to  transmit  one  ampere.  One  volt  will 
transmit  but  one  half  an  ampere  over  two  ohms,  and  too 
volts  will  transmit  lo  amperes  over  to  ohms.  This  is  Ohm's 
law,  which,  when  given  in  the  form  usually  found  in  text 
books,  is  as  follows :  The  flow,  or  current,  measured  in 
amperes  is  equal  to  the  volts  divided  by  the  ohms.  Tlic 
volts  are  eijual  to  the  amperes  multiplied  by  the  ohms,  and 
the  ohms  are  equal  to  the  volts  divided  by  the  current  flow 
or  amperes. 

Knowing  the  relation  of  resistance  to  the  flow  of  currents, 
and  the  pressure,  the  next  point  to  be  considered  is  the  sub- 
stance used  for  the  wires  and  ascertain  the  amount  of  its 
resistance  for  a  given  length  and  size,  to  be  used  as  a  unit 
for  making  the  calculation  necessary  in  compiling  the  table. 
Copper  commercially  and  physically  represents  the  best  con- 
ductor for  the  transmission  of  the  electric  current.  A  dol- 
lar's worth  of  copper  will  conduct  a  greater  amoimt  of  elec- 
tric current  than  any  other  metal  of  equal  value  with  the 
same  loss  of  energy.  In  the  illustrations  following,  cop- 
per will  be  the  substance  considered,  as  the  wiring  tables 
used  for  ascertaining  the  size  of  wire  are  for  copper  wire. 
The  units  by  which  wire  is  measured  are  the  circular  mil 
and  the  foot.  The  circular  mil  is  the  area  of  a  circle  whose 
diameter  is  one  one-thousandth  of  an  inch.  The  foot  is  a 
unit  familiar  to  all.  The  unit  of  wire  then  would  be  a  wire 
one  foot  long,  the  area  of  which  is  one  circular  mil,  and  the 
rcsistanic  of  this  unit  of  copper  wire  is  between  loohms  and 
I  I   ohms,  depending  upon  the  temperature  of  the  wire. 

Ten  and  six-tenths  ohms  may  be  assumed  as  the  resistance 
which  approximates  closely  to  the  average  at  ordinary  tem- 
peratures. Taking  this  as  the  basis  for  compiling  a  wiring 
table,  it  is  known  that  to  send  an  ampere  through  this  unit  of 
wire  would  require  10.6  volts.  For,  as  stated  in  Ohm's  law,  the 
volts  must  equal  the  ohms  multiplied  by  the  amperes.  But 
in  every  da\  problems  the  known  quantities  are  the  volts  and 
amperes,  ami  the  calculation  is  to  find  wires  of  proper  resist- 
ance to  suit  conditions.  The  resistance,  or  the  ohms,  nnist 
ecjual  the  volts  divided  by  the  amperes.  To  solve  this  pro- 
blem, the  volts  are  divided  by  the  amperes,  and  we  have  the 
resistance.  The  resistance  varies  as  the  length  and  inversely 
as  the  area.  It  is  the  area  of  a  wire  which  is  desired,  and 
one  the  resistance  of  which  will  equal  the  resistance  found  by 
dividing  the  volts  li\  the  amperes.  The  resistance  of  one 
foot  of  copper  wire,  one  circular  mil  in  area,  equals  10.6 
ohms.  The  resistance  of  any  wire  is  ec|ual  to  its  length  mul- 
tiplied by  10.6,  and  this  divided  by  the  area.  Now  it  is 
known  that  the  volts  divided  by  the  amperes  equal  the 
resistance,  and  the  volts  divided  by  the  amperes  are,  there- 
fore, equal  to  the  length  of  the  wire  multiplied  by  10.6  and 
divided  by  the  area.  In  any  problem  of  wiring  we  have  the- 
number  of  volts  and  amperes,  also  the  distance  the  current  is 
to  be  transmitted,  aiul  the  only  thing  remaining  to  be  found 
is  the  area.  To  find  this  we  nndti|)lv  10.6  by  twice  the  dis- 
tance or  the  total  length  of  w  iri-  (  in  imdliple  arc  work  there 
is  one  outgoing  wire  and  the  return  ciniiit,  which  makes  llu- 
t(.lal  length  of  wire  iloubic  the  distance  )  and  inultil)ly  this  liy 
the  amperes,  ami  di\idc  tlic  product  by  tlu-  \olts  used,  u  hicli 
gives  the  area  of  the  wire. 

The  volts  used  are  not  the  total  \  olts  of  the  system,  but  the 
volts  lost  ,11  the  wire.  If  the  problem  is  given  so  many  per 
cent  loss,  it  would    mean   a  per  cent  of  the  total   number  of 
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\  fills.  To  illustrate  :  If  the  wire  is  to  use  up  2  per  cent 
of  the  pressure,  and  the  voltage  of  the  system  was  50,  then 
yon  would  divide  hy  2  per  cent  of  50,  or  one  volt,  or  if  the 
pressure  was  100  volts  vou  would  divide  hy  2  per  cent  of 
100  or  2.  In  compiling  a  table  let  it  be  assumed  for  a  50- 
volt  system  for  a  regular  increase  of  distances  of  ten  feet, 
the  following  method  is  pursued  :  First,  the  per  cent  loss 
is  ascertaineil,  '.et  it  he  2  per  cent.  This  then  would 
he  one  xolt.  Then  one  ampere  will  be  considered,  first, 
as  the  total  current  flow,  and  the  following  calcula- 
tions would  be  niatle  :  10.6  would  be  multiplied  liy  10 
feet  and  b\  2  to  get  the  length  of  the  wire,  and  this 
multiplied  bv  one  amphere  and  the  product  divided  by  volts 
lost,  or  in  this  case,  by  one  which  would  give  us  an  area  of 
2 1  2  circular  mils.  This  would  be  the  size  of  a  wire  necessary 
to  allow  one  ampere  to  be  transmitted  10  feet  with  one  volt 
loss  (or  2  per  cent  of  50  volts).  The  next  calculation  would 
be  for  20  feet  distance,  and  as  the  resistance  of  the  wire  must 
remain  the  same,  the  area  first  found,  namely  2 1 2  circular 
mils,  must  be  doubled  as  the  distance  has  been  doubled. 
For  30  feet  to  keep  the  resistance  constant,  the  area  is 
increased  3  times,  and  so  on  imtil  the  limit  of  the  table,  say 
200  feet,  is  reached,  when  the  area  will  be  increased  20  times, 
as  the  length  has  been  increased  in  that  ratio.  Then  the 
same  method  will  be  continued  for  2  amperes,  namel}-  multi- 
plying 10.6  by  the  distance  and  by  2  to  get  the  length  of 
wire,  and  this  multiplied  by  amperes  and  the  whole  divided 
by  the  volts  lost.  This  is  continued  until  the  area  for  all 
the  wires  for  each  of  the  distances  and  for  the  various  num- 
bers of  amperes  have  been  determined. 

As  it  is  necessary  to  multiply  10.6  by  the  (distance  multi- 
plied bv  2)  in  every  instance,  21.2  is  used  instead,  and  the 
straight  distance  used.  The  whole  resolves  itself  into  the 
simple  formula  : 


distance  x   amperes 


:— _  area  of  wire. 


volts  lost 


When  these  areas  are  found  the  commercial  sizes  of  wire 
are  inserted  in  the  table  which  are  nearest  to  the  size  found, 
but  always  larger  never  smaller;  that  is,  if  the  area  foun;l 
in  the  calculation  came  between  a  No.  o  wire  and  a  No.  00 
wire,  the  No.  00  wire  would  be  the  size  used  in  the  table. 


A  COLUMBUS  (O.)  PALACE  CAR. 


The  special  car  "  Minerva,"  of  which  we  illustrate  exterior 
and  interior  views,  was  built  for  the  Columbus  (Ohio) 
Central  Railway  Company,  by  the  Brownell  Car  Compan\-, 
St.  Louis,  Mo.  The  body  is  21  feet  long,  with  vestibuled 
platforms,  3  feet,  6  inches  long,  and  7  feet,  6  inches  wide 
over  posts.  The  vestibules  are  permanent  and  designed  to 
form  an  integral  part  of  the  car,  which  is  quite  an  unusual 
thing  in  car  construction.  All  of  the  continuous  work  is 
bent  to  shape.  The  interior  is  finished  in  selected  mahogany, 
with  all  of  the  cappings,  moulding,  etc.,  hand  carved. 
Between  the  windows,  which  are  of  French  plate  glass 
throughout,  are  oval  mirrors  extending  from  the  ceilings  the 
full  length  of  the  sash.  On  one  side  one  mirror  gives  wa\ 
to  an  ornamental  water  cooler  of  polished  bronze,  designed 
to  match  the  rich  metal  trimmings  of  the  car.  The  shades 
are  of  heavy  green  gros-grain  silk,  on  spring  rollers,  and  the 
portieres  of  green  silk  damask  with  gilt  figures.  In  summer 
the  side  sashes  may  be  removed  and  storm  curtains  of  oak- 
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ette,  on  spring  rollers,  substituted.  Ten  chairs  and  four 
divans  of  rattan  with  plush-covered  hair  cushions  provide 
seats  for  eighteen.  The  floor  is  covered  with  a  Wilton 
carpet  of  color  and  design  to  harmonize  with  the  other 
details,  and  the  platforms  and  steps  are  provided  with  thick 
rubber  mats.  Over  each  window  is  a  decorative  painting  of 
appropriate  design  and  artistic  merit.  The  subjects  of  these 
paintings,  of  which  there  arc  twentv,  are  from  the  myth- 
ologv  of  Miner\a.  The  car  is  lighted  by  three  four- 
burner  Pintsch  lamps  with  cut-glass  globes,  and  heated  by 
four  "  consolidated  "  heaters,  disposed  under  the  side  risers. 
The  ventilator  sashes  are  filled  with  beveled  plate  glass. 
Electric  call  bells  are  provided  thi-oughout  the  car.  On  the 
vestibules    are    electric    headlights.       A     movable    gate    of 
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wrought  iron  is  also  pnnided.  The  car  body  is  painteil  a 
deep  cjuaker  green  with  ornamentation  in  gold,  and  mounted 
on  Brownell's  No.  3  electric  motor  truck,  equipped  with  two 
Wcstinghouse  No.  12  motors.  This  car  was  especialh; 
designed  for  use  by  private  parties,  and  no  expense  has  been 
spared  in  making  it  a  thing  of  beauty  that  will  be  a  joy  to 
hundreds.  Rare  taste  has  been  displayed  in  the  decoration 
and  furnishing,  without  making  the  very  common  mistake  of 
overdoini£  it. 


In  Minnie  Hall's  suit  against  the  city  of  Manson,  la.,  for 
personal  injury  caused  by  falling  into  a  hole  dug  in  the  street 
to  lay  water  mains,  the  state  supreme  court  decided  against 
plaintiff,  on  the  ground  that,  as  the  expert  witnesses  had  dis- 
agreed, the  injured  limb  shoidd  have  been  examined  in  open 
court  before  the  jurv. 
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STREET  RAILWAY  NOTES  FROM  PARIS. 


(From  Our  Own  Correspondent.) 
About  a  month  since  the  general  council  of  the  Seine  for- 
warded to  the  monopolies  commission  and  to  the  public  ways 
committee,  with  its  favorable  opinion,  the  proposition  of  the 
General  Tramways  Company  (late  Compagnie  des  Tram- 
ways Sud)  to  substitute  on  the  whole  of  its  lines  mechanical 
for  animal  traction.  It  was  at  this  time  that  the  company 
made  its  proposition  to  install  a  trial  line  from  the  Bastile  to 
Charenton.  Louis  Puech,  whose  name  figures  in  everything 
connected  with  the  suppression  of  horses  in  Paris,  has,  in 
behalf  of  the  competent  commissions,  prepared  a  report 
deciding  upon  the  adoption  of  the  transformation  by  the  for- 
mer Compagnie  des  Tramways  Sud.  It  is  with  no  small 
pleasure  that  we  witnsss  this  first  root  of  electric  wire  enter 
into  Paris  after  the  determined  resistance  that  has  been  for  so 
many  years  past  opposed  to  it,  for  the  use  of  it  is  certain  to 
spread.  This  will  mean  much  to  the  French  company 
exploiting  the  Thomson-Houston  patents ;  but  it  will  also 
gi\'e  a  chance  to  other  electric  companies  beside,  and  it  is 
to  be  hoped  that,  for  the  successful  working  of  the  lines,  a 
goodly  number  of  orders  for  material  will  be  placed  with 
American  supply  companies. 

Mr.  Puech  points  out  that  in  addition  to  a  one-third  reduc- 
tion in  fares,  the  speed  will  be  increased.  Up  grades  aboimd 
in  Paris,  necessitating  a  team  of  four  horses  struggling  pain- 
fully in  front  of  cars  weighing  six  tons  loaded,  and  making 
only  from  one  to  two  miles  per  hour.  The  quicker  service 
will  mean  less  waiting  at  stations,  where  at  present  one  fre- 
quently sees  from  fifty  to  several  hundred  persons  waiting 
upwards  of  an  hour  to  obtain  places.  The  example  of  this 
company,  which  has  the  finest  horses  of  any  company  in 
Paris,  and  w-hose  term  of  franchise  ends  in  1910,  is  con- 
sidered to  be  a  good  argument  against  the  other  two  compa- 
nies. These  either  refuse  to  suppress  horses  without  special 
guarantees  from  the  city  on  account  of  the  expiration  of  the 
monopoly  fourteen  years  hence,  or  will  make  the  transfor- 
mation only  in  maintaining  the  old  rates  of  fares. 

It  may  be  mentioned  that  independently  of  the  trial  pro- 
posed for  the  overhead  wire,  the  same  company  has  agreed 
to  fit  up  one  of  its  lines  with  underground  wires  and  super- 
ficial road  contacts,  similar  to  the  system  employed  on  the 
Place  de  la  Republique  to  Romainville  line  in  East  Paris. 
The  terminal  stations  of  this  installation  will  be  the  Boule- 
vard St.  (jermain  and  rue  Bonaparte  at  one  end,  and  Clamart, 
a  charming  village  under  the  Mendon  wood,  at  a  distance  of 
about  five  miles  over  heavy  grades,  at  the  other.  The  same 
fares  will  be  charged  as  on  the  Bastille-Charenton  line. 

Electric  lighting  trials  are  at  present  being  made  upon  the 
compressed-air  cars  which  work  between  the  Gare  St.  La:iare 
and  the  Cours  de  Vincennes.  Hitherto  the  illumination  of 
street  cars  in  Paris  has  been  very  insufficient — with  it  read- 
ing has  been  impossible — and  as  the  trials  are  proving  satis- 
factory, it  is  expected  that  the  new  illuminant  will  be  applied 
to  the  vehicles  of  the  more  important  lines  this  winter,  but 
more  particularly  those  worked  by  onniil)usses. 

Plans  have  been  completed  for  the  working  of  the  Char- 
enton, Pantin  &  Port  d'  Ivry  combined  street  lines,  a  length 
of  about  nine  miles,  Vjy  mechanical  power  steam  most 
probably. 

The  accumulator  electric  cars  nnming  between  the  Opera 
and  Saint  Denis,  although  working  most  (juietly  and  inof- 
fensively as  regards   pedestrians  ami  street  trallic,  have,  tu\  • 


ertheless,  just  been  the  subject  of  a  complaint  to  the  prefect  of 
police,  pointing  out  unbearable  stoppages  and  delays  and 
asking  that  the  company  (Compagnie  des  Tramways  du 
department  de  la  Seine)  provide  a  better  system  of  traction. 
The  reply  received  is,  that  improvements  now  being  made 
in  the  working  of  the  motors  are  such  as  will  give  the  public 
satisfaction.  This  will  show  American  readers  the  means 
taken  in  this  countrv  by  the  public  to  obtain  a  better  service. 
Competition  is  greatl}'  needed. 

The  gas  motor  working  a  car  on  one  of  the  La  \'ilUtte 
lines,  while  attracting  no  especial  comment,  good  or  bad,  was 
not  particularly  happy  in  a  trial  nm  it  made  last  week,  when 
the  vehicle  became  ablaze  through  the  explosion  of  the  gas- 
liolder.  No  one  was  hurt  through  the  accident,  which,  it  is 
to  be  hoped,  will  not  prejudice  the  Campagnie  Generale  des 
Omnibus  against  this  interesting  motor  before  it  has  ha<l  a 
fair  trial. 

IRON  TIES  AND  WOOD  SLEEPERS. 

Jacob  T.  Wainwright,  in  the  Iron  Age,  suggests  a  com- 
bination of  wood  sleepers  and  iron  ties  for  steam  railroad 
work,  which  is  also  applicable  to  street  railway  work.  The 
rails  are  held  to  gage  and  kept  from  canting  by  an  angle  iron 
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WAINRIGHT  S   PERMANENT  WAY. 


tie-rod  or  bar.  The  rails  are  supported  on  separate  lines  of 
cross  sleepers.  An  angle  iron  tie-bar  with  bolts  for  it  costs 
35  cents  according  to  Mr.  Wainwright  so  that  there  is  an 
economy  in  first  cost  as  compared  with  the  ordinary  tie  con- 
struction, where  ties  cost  70  cents  each.  The  functions  of 
the  sjjikes  are  also  changed  as  they  do  not  have  to  maintain 
the  gage  and  conseciuently  rotting  wood  can   be  useil   longer. 


ARABS  AND  THE  TROLLEY. 

A  Cairo  correspondent  writing  the  Paris  edition  of  the 
New  York  Herald,  says:  The  electric  trams,  which  are  the 
latest  acquisition  to  Cairo,  are  vastly  popular  with  all  classes. 
A  new  line  was  opened  on  .Sunday  near  the  Kasr-el-Nil 
bridge,  and  the  cars  are  crannned  daily.  At  the  outset  the  ears 
and  track  had  to  be  guarded  by  a  posse  of  Egyptian  ])oliee 
not  to  protect  the  cars,  however,  but  the  Arabs,  who  with 
characteristic  fatalism  would  Ihim-  (alriily  walked  in  froiil  of 
the  vehicles  and  been  killed  in  cln/eiis.  As  it  is,  llir  \  iriiriis 
nund)er  six  since  the  institution  of  llu-  new  niudi'  of  Iransil. 
The  Arabs  are  now  beginning  to  regard  Ihe  warning  bell  as 
:,„  ni.llcalion  Ihat  the  neighborhoo.l  ,,f  Ihe  Ira.k  is  iniluall  li  fill. 
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J.  B.  PARSONS. 


DYNAMOMETER  CAR. 


].  I?.  Parsons,  who  for  the  past  lo  vt-ars  has  hcen  so 
prominently  identified  with  street  railway  interests  in  Chi- 
ca{(0,  has  accepted  the  very  flattering  offer  of  the  Union 
Traction  Company,  of  Philadelphia,  and  already  entered 
uj)on  his  duties  as  general  manager  of  that  road.  His  work 
in  Chicago,  as  was  his  work 
in  Philadelphia  prior  to  com- 
ing here,  has  been  progres- 
sive and  constitutes  a  record 
of  which  he  niav  well  he 
proud. 

Mr.  Parsons  was  born 
May  17,  1850,  near  VVhites- 
ville,  a  small  village  in  south- 
ern Maryland.  When  about 
six  years  old  his  father,  who 
had  been  a  farmer,  removed 
to  Salisbury  where  he  em- 
barked in  mercantile  pursuits. 
After  attending  the  Salis- 
j.  B.  PARSONS.  bury  Academy  until  his  eigh- 

teenth year  Mr.  Parsons 
associated  himself  with  his  father  in  business.  He  did  not 
take  kindly  to  a  mercantile  life,  however,  and  shortly  after- 
wards began  his  railroad  career  as  assistant  to  the  railroad 
agent  at  Salisbury. 

Remaining  here  two  years,  he  ne.\t  moved  to  Philadelphia 
and  became  a  clerk  in  the  offices  of  the  Chestnut  and  Walnut 
Street  Railway  Company,  being  soon  after  made  division 
superintendent.  He  continued  with  this  company  until  18S1 
when  he  was  elected  president  of  the  Lombard  and  South 
Streets  Road.  In  1886  the  stockholders  of  this  company 
bought  a  controlling  interest  in  the  Peoples'  Passenger  Rail- 
road of  Philadelphia,  which  leased  several  other  roads,  and 
Mr.  Parsons  was  elected  to  the  presidency. 

In  1886  Mr.  Parsons  was  married  to  Miss  Katharine  F. 
Flickinger,  and  in  the  next  year  removed  to  Chicago  to 
accept  the  position  of  vice-president  and  general  manager  of 
the  West  Ch'cago  Street  Railroad.  Since  that  time  Mr. 
Parsons  has  been  identified  with  this  road  and  to  him  in  a 
great  measure  is  to  be  attributed  the  economic  success 
achieved  by'  it. 

Our  best  wishes  go  with  hun  in  his  new  work  in  his  old 
home. 


A  short  description  of  the  dynagraph  or  dynamometer 
car,  used  by  the  Chicago  City  Railway,  was  embodied  in 
the  paper  read  by  M.  K.  Bowen,  superintendent  of  the  road, 
at  the  St.  Louis  convention,  reported  in  the  Street  Rail- 
way Review,  November,  1896.  In  the  December  issue 
we  published  illustrations  from  photographs  showing  a  gen- 
eral view  of  the  car  and  of  the  recording  mechanism.  The 
line  drawings  give  the  details  of  construction.  Figures  I 
and  2  show,  respectively,  longitudinal  and  cross-sections  of 
the  car,  and  figure  3  shows  the  arrangement  of  the  record- 
ing levers  and  drum. 

The  middle  axle,  carrying  the  wheels,  M,  is  in  two  pieces, 
a  4- inch  helical  spring,  9  inches  long,  being  inserted 
between  the  inner  ends  of  the  "half-axles"  and  pressing 
them  outward  so  that  the  flanges  of  the  wheels  are  always 
tight  against  the  rails.  The  spring  is  contained  in  a  box 
made  of  two  short  pieces  of  gas  pipe,  F  and  D,  which  are 
screwed  into  blocks  with  conical  centers  fitting  into  corres- 
ponding holes  in  the  axle  ends.  The  bearings  and  guides 
for  these  half-axles  are  so  arranged  as  to  permit  of  both  ver- 
tical and  lateral  motions  at  the  wheel  ends,  and  of  lateral 
motion  onlj'  at  the  inner  or  spring  ends.  To  one  portion, 
D,  of  the  spring  box,  a  wire  cord,  A,  is  fastened  and  led 
over  a  pulley  fixed  on  the  other  portion,  F,  of  the  spring  box 
to  the  "  gage  "  recording  lever  (figure  3).  It  is  evidentthat 
any  motion  of  the  wheels,  M  and  M,  relative  to  each  other 
will  be  transmitted  to  the  gage  lever  and  recorded. 

The  car  rests  directly  on  the  bearings  of  the  two  end 
axles,  no  springs  being  used,  and  in  consequence  the  verti- 
cal movements  of  the  wheels,  M  and  M,  afford  an  accurate 
measure  of  inequalities  in  the  track.  The  movements  of 
these  wheels  are  transmitted  through  the  wire  cords,  I  and 
J,  to  the  two  "low-joint"  recording  levers  of  figure  3. 

The  difference  in  level  between  the  two  rails  is  measured 
by  noting  the  motion  of  two  wooden  blocks  which  float  in 
mercury  contained  in  the  two  cups,  G  and  H.  The  cups 
are  connected  by  a  pipe  as  shown,  so  that  the  surfaces  of 
the  mercury  in  the  two  cups  may  be  at  the  same  level.  The 
wooden  floats  are  attached  to  a  lever  supported  in  bearings 
at  K,  and  through  the  vertical  arm  and  the  rod,  B,  a  posi- 
tive motion  is  given  to  the  "  level  "  lever  whenever  any 
change  in  the  transverse  level  occurs.  Vibration  of  the 
mercury  may  be  checked  by  throttling  the  flow  at  the 
valve,   L. 
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For  recording  the  force  necessary  to  pull  the  car,  a  cali- 
brated spring,  Q,  is  placed  between  the  ends  of  the  two 
drawbars,  P,  P,  (figure  i).  A  wire  cord,  C,  is  fastened  to 
one  drawbar  and  led  over  a  pulley  fixed  on  the  other,  to  the 
"  dynamometer  "  lever,  the  deflection  of  the  calibrated  spring 
being  transmitted  and  recorded  the  same  as  is  done  with  the 
lateral  motion  of  the  middle  axle.  Either  tension  or  com- 
pression can  be  recorded  by  this  device  and  as  the  drawbars 
are  supported  in  roller  bearings,  there  is  but  little  loss  due 
to  friction.  The  car  can  be  run  in  either  direction,  the  rear 
drawbar  being  always  fastened  with  a  pin  so  that  it  consti- 
tutes the  fixed  point  of  the  dynamometer. 

With  the  exception  of  the  "  level"  lever,  which  is  opera- 
ted bj'  the  rigid  levers,  each  recording  lever  is  provided  with 
a  spring  (not  shown  in  the  cut)  which  is  strong  enough  to 
take  up  the  slack  in  the  cord  connections  and  keep  the  latter 
always  taut. 

The  records  are  made  on  a  strip  of  paper  drawn  over  a 
(h-um  by  means  of  friction  rollers.     The  speed  of  the  paper 
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is  proportional  to  the  distance  the  car  is  run,  the  rolls 
being  geared  to  one  of  the  car  axles.  Light  bicycle  chains 
running  over  sprockets  are  used  so  that  a  positive  drum 
motion  is  secured.  As  the  paper  must  always  travel  in  the 
same  direction,  the  ordinary  gear  used  for  reversing  lathes 
is  attached  to  the  drum  motion,  so  that  it  may  he  thrown 
in  when  the  direction  of  the  car  is  reversed. 

In  using  the  car  no  adjustment  is  required  except  to  set 
a  stationary  pencil  (not  shown)  so  that  it  will  record  a  con- 
tinuous zero  line  for  the  dynamometer  record.  The  motions 
of  the  other  levers  being  to  record  differences  only  require 
no  zero  lines  for  reference.  In  using  the  car  it  has  been 
drawn  by  horses,  but  for  future  work  it  is  intended  that  it 
shall  be  drawn  by  a  motor  car  equipped  with  motors  spec- 
ially wound  for  low  speeds.  The  speed  at  which  the 
best  records  are  oV)tained  is  about  four  miles  per  hour. 
In  using  the  car  with  a  view  to  determining  the  power 
lost  because  of  low  joints,  it  is  important  that  the  rails  be 
clean  as  it  has  been  found  that  a  dirty  rail  will  cause  an 
increase  in  the  drawbar  pull  of  from  50  to  75  per  cent  in 
some  cases. 

The  plaintiff  in  a  personal  injury  suit  against  the  JJclroit 
Railway  claims  that  running  two  cars  close  together  at  high 
speed  constitutes  negligence.  A  building  at  the  intersection 
of  two  streets  obstructed  the  view.  After  one  car  had  passed, 
plaintiff,  believing  a  second  car  would  not  be  following 
closelv,  drove  upon  llij  track  in  time  to  be  struck. 


NEW  GRIP  FOR  BALTIMORE. 


The  Baltimore  City  Passenger  Railway  is  equipping  its 
cable  cars  with  Earll  Automatic  Grip.  This  grip  is  used  by 
the  Metropolitan  Street  Railway  Company  of  New  York 
and  has  been  previously  described  in  the  Review.  The 
advantage  secured  by  its  use  is  the  automatic  release  at  the 
end  of  ropes  and  "  let-go's,"  which  make  it  impossible  for  a 
rope  to  be  cut  should  the  gripman  fail  to  let  go  of  the  calile. 
Previous  to  the  adoption  of  this  grip  the  system  of  gripping 
was  that  employed  by  the  Chicago  City  Railway,  an  open 
grip  car  and  a  closed  trailer.  The  order  is  now  reversed, 
the  grip-car  is  a  closed  car,  with  the  gripman  on  the  front 
l)latf(inn,  ami  an  open  trailer  (the  old  open  grip  car  con- 
\  crted  into  a  trailer).  The  old  style  of  coupling  has  been 
abandoned  and  a  solid  bar  substituted  which  obviates  lost 
motion  and  the  consequent  jerking  of  the  cars.  Both  the 
employes  and  the  patrons  of  the  road  consider  the  new 
arrangement  a  great  improvement.  The  gripmen  are  better 
protected  and  so  there  is  now  no  reason  for  opening  the  for- 
ward door,  the  passengers  are  not  subjected  to  cold  drafts 
as  formerlv . 

IMPROVED  BRAKE  HANGER. 


The  illustration  shows  an  improved  brake  hanger  support 
recently  designed  by  W.  G.  Price,  of  the  Chicago  City 
Railway  Company,  to  prevent  the  brake  shoes  "  chatter- 
ing "  when  nearing  the  end  of  a  stop.  The  plate  with  a 
lug  cast  on,  now  used  for  attaching  the  brake  hanger  to  the 
truck  is  replaced  by  the  casting  shown,  which  is  made  of 
malleable  iron.  It  is  of  the  same  general  dimensions  as  the 
old  support  so  that  no  change  in  the  hanger  itself  is  made 
necessary.  For  the  lug  is  substituted  a  box  which  contains 
two  rubber  cushions.  A,  i,^  inch  thick,  and  two  cast  iron 
plates,  B.  The  bolt  forming  the  upper  part  of  the  brake 
hanger  is  driven  in  between  the  plates,  B,  which  serve   as  a 


BRAKE   HANGER   SUPI'ORT. 

bearing,  compressing  the  rubber  cushions  a  trille.  Any 
wear  of  plates  or  bolt  may  be  easily  taken  up  by  driving  a 
wedge  under  the  lower  cushion.  The  rubber  being  soft  will 
not  vibrate  in  the  same  period  as  the  brake  shoe  and  hence 
tends  to  destroy  the  vibrations  of  the  latter  and  prevent 
"chattering."  These  hanger  supports  have  been  applied  to 
one  car,  with  the  result  that  all  "  chattering "  has  been 
stopped,  and  should  a  further  trial  prove  them  to  be  satisfac- 
tory, all  cars  operated  by  the  company  will  be  so  ecpiipijcd. 


The  management  of  the  lielle  City  Si 
l<:i<iMc,  Wis.,  will  issue  im  iiuire  i'iiin|>lirn 
iiRiiiliers  of   llie  lity  coiiik  il  or  iu'\vs|)m])it  11 
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A  NOVEL  TROLLEY  CROSS-OVER. 


An  illustration  of  the  truth  of  the  adage,  "  necessity  is  the 
mother  of  invention,"  is  furnished  in  the  ingenious  method 
by  means  of  which  the  engineers  of  the  Hingham  Street 
Railway,  of  Hingham,  Mass.,  overcame  an  obstacle  this 
summer,  in  the  form  of  the  trolley  wire  of  the  all-powerful 
New  York,  New  Haven  &  Hartford  Railroad.  The  Nan- 
tasket  Beach  branch  of  the  latter  road  is,  as  is  well  known, 
equipped  with  a  trolley  and  current  is  by  this  means  fur- 
nished at  a  high  voltage  to  large  motor  cars.  The  rival 
street  railway  and  trolley  railroad  intersect  at  three  points  of 
their  lines.  The  railroad,  using  as  an  argument  the  differ- 
ence in  potential  between  the  two  trolley  wires,  entered  into 
litigation  which  resulted  in  a  decree  of  the  court  prohibiting 
the  installation  of  any  form  of  the  many  safe  and  admirable 
patent  trolley  crossovers  commonly  used  at  the  intersection 
of  street  railways.  As  a  result  the  engineers  and  construc- 
tors of  the  Hingham  Street  Railway,  Pepper  &  Register,  of 
Philadephia,  installed  at  Hull,  Mass.,  the  device  illustrated. 
Similar  constructions  are  used  at  the  other  points  of  inter- 
section. 

Two  heavy  poles  are  erected  along  the  street  railway,  one 
on  either  side  of  the  railroad,  and  as  close  to  the  tracks  as  is 
allowable.  To  these  poles,  at  a  distance  of  i8  feet  above 
the  road  grade  are  bolted  trussed  iron  brackets,  which  extend 
to  the  center  line  of  the  railway  track  and  receive  the  ends 
of  the  trolley  wire.  This  leaves  unobstructed  the  space 
above  the  railroad  tracks. 

To  the  end  of  the  short  bracket,  5  feet  7  inches  long,  is 
pivoted  a  light  "  gate,"  swinging  in  a  horizontal  plane  1 2 
inches  below  the  railroad  trolley  wires,  which  makes  the 
trolley  wire  connection  for  the  street  railwaj'.  The  top 
member  of  this  gate  is  a  2 1/^ -inch  angle  and  the  bottom  mem- 
ber is  a  ii^-inch  T  which,  when  the  gate  is  closed,  receives 
the  trolley  wheel.  The  gate  is  braced  diagonally  by  two 
J^-inch  cables  which  are  fastened  at  the  outer  end,  run 
through  holes  in  the  vertical  struts  and  secured  at  the  butt 
to  eye-bolts.  The  gate  swings  about  a  [^-inch  shaft,  sup- 
ported in  roller  bearings,  having  on  its  upper  end  an  8-inch 
drum.  A  continuous  cable  passes  around  this  drum  and  runs 
back  to  the  pole,  where  it  is  led  over  sheaves  (not  shown  in 
the  illustration)  and  down  the  pole  to  a  second  drum,  fast- 
ened to  the  pole  near  the  ground. 

Upon  the  arrival  of  a  street  car  at  the  crossing  the  con- 
ductor attaches  a  crank  to  the  lower  drum  shaft  and  swings 


DETAIL   OF   GATE. 

the  gate  into  position.  When  the  car  has  passed,  the  gate 
is  swung  back  into  its  place  parallel  to  the  railroad  tracks  by 
means  of  a  weight  or  counter  poise  attached  to  one  of  the 
vertical  portions  of  the  operating  cable. 

Although  a  makeshift,  and  a  very  expensive  one  at  that, 
the  device  is  successful  as  far  as  such  a  roundabout  method 
can  be.  In  every  way  inferior  in  convenience,  durability 
and  safety  to  the  many  patent  trolley  crossovers  on  the  mar- 
ket, the  swinging  trolley  gate  is  nevertheless. a  very  ingen- 
ious solution  of  a  problem  developed  by  the  unfortunate  cir- 
cumstances attending  the  case. 


TROLLEY  ROAD  MUST  SHIFT  ITS  TRACKS. 


In  the  superior  court  at  Hartford,  Conn.,  Judge  Wheeler, 
on  December  1 1,  refused  to  dissolve  the  injunction  restrain- 
ing the  Enfield  &  Longmeadow  Electric  Railroad  Com- 
pany from  laying  its  tracks  from  Warehouse  Point  to  the 
Massachusetts  line,  through  the  town  of  Enfield.  Permis- 
sion had  been  given  to  lay  the  tracks  and  afterwards  a  radi- 
cal change  in  the  location  was  made  by  the  contractor  and 
ratified  by  the  company.  The  selectmen  alleged  that  no 
permission  had  been  given  to  make  the  changes,  while  the 
engineer  and  others  of  the  company  maintained  that  such 
permission  had  been  received.  The  court  held  that  the 
evidence  was  in  favor  of  the  selectmen  and  the  company 
will  be  compelled  to  move  its  track  and  reduce  the  number 
of  highway  crossings  from  four  to  two. 


TROLLEY   CROSS-OVER    AT   HULL,    MASS. 
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Constrtiction  of  Elevated  Railroad — Injunction  by  Abutting 
Owner   Where  Ordinance  is  Invalid. 

The  erection  upon  a  public  street  of  an  elevated  railroad  imposes 
no  additional  servitude  where  an  additional  use  of  a  street  has  been 
srranted  by  the  city  authorities  to  build  and  operate  a  street  railroad 
an  injunction  will  not  be  granted  to  restrain  the  construction  or  oper- 
ation of  the  road  at  the  suit  of  an  abutting  property  owner  until  the 
resulting  damages  to  his  property  are  ascertained  and  paid,  but  his 
remedy  is  by  action  at  law  for  such  damages. 

The  proposition  that  a  railroad  unlawfully  in  a  street  is  a  public 
nuisance  and  liable  as  such  to  be  abated  at  any  time,  and  therefore  a 
recovery  for  damages  can  only  be  had  to  the  time  of  bringing  the 
action  is  untenable;  the  injury  would  be  a  continuing  and  permanent 
one,  and  therefore  a  single  recovery  can  be  had  for  the  whole  dam- 
ages, present  and  future.  The  abutting  property  owner  having  a 
complete  remedy  at  law,  courts  of  equity  will  not,  upon  his  allegation 
that  the  ordinance  authorizing  the  construction  is  illegal,  enjoin  the 
defendant  from  proceeding  until  the  question  of  illegality  can  be  liti- 
gated and  determined,  but  will  remit  him  to  his  action  at  law. 

In  delivering  the  opinion  of  the  Court,  Justice  Wilken  said  : 

We  held  in  Chicago,  Burlington  &  Quincy  Railroad  Com- 
pany V.  Street  Railroad  Company,  156  111.  255,  that  a  street 
railway  operated  by  electricity,  with  trolley  posts  on  the 
streets,  was  not  a  new  servitude  of  the  street,  and  that  the  poles 
were  not  unwarranted  obstructions  in  the  same,  as  are  tele- 
graph and  telephone  poles,  "because  such  erections  aid  and 
facilitate  the  use  of  the  public  street  for  tlie  purposes  of 
travel  and  transportation." 

The  same  is  true  of  the  pillars  used  in  constructing  ele- 
vated roads.  In  view  of  the  known  fact  that  such  elevated 
lines  in  large  cities  greatly  accommodate  the  public  by 
increasing  the  facility  and  safety  of  transit,  it  can  scarcely  be 
seriously  contended  that  permitting  them  to  be  constructed 
and  operated  is  to  subject  the  streets  to  a  new  servitude  or 
unlawful  one.  The  right  of  a  city  to  permit  them  is  clearly 
recognized  by  the  act  of  July  1,  1883,  entitled,  "An  act  in 
regard  to  the  use  of  streets  and  alleys  in  incorporated  cities 
and  villages  by  elevated  railroads  and  elevated  ways  and  con- 
veyors." (C.  114.  Sections  201,  202,  203.  S.  C.  vol.  2, 
.879.) 

This  Court  has  frequently  held  that  where  an  additional 
use  of  a  street  has  been  granted  by  the  city  to  build  and 
operate  a  street  railroad,  an  injunction  will  not  be  granted  to 
restrain  the  construction  or  operation  of  the  rnnd  at  the  suit 
of  an  abutting  property  owner  (Moses  v.  K.  K.  Co.,  21 
111.  515;  Murphy  v.  the  City  of  Chicago,  29  111.  279),  and 
that  since  the  constitution  of  1870  such  owner  cannot  main- 
tain a  bill  to  enjoin  the  same  until  the  resulting  damages  to 
his  property  are  ascertained  and  paid,  but  that  this  remedy 
is  by  action  at  law  for  such  damages.  (.Stetson  v.  R.  R. 
Co.,  75  111.  74;  Patterson  v.  C.  D.  &  V.  Ry.  Co.,  id.,  588  ; 
R.  R.  Co.  v.  McGinms,  79  111.  269;  Schertz  v.  K.  K.  Co., 
84  111.,  135;   Penn  Ins.  Co.  v.  Ileiss,  141  111.,  35.) 

The  same  doctrine  is  recognized  in  Corcoran  v.  C.  M.  I'v; 
.\.  K.  R.  Co.,et  al.,  149  111.,  291  ;  White  v.  Klevaled  Railroad 
Company,  154  111.,  620.  We  said  in  Chicago,  Uurlington 
&  Quincy  Railroad  Company  v.  .Street  K.  K.  Co.,  156  111., 
supra,  "  where  the  fee  of  the  street  is  in  the  city  such  dam- 
ages as  the  owner  may  suffer  from  the  laying  of  a  railroad 
track  in  the  street  are  merely  conse<|uential,  so  far  at  least 
as  they  affect  the   property  abutting   on    the   street.      In   sucli 


ca^e,  as  tliere  is  no  physical  taking  of  the  land,  injunction 
will  not  lie  to  enjoin  the  taking,  the  remedy  being  an  action 
at  law  for  damages. 

But  it  is  insisted  on  behalf  of  complainant  that  on  the 
facts  set  up  in  his  bill,  the  ordinance  must  be  treated  as 
passed  without  the  required  consent  of  abutting  owners,  and 
therefore  illegal  and  void,  which  being  true  the  defendants 
should  be  held  as  proceeding  with  the  work  without  any 
authority  of  law  whatever,  whereas  in  the  cases  referred  to 
lawful  consent  of  the  city  was  shown. 

The  real  ground  upon  which  relief  by  injunction  is  denied 
in  such  cases  is  that  the  use  of  the  street  being  within  the 
purposes  for  which  it  is  laid  out,  and  therefore  a  proper  use, 
the  right  to  occupy  is  properly  a  cjuestion  between  the  defen- 
dant and  the  municipality  having  the  control  of  its  streets 
and  charged  with  the  duty  of  keeping  them  free  from  unlaw- 
ful obstructions,  or  between  the  defendant  and  the  public 
generally,  the  individual  being  left  to  his  action  for  damages 
for  any  injury  resulting  to  his  property.  He  has  no  stand- 
ing in  equity  on  account  of  public  injury,  or  for  the  purpose 
of  inflicting  punishment  upon  the  defendants  for  its  wrongful 
acts.  lie  can  only  invoke  that  jurisdiction  in  order  to  pro- 
tect his  property  from  threatened  injur)'. 

His  injury  is  a  depreciation  of  the  property  which  is  capa- 
ble of  being  estimated  in  money,  and  recoverable  in  an 
action  at  law,  therefore,  a  court  of  ecpiity  will  not  interfere 
by  injunction. 

As  stated  by  Chief  Justice  Fuller  in  Osborne  v.  Missouri 
Pacific  Railway  Company,  147  U.  S.  248.  "  But  where  there 
is  no  direct  taking  of  the  estate  itself,  in  whole  or  in  part,  and 
the  injury  complained  of  is  the  infliction  of  damage  in  res- 
pect to  the  complete  enjoyment  thereof,  a  court  of  equity 
must  be  satisfied  that  the  threatened  damage  is  substantial 
and  the  remedy  at  law  in  fact  inadequate  before  restraint 
will  be  laid  upon  the  progress  of  a  public  work,  and  if  tlie 
case  made  discloses  only  a  legal  right  to  recover  damages 
rather  than  to  demand  compensation  the  court  will  decline 
to  interfere."  To  the  same  effect  is  the  language  used  in  the 
opinion  of  Justice  Brewer  in  re  Debs,  petitioner,  158  U.S.,  591. 
In  Morris  &  Essex  Railroad  v.  Pruden,  20  N.  J.  Equity  530. 
cited  in  the  Debs  case,  it  is  said  :  "  Mere  diminution  of  the 
value  of  the  property  of  the  party  complaining  by  the  nuisaiue, 
without  irreparable  mischief,  will  not  furnish  any  foundulion 
for  equitable  relief."  Zabriskie  v.  the  Jersey  City  tV  Bergen 
R.  R.  Co.,  2   Beas.  314. 

It  must  not  be  overlooked  that  the  defendants  are  engaged 
in  a  public  work,  by  the  completion  of  which  the  public 
interest  will  be  greatly  advanced.  The  injunction  by  wiiicli 
the  progress  of  the  work  is  arrested,  must  not  only  cause 
great  injury  to  the  defendant,  but  also  is  the  occasion  of  great 
inconvenience  to  the  public.  "  And  again,  the  defeiidanls 
will  not  occupy  with  the  proposed  track  any  of  the  complain- 
ant's lands.  I'lir  the  contingent  ami  consequental  damages 
he  may  suffer  from  any  unlawful  interference  with  his  enjoy- 
ment of  his  properly,  he  has  iiis  remedy  1)\  aclioii  al  law 
whenever  and  as  often  as  loss  or  damage  ensues;  aiul  if  the 
usi-  of  a  railroad  in  fi'oiil  of  his  premises  bc'conies  a  nuisance 
or  the  aggression  jjroves  to  he  a  |)irinaniiil  injury,  willioiit 
an  uilecpiate  reined)   at  law,  then    the  court  will  be  i<iinpeleiil 
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to  administer  cquitalilc  relief  liy  injunelidii  to  pre\eiit  its 
continuance  as  for  its  removal.  But  a  strong  case  must  be 
presented  and  the  impending  danger  must  be  imminent  to 
justify  the  issuing  of  an  injunction  as  a  precautionary  and 
preventive  remedy,"  citing  Drake  v.  the  Hudson  River  R.  R., 
7  Bar.,  (N.  Y.)  508. 

The  principle  is,  that  the  abutting  property  owners  having 
a  complete  remedy  at  law,  courts  of  equity  will  not,  upon 
his  allegation  that  the  ordinance  authorizing  the  construction 
is  illegal,  enjoin  the  defendant  from  proceeding  until  the 
question  of  illegality  can  be  litigated  and  determined ;  but 
but  remit  him  to  his  action  at  law,  and  this,  it  seems  to  us,  is 
a  just  and  reasonable  rule,  the  enforcement  of  which  will 
protect  the  rights  of  all  parties  interested.  To  hold  other- 
wise would  be  to  render  impracticable  the  building  and  ope- 
ration of  street  car  lines  under  our  statute.  While  such 
improvements  are  owned  and  operated  by  private  individuals 
or  corporations,  the  use  of  the  streets  is  public,  and  not  pri- 
vate, and  upon  that  theory  alone  they  are  permitted  to  be 
constructed  in  the  streets,  and  it  will  not  be  denied  that  in 
large  and  populous  communities  they  are  of  great  public  util- 
ity, if  not  a  public  necessity. 

While,  therefore,  the  private  owner  is  entitled  to  have  all 
his  property  rights  fully  protected,  that  right  should  be 
accorded  him,  if  possible,  by  a  remedy,  which  will  not  unneces- 
sarily injure  others  and  render  impossible  the  construction 
and  operation  of  necessary  facilities  for  public  travel. 

A  moment's  reflection  will,  we  think,  convince  anyone 
that  if  every  abutting  owner  not  consenting,  may  enjoin 
street  railway  companies  from  building  their  lines  in  streets 
upon  the  ground  that  the  consent  of  the  city  has  not  been 
legally  obtained,  because  of  facts  alleged  which  do  not 
appear  upon  the  face  of  the  proceedings,  the  building  and 
operation  of  all  such  lines  will  become  practically  impossible. 

In  a  case  like  this  the  work  would  necessarily  be  stopped 
until  titles  to  abutting  property  could  be  adjudicated  and  set- 
tled, the  powers  of  agents,  etc.,  determined  and  the  motives 
which  may  have  prompted  owners  to  give  their  consent 
inquired  into. 

After  this  has  been  done,  which  in  the  ordinary  course  of 
litigation  would  require  many  months  or  even  years  of  time, 
if  the  facts  should  be  found  in  favor  of  the  validity  of  the 
ordinance,  the  work  may  proceed  as  to  the  complainant,  he 
still,  being  entitled  to  his  action  for  damages.  The  decision, 
however,  would  settle  the  validity  of  the  ordinance  between 
him  and  the  defendant  and  no  one  else.  Any  number  of 
other  owners  may  in  succession  procure  injunctions  on  the 
same  or  similar  grounds  and  prosecute  them  to  a  like  final 
determination. 

Manifestly,  neither  persons  nor  corporations  would  hazard 
capital  in  an  enterprise  subject  to  such  uncertainty  and  delay. 
There  is  a  certain  adequate  and  complete  remedy  at  the  suit 
of  the  public  whenever  there  is  a  threatened,  or  actual  unlaw- 
ful obstruction  of  streets  and  highways,  and,  as  we  think,  an 
equally  certain  adequate  and  exclusive  remedy  to  the  abutting 
owner  for  all  his  damage  present  and  prospective. 

The  contention  that  he  cannot  have  such  remedy  by  a 
single  action  we  deem  untenable.  It  is  not  denied  that  the 
damages  which  he  would  be  entitled  to  recover  are  the  same 
in  kind  as  if  the  building  of  the  road  was  lawful.  But  it  is 
said  that  being  in  the  street  unlawfully  the  obstruction  is  a 
public  nuisance,  subject  to  be  abated  and  removed  at  any 
time,  and  therefore  the   recovery  could    only  be  had  for  dam- 


ages to  the  time  of  liringing  the  suit.  This  position  is  based 
upon  the  proposition  that  a  railroad  unlawfully  in  a  street  is 
a  public  nuisance  and  liable  as  such  to  be  abated  at  any  time 
and  therefore  a  recovery  for  damages  can  only  be  had  to  the 
time  of  bringing  the  action,  and  hence  a  multiplicity  of  suits 
will  become  necessary  to  give  the  complainants  a  complete 
remedy.  The  position  is  untenable.  The  injury  would  be  a 
continuing  and  permanent  one,  and  therefore  a  single  recov- 
ery can  be  had  for  the  whole  damages,  present  and  future. 
C.  &  E.  I.  R.  R.  Co.  V.  Loeb,  118  111.  204,  and  authorities 
cited.      Gault  v.  C.  &  N.  W.  Ry.  Co.,  157  111.  125. 

(  Supreme  Court  of  Illinois.  John  W.  Doane  v.  Lake 
Street  Elevated  Company,  I  Chicago  Law  Journal  Weekly 
615.) 

[Note  in  the  case  of  General  Electric  Railway  Co.  v.  Chicago  City- 
Railway  Co.,  I  Chicago  Law  Journal  Weekly  451;  6  Street  Railway 
Review  535,  it  was  held  that  a  court  of  equity  will  not  interfere  to 
prevent  the  construction  in  the  streets  of  a  city  of  a  public  railroad  to 
be  used  equally  for  the  benefit  of  all  the  public,  but  will  remit  the 
parties  to  a  court  of  law,  and  such  relief  as  that  tribunal  affords. 

The  foregoing  cases  therefore,  overrule  the  contrary  opinion  in 
Leiter  v.  Union  Consolidated  Elevated  Railway  Co.,  i  Chicago  Law 
Journal  Weekly  262;  6  Street  Railway  Review  404.--ED.] 

Injury  at  Street  Crossing — Failure  of  Car  to  Stop  When 
Passing  Standing  Car — Duty  to  Look  and  Listen —  Care 
Required  of  Child. 

1.  A  street  railway  company  propelling  its  cars  by  elec- 
tricity along  the  public  streets  of  a  city  owes  a  duty  to  the 
public  which  requires  it  to  so  regulate  the  movements  of  its 
cars  at  the  intersection  of  such  streets,  when  receiving  or 
discharging  passengers  from  a  standing  car,  as  not  to  unnec- 
essarily expose  pedestrians  to  the  danger  of  collision  with 
a  passing  car  on  the  opposite  track. 

2.  While  a  car  of  such  a  company  was  stopping  at  a 
street  crossing  to  receive  and  discharge  passengers,  a  boy  of 
the  age  of  seven  years  and  eight  months,  who  was  walking 
across  the  street  from  behind  the  standing  car  was  struck 
and  killed  b\'  another  of  its  cars  passing  from  the  opposite 
direction ;  the  evidence  tended  to  prove  that  the  boy's  view 
of  the  approaching  car  was  obstructed  until  he  had  passed 
the  standing  car,  that  no  bell  or  gong  was  sounding  by  the 
approaching  car,  which  was  going  at  the  rate  of  six  miles  an 
hour,  that  the  boy  did  not  look  for  an  approaching  car  before 
entering  upon  the  track,  where  he  was  struck  almost  immed- 
iately upon  stepping  upon  it,  and  carried  a  distance  of  thirty 
or  forty  feet  before  the  car  could  be  stopped,  upon  the  trial 
of  an  action  for  damages  against  the  company  for  negligently 
causing  the  death,  the  trial  judge  refused  motions  to  non- 
suit and  to  direct  a  verdict  on  the  alleged  grounds  that  there 
was  no  proof  of  negligence  on  the  part  of  the  company,  and 
that  contributory  negligence  was  established  on  the  part  of 
the  plaintiff's  intestate,  and  ruled  that  the  questions  of  negli- 
gence and  contributory  negligence  were  for  the  jury  ;  held, 
that  the  judge  committed  no  error  in  so  ruling. 

3.  It  was  also  held  to  be  no  error  in  the  judge  to  refuse 
to  charge  that  it  was  not  the  duty  of  the  moving  car  to  stop 
before  passing  the  standing  car,  the  judge  having  already 
charged  the  jury  that  it  was  for  them  to  say  under  all  the 
circumstances  whether  it  was  negligence  upon  the  part  of 
the  motorman  to  run  past  that  standing  car  at  that  time  and 
place  or  not. 

4.  The  rule  requiring  one  to  look  and  listen  before  cross- 
ing a  steam  railway,  in  order  to  be  in  the  exercise  of  due 
care,  does  not  apply    with    equal    force   to   one   crossing    the 
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track  o£  a  street  railway  in  a  city  street  where  the  company 
and  the  public  stand  on  an  equal  footing  in  the  use  of  the 
highway,  and  it  was  held  that  it  was  not  negligence  per  se  in 
the  plaintiff's  intestate  under  the  circumstances,  in  going 
upon  the  defendants'  track  without  first  looking  for  an 
approaching  car,  and  the  judge's  refusal  to  so  charge  was 
was  sustained,  he  haying  fairly  submitted  the  question  of 
contributory  negligence  as  a  matter  of  fact  for  the  jury  to 
determine  upon  the  facts  in  eyidcncc. 

c.  When  a  child  has  reached  the  age  of  discretit)n  and  is 
considered  sui  juris  as  a  matter  of  law,  the  degree  of  care 
and  caution  required  of  him  will  be  no  higher  than  such  as 
is  usually  exercised  by  persons  of  similar  age,  judgment  and 
experience,  and  whether  that  degree  of  care  and  caution  has 
been  exercised  by  the  child  in  a  giyen  case  is  generally,  if 
not  always,  a  question  for  the  jury. 

(Court  of   Errors  and  Appeals   New  Jersey,  Consolidated 
Traction    Co.    y.    Scott,    13   National   Corporation    Reporter 
'05- ) 
Injury  to  Boy   '■^Hitching"   on    Car — Forced  to  Leave  Car 

by    Conductor Struck    by     Car     Coming    in     Opposite 

Direction. 

This  was  a  suit  by  appellant  to  rjcoyer  for  personal  injury 
sustained  by  him.  At  the  conclusion  of  the  plaintiff's  case 
the  court  took  the  case  from  the  jury  by  a  peremptory 
instruction  to  find  for  the  defendant,  and  a  verdict  being  so 
returned  and  judgment  rendered  thereon,  this  appeal  is  pros- 
ecuted. The  facts  shown  are  that  the  plaintiff,  then  twelye 
or  thirteen  years  of  age,  when  returning  from  school  jumped 
upon  a  projection  from  the  rear  end  of  a  street  car,  and 
while  hanging  on,  as  he  testified,  rode  about  the  length  of 
the  car,  when  the  conductor  came  up  and  spit  at  him  and 
"made  a  punch  at  his  face,"  whereupon  he  jumped  off,  and 
at  that  instant  another  car  drawn  hj-  horses  on  a  parallel 
track,  was  approaching  from  the  opposite  direction  to  that 
in  which  the  car  upon  which  he  was  riding  was  going,  and 
as  he  jumped  off  he  staggered  and  run  upon  the  other  track, 
or  close  to  it,  and  was  struck  by  the  approaching  horses, 
knocked  down  and  most  seyerely  hurt.  It  was  an  instance 
of  what  boys  call  "  hitching,"  and  it  is  not  denied  that  appel- 
lant was  a  trespasser  when  upon  the  car. 

Appellee  insists  that  the  eyidence  in  behalf  of  appellant 
shows  that  the  injury  was  attributable  to  the  contriliutory 
negligence  of  appellant  to  such  an  extent  as  to  preclude  a 
recovery.  The  question  of  whether  there  was  contributory 
negligence  by  the  person  injured  is,  as  in  the  question  of 
whether  the  one  doing  the  injury  was  guilty  of  negligence, 
one  of  fact  for  the  jury  and  not  one  of  law  for  the  court. 

Of  course,  if  the  case  as  made  by  the  plaintiff,  sliovved 
such  a  degree  of  contributory  negligence  by  him  as  would 
require  the  court  to  set  aside  any  verdict  which  it  might  dis- 
cover, then  it  would  be  proper  to  lake  the  case  from  the  jury. 
But  a  careful  consideration  of  the  testimony  makes  it  iiuite 
clear  that  there  was  evidence  tending  to  establish  due  care 
on  the  part  of  the  plaintiff. 

A  person  in  the  presence  of  iinniinejit  danger  to  his  per- 
son is  not  required  to  act  with  all  due  care  and  caution  ihul 
need  rea.sonably  be  retpiired  of  him  under  ordinary  lin  um- 
stances,  and  it  remains  for  the  jury  to  say  whetliir  lu-  a(  led 
with  undue  rashness  in  attempting  to  escape  from  iIk'  kiinwii 
peril  that  came  in  front  of  him.  Dunbani  T.  VV.  Co.  \. 
Dandelin,  143  111.  409;  West  Cli.  St.  \i\.  Co.,  v.  McNullv, 
6)  111.  A  pp.  549. 


We  do  not  discover  in  appellee's  brief  that  any  serious 
question  is  niaile,  but  that  there  was  evidence  tending  to 
establish  negligence  on  the  part  of  appellee. 

On  the  question  of  whether,  under  the  proved  facts,  appel- 
lee was  guilty  of  negligence  we  refer  to  North  Ch.  St.  Ry. 
Co.  V.  Gasdka,  128  111.  613,  which  is  almost  precisely  in 
point. 

The  judgment  of  the  Superior  court  is  reversed. 

(  Appellate  Court  of  Illinois,  first  district,  Ilagestrom  v. 
West  Chicago  Street  Railway  Co.,  29  Chicago  Legal  News, 

BICYCLE-HOLDER  ON  STREET  CARS. 


In  order  to  accommodate  cyclists  who  wish  to  reach  the 
parks  or  ferry  landings  without  riding  their  wheels  through 
the  business  districts,  the  San  Francisco  street  car  companies 
have  beeti  experimenting  with  bicycle-holders.  The  illus- 
tration shows  the  holder  recently  tried  on  the  Mission  street 
line.      It  is  attached  to   the   back  of   the   rear   dashboard,  and 


lUCVCI.F.    HOLDER    ON    STREET   CARS. 

designed  to  carry  two  bicycles.  Two  swinging  arms  of 
wrought  iron,  each  about  a  foot  long,  are  secureil  to  the 
upper  edge  of  the  ilashboard,  about  two  feet  apart ;  from 
these  depend  leather  lined  hooks  to  receive  the  top  bars  of 
the  frames.  To  the  lower  portion  of  the  dashboard  arc 
attached  two  swing  rests,  to  which  the  wheels  arc  secured 
by  straps  across  the  rims.  A  single  fare  is  charged  for  each 
bicycle  carried. 

LORAIN  FOUNDRY  COMPANY. 

The  Lorain  r'(iiincir\  Company,  organized  within  the  last 
year,  al  Lorain,  ().,  lias  recently  completed  a  plant  which  is 
a  model  of  its  kind.  This  company  manufactures  ingot 
molds,  rolls  and  heav\  castings  up  to  75,000  pounds,  making 
a  si)ecialty  of  castings  for  rolling  mill  and  blast  furnace 
work.  The  main  building  is  divided  into  three  bays,  the 
center  one  having  a  clear  floor  space  of  10,000  square  feet 
available  for  the  molding  and  pouring  of  heavy  castings. 
This  bay  is  served  by  a  35-ton  electric  traveling  crane.  The 
siile  bays  have  each  about  half  the  lloor  area  of  the  large 
one,  one  side  being  devoted  to  light  molding  and  casting, 
the  other  containing  the  cupola,  air  furnaces  and  core  ovens. 
The  smaller  bays  are  also  provided  with  electric  cranes,  and 
every  arrangement  is  made  for  llu-  conxenient  charging  of 
the  fin-naces  and  pouring  of  tlu-  metal.  The  olll.  ers  of  the 
company  are  Max  M.  Suppes,  president  ;  I'".  A.  Sni\  the, 
vice-president;  W.  F.  Saltniarsh,  treasurer  ;  llngh  11.  Davis, 
su|H-rin1i-niU-nt. 
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By  Robt.  Kunstman. 

To  the  vistior  of  a  manufacturing  town  or  district  in  our 
country,  so  rapidly  leading  others  in  enterprise  and  industry, 
a  fine,  tall  and  well  proportioned  chimney,  rising  in  the 
midst,  or  on  the  flank  of  an  extensiye  power  house  build- 
ing, studded  with  glittering  windows,  ornamented  with 
a  symmetrical  and  imposing  entablature  and  crowned  with 
a  flat  or  moderately  rising  roof,  ^\•ill  be  an  appearance 
invariably  giving  delight  and  wonder  with  much  cause  for 
reflection. 

The  beauties  of  charming  and  classic  architecture  arc  here 
but  rarely  displayed,  but  the  fascinating  impressions  which 
the  observer  nevertheless '  receives  and  will  experience  from 
such  a  structure,  are  more  a  feeling  of  admiration  and  respect 
for  the  wonderful  industrial  achievements  which  are  marked 
b)'  these  monuments  of  our  nineteenth  century. 

Gently  escaping  white  clouds  that  may  surround  the  upper- 
most crown  of  this  modern  obelisk  make  the  whole  appear- 
ance of  the  plant  pleasingly  complete  and  characteristic,  and 
give  us  to  understand  that  at  the  bottom  of  all  is  the  precious 
black  diamond  which  gives  life  and  activity  to  hundreds  of 
cars  on  many  miles  of  track. 

But  alas  !  if  instead  of  this,  dense,  black  smoke  is,  with 
swift  and  apparent  violence,  bursting  out  of  this  elongated 
circular  volcano,  and  is  rolling  far  and  far  away  over  the 
country,  indications  then  are  at  hand  and  before  us,  that 
nature's  bountifid  gifts  and  benefits  are  evidently  not  appre- 
ciated there,  and  are  deplorably  misused. 

Here  we  discover  that  something  must  be  radically  wrong, 
repulsive  to  more  than  one  of  our  senses  and  detrimental  to 
economic  principles,  with  a  violation  of  the  laws  which 
scientific  researches  and  exertions  have  discovered  and  estab- 
lished during  recent  years  of  advancement  in  perfecting  the 
natural  forces  which  are  to  serve  mankind. 

The  one  indication  in  our  power  house  picture  is,  that 
therein  a  good  and  complete  combustion  of  the  available  fuel 
for  steam  generation  is  achieved,  while  in  the  other  all 
appearance  points  to  the  fact  that  an  imperfect  combustion,  a 
careless  and  wasteful  use  of  coal  for  the  production  of  motive 
power  for  this  plant,  are  the  order  of  the  day. 

Both  sights  demonstrate  at  a  glance  the  functions  of  the 
chimney  which  shall  be  the  oliject  of  our  consideration.  We 
will  therefore  deal  with  : 

1.  The  functions  of  the  power  house  chimney  as  a  means 
to  effect  good  and  economic  combustion. 

2.  The  use  of  the  chimney  as  a  conveyor  of  surplus  pro- 
ducts of  combustion  and  obnoxious  gases  to  the  outer  air. 

3.  The  construction  of  a  serviceable  chimney  in  brick  or 
iron. 

As   it  cannot   be  the  object  of   tliis   article   to  deal  with  the 


scientific  rules  that  underlie  the  entire  process  of  combustion 
in  all  its  different  stages  and  relations,  as  to  evolution  and 
complete  combination  of  all  the  combustible  elements  of  the 
different  kinds  of  fuel  for  the  purpose  of  producing  heat  and 
steam  in  an  entire  steam  generating  plant,  we  take  only  the 
chimney  into  consideration,  as  the  second,  an  auxiliary,  though 
highly  important  part  of  such  a  well  constructed  furnace, 
where  the  process  of  combustion  is  really  performed,  we 
will  necessarily  have  to  adopt  and  introduce  many  data  given 
by  experts  and  authorities  that  have  already  dealt  specially 
and  exhaustively  with  the  subject. 

Coal  when  thrown  into  a  fireplace  evolves  among  others 
the  two  principal  combustibles,  namely  carbon  and  hydrogen, 
which  uniting  with  the  oxygen  of  the  air  produce  heat. 
Oxygen,  therefore  is  the  indispensable  element  of  combus- 
tion, its  proper  supply  is  the  first  important  question  for 
economic  use  of  fuel  and  it  can  only  be  the  oxygen  of  the  air 
that  surrounds  us,  which  has  to  supply  our  wants  for  this 
yet  somewhat  complicated  chemical  problem. 

In  addition  to  oxygen,  our  surrounding  atmospheric  air 
contains  also  nitrogen,  in  the  proportion  of  I  pomid  of 
oxygen  to  31/^  pounds  of  nitrogen,  or,  by  volume,  i  cubic 
foot  of  oxygen  to  4  cubic  feet  of  nitrogen,  the  latter  being  a 
neutral  gas,  so  far  as  combustion  is  concerned,  and  is  simply 
present  as  a  diluent,  for  every  cubic  foot  of  oxygen  required 
in  combustion,  five  cubic  feet  of  air  must  therefore  be  sup- 
plied. 

We  know  that  160  cubic  feet  of  air  and  weighing  about  13 
pounds,  are  necessary  for  the  combustion  of  i  pound  of  coal, 
though  bituminous  coal  demands  more  air  in  proportion, 
according  to  the  excess  in  volatile  constituents,  than  anthra- 
cite ;  but  it  is  necessary  to  admit  a  greater  quantity  of  air 
than  is  chemically  consumed,  so  that  each  particle  of  gaseous 
combustible  matter  should  have  its  due  equivalent  of  oxygen, 
and  therefore  close  on  300  cubic  feet  or  24  pounds  of  air 
will  be  required  to  provide  for  the  consumption  of  one  pound 
of  coal. 

This  means  that  we  have  to  supply  or  draw  a  sm-plus  of 
air  through  the  furnace,  which  costs  us  about  10  per  cent  of 
the  calorific  value  of  every  pound  of  coal. 

The  drawing  in  of  this  air  and  forcing  it  through  the  fm-- 
nace  is  one  of  the  principal  functions  of  the  chimney  ;  the 
expression  "draft"  means  the  movement  of  a  column  of  the 
outer  and  heavier  (because  colder)  air,  at  say  62  degrees  F., 
to  the  place  where  the  lighter  and  heated  gases  emanating 
from  the  furnace  leave  for  the  chimney  at  a  temperature  of 
say  500  degrees  F.  The  temperature  of  the  products  of 
combustion  at  the  moment  of  their  formation  and  after  their 
ser\'ice  of  generating  steam,  naturally  varies  with  the  cjuan- 
titv  of  air  in  dilution  and  with  their  more  or  less  perfect 
utilization  under  the  steam  boiler. 
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The  movement  of  Jraft  is  generally  measured  in  inches  of 
water  pressure.  Let  a  cubic  foot  of  water  at  62  degrees  F. 
weigh  62.32  pounds,  or  in  other  words  a  column  of  water  I2 
inches  high  is  exerting  a  pressure  per  square  foot  at  its  base 
of  62.32  pounds.  One  inch  of  water  consequently  means  a 
pressure  of  5.193  pounds  on  one  st[uare  foot  or  0.577  ounces 
on  one  square  inch. 

When  one  ciihic  foot  of  outer  atmospheric  air  at  a  tem- 
perature of  62  degrees  F.  and  weighing  0.075  p('i"nls  dis- 
places hot  gasses  at  500  degrees  F.  of  0.04  pounds  weiglit 
per  cubic  foot,  a  difference  exists  here  of  0.035  pomi'l^i 
which  represents  the  upwards  rising  force  or  "  draft "  at  tlie 
bottom  of  the  chimney  where  the  connection  with  the  fur- 
nace is  made.  Let,  for  instance,  the  chimney  be  1 50  feet 
high.  We  then  get  for  every  square  foot  of  its  cross  section 
a  draft  pressure  of  5.25  pounds  or  0.81  inches  expressed  in 
water  pressure. 

The  rising  of  a  balloon  tilled  with  heated  air  is  probably 
the  simplest  verification  of  this  indisputable  fact  that  heated 
air  exerts  a  measureable  force  of  rising  beyond  the  cooler 
atmospheric  air. 

This  result  in  our  cliimnev,  however,  is  not  entireh  true, 
and  requires  correction  and  modification  on  account  of  the 
gases  within  the  chimney  not  being  of  the  same  specific 
gravity  as  the  atmospheric  air.  The  gases  after  leaving  the 
furnace  (still  with  the  presumption  that  complete  combustion 
took  place )  are  a  mixture  of  gaseous  steam,  nitrogen  and 
carbonic  acid  gas,  all  of  different  specific  gravity,  and  instead 
of  dealing  with  gases  of  500  degrees  F.  of  0.04  pounds 
weight  per  cubic  foot,  we  have  different  weights  in  our  c<ini- 
ponent  parts  which  will  naturally  cause  variation  in  draft  in 
a  chimney  of  certain  height,  and  supposing  even  that  the 
temperatures  are  the  same,  the  variation  in  the  amounts  of 
constituents  of  different  coals  will  likewise  influence  the 
draft  of  the  chimnex . 

To  what  extent  the  effect  of  different  constituents  of  var- 
ious kinds  of  coal  exists  may  be  seen  when  we  quote  from 
relialile  investigations  the  analyses  of  two  very  different 
kinds  of  coal. 


Fixed  carbon 86.75 

Volatile  matter 

Ash 

.Moisture 


For  ifX)  poun<ls  coal  burnt,  the  amount  of  air  reiiuired  for 
complete  combustion  is  respectively  as  follows:  1374  and 
1443  and  the  weight  per  cubic  foot  of  chimney  gases  at  500 
degrees  F.  would  be  for  the  one  0.0437  and  0.0416  for  the 
other. 

From  this  difference  in  weights  of  gases  of  conihusllon, 
rlifferent  draft  power  of  a  chimney  of  say  100  feet  high  is  the 
result  even  when  the  temperature  of  the  gases  and  that  of 
the  atmospheric  air  is  the  same,  hut  as  the  latter  also  di])en(ls 
upon  the  sea.son,  with  prevailing  ccild  or  wann  weather 
ranging  from  an  average  of  say  o  degrees  I",  to  102 
degrees  F.  the  effect  on  the  draft  of  ihimney  must  als(j 
in  this  respect  be  taken  into  consideration  .iiid  we  learn 
that  it  is  not  infrequently  to  the  amount  of  50  per  cc  iit  or 
even  more. 

For  instance,  with  gases  of  comhuslion  of  the  respeitJM- 
weights  per  cul)ic  fool  as  previously  stated,  we  (|Uotc  the 
interesting  results  from  "Helios,"  publislied  l>yllu-  Heine 
.Safety  Uoiler  Company. 


FOK    ANTHRACITE    CflAL. 


Draft  povv 


Antliracite 

Average  Soft  Bitu- 

Coal. 

minous  Coal. 

86.75 

45.50 

6.20 

37-25 

5-25 

10.75 

1.80 

6.50 

Weight  of  I   cubic  foot  air  at. .. .     o  degrees  F 0.086 0.822 

Weight  of  I  cubic  foot  air  at 62  degrees  F 0.076 0.624 

Weight  of  I  cubic  foot  air  at 102  degeees  F 0.070 0.520 

FOR   AVERAGE   SOFT,  BITU.MINOUS,  COAL. 

Draft  power 
in  indies. 

Weight  of  1   cubic  foot  air  at o  degrees  F 0.086 0.863 

Weight  of   I  cubic  foot  air  at 62  degrees  F 0.076 0.664 

Weight  of  I   cubic  foot  air  at 102  degrees  F 0,070 0.560 

More   draft   is   reciuired   for   anthracite   than   for   soft   coal. 

The  supply  of  the  correct  quantity  of  air  is  in  practice  a 
matter  of  considerable  importance.  Insufficiency  of  air  results 
in  an  imperfect  combustion  and  causes  waste  and  loss  of  the 
volatile  portion  of  the  fuel,  more  carbonic  oxide  is  then  pro- 
duced and  only  8  parts  of  oxygen  instead  of  16  parts  have 
united  with  six  parts  of  carbon  and  too  much  carbon  is  pass- 
ing off  in  a  fine,  unconsumed,  state.  By  the  color  of  the 
escaping  smoke  no  doubt  is  left  to  the  observer  of  the  pre- 
sence of  plenty  of  matter  that  is  still  combustible,  products 
of  an  incomplete  combustion. 

On  the  other  hand  in  cases  of  two  much  surplus  air  having 
been  admitted,  the  heat  of  the  furnace  is  not  only  reduced  but 
inactive  quantities  of  air  and  a  greater  volume  of  gases  are 
carried  through  the  chimney.  The  efficiency  of  the  chimney 
is  thereby  diminished  through  the  reduced  difference  between 
the  chimney  temperature  and  the  outside  air ;  this  may  reach 
a  condition  when  it  will  take  too  much  fuel  to  heat  the  sur- 
plus air  to  the  right  temperature  of  the  furnace  and  chimney 
gases;   and  great  loss  is  also  here  to  be  expected. 

To  olitain  the  results  of  the  velocity  of  the  movement  of 
gases  per  second  within  the  chinine\-,  various  formulas  are 
applied.  .Ml  will  more  or  less  depend  upon  the  difference  of 
the  height  and  weight  of  an  enclosed  column  of  the  hot 
chiniiiev  gases  and  the  weight  of  the  outside  air,  its  tempera- 
ture and  entrance  velocity  at  the  grate. 

The  former,  as  we  have  shown,  can  he  expressed  in  inches 
of  water,  with  a  factor  that  varies  according  to  the  constitu- 
ents and  compositions  of  the  gases  from  various  coals. 

In  practice  it  will  be  found  that  much  depends  upon  the 
construction  of  the  boiler  and  flues,  and  upon  the  careful 
method  of  firing,  or  whether  the  lied  of  fuel  in  keiit  regular, 
as  much  draft  will  be  expended  in  o\  i-rconiiiig  the  friction 
and  impediment  to  the  velocity  of  entering  air  under  the 
grate.  This  velocity  should  not  fall  below  10  to  20  feet  per 
second,  nor  should  the  \  elocity  of  escaping  chimney  gases 
he  less  than  9  to  25  feet  per  second,  so  that  with  allowing  for 
chimnev  friction  we  will  have  a  draft  power  of  from  0.4  to 
0.6  inches   water. 

With  the  increase  of  the  temperature  of  the  chimney 
gases,  say  up  to  800  degrees  or  yoo  degrees,  whicli  means  an 
accelerated  process  of  firing,  and  consuming  lunrv  coal  with 
a  (|uieker  and  hotter  escape  of  gases,  the  \i-loiity  of  draft 
can  he  iiureaseil,  hut  this  wciuld  certainly  he  done  at  nun  h 
greati-r   cost. 

It  is  quite  prohahle  that  while  a  ihimney  of  mo  fc-et,  with 
5<x)  degrees  chimney  gases  re(|iilrc(i  for  tin-  fidl  work  of 
drawing  in  the  air  and  expelling  it,  12  to  15  percent  of  fuel 
was  consmned,  whereas  at  900  degrees  it  recpiired  25  per 
rent,  with  a  loss  or  waste  of  to  per  cent.  In  such  a  case  thi' 
remedy  is  to  lengthen  the  chimney,  as  it  was  not  high  r-nongli 
for  the  work  expected  from  it. 

How  far,  with  the  height  of  chimney  as  a  constant,  Inil 
with  changes  in  temperature  of  chimney  gases,  a  deviation  in 
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thf    capacit\'    takes   place,    is  shown   in    the  followiufj    eoiii- 
parison  ; 

Temperature  of  chimney  gases  at 500°  F.  at  900°  F. 

Showing  a  draft  pressure  in  inches 0.67  0.91 

Percentage  of  fuel  to  secure  this  draft. . .  135^  25^ 

At  500°  F.  for  same  draft  the  height 100  ft.        140ft. 

The  exact  relation  between  area  and  height  of  a  power 
house  chimnev  arc  still  a  matter  of  much  speculation,  and  the 
difficulties  which  exist  to  determine  the  one  as  well  as  the 
other  from  formulas,  will  yet  remain  on  account  of  the 
absence  of  more  exhaustive  tests  on  the  amount  of  the 
friction  of  air  passing  through  grate  and  fuel  bed,  through 
boilers  and  flues,  and  on  account  of  the  different  kinds  and 
qualities  of  coal  and  the  uncertain  and  irregular  methods  of 
firing. 

Modern  conditions  have  altered  in  recent  years,  the  con- 
stants on  which  the  results  of  such  formulas  have  been 
depending  ;  50  per  cent  air  space  of  grates  has  replaced  that 
of  20  per  cent  to  30  per  cent,  a  consumption  of  10  pounds 
coal  per  hour  per  square  foot  is  superseded  liv  one  of  20  to 
40  pounds  of  coal. 

Local  circumstances  and  surrounding  conditions  will,  in 
nearly  all  cases,  to  a  great  extent,  determine  the  height  of 
of  the  chimnev  ;  it  is  quite  obvious  that  the  draft  of  a  chim- 
nev will  be  seriouslv  impaired  if  the  wind  comes  from  the 
direction  of  higher  buildings  or  hills  existing  in  the  near 
vicinity. 

For  settling  upon  the  area  of  a  chimney  a  principal  factor 
will  always  be  the  quantity  of  fuel  consimied  per  hour  indi- 
cating the  horse-power  capacity  of  engine  or  boiler.  We 
will  quote  two  formulas  for  determining  area  and  height, 
namely,  those  of  Kent  and  Gale,  as  they  are  considered  the 
best,  and  give  dimensions  which  are  more  suited  to  modei-n 
conditions  and  practice  in  the  construction  of  a  good  steam 
producing  plant.  Still  it  is  at  all  times  necessary  to  consider 
the  relation  between  height  and  area  only  as  to  certain  limits 
and  restrictions  dictated  by  practical  considerations.  The 
two  formulas  are  as  follows  : 

KENT.  GALE. 

A=-^^.  A=o.o7  F.  H. 

^h. 

jj^  1  0.06  F  1  2  h=—  !  —]- 

'[   A        I  T   i   G   i 

Here  is  A  =  area,  h  ~  height  of  chimney  in  feet,  F.- 
pounds  of  coal  burnt  per  hour,  T ---  temperature  of  chimne\-, 
G—-  grate  area.  It  must  be  remembered  that  for  Kent's 
formula  A  represents  only  the  effective  area,  therefore,  a 
ring,  2  inches  wide,  is  to  be  added  all  round  to  correct  the 
obtained  result  as  no  friction  of  gases  with  the  sides  is 
brought  into  consideration. 

From  the  authority  of  J.  J.  deKindcr,  M.  E.,  we  learn 
that  a  height  of  75  feet  is  a  suitable  one  for  a  chimnev  for 
niost  free  burning  bituminous  coals,  115  feet  for  slow  burn- 
ing bituminous,  and  from  125  to  150  feet  for  anthracite  coals. 
According  to  the  same  authority  0.75  inches  to  0.88  inches 
for  anthracite  is  given  as  necessary  draft  pressure.  He  gives 
20  to  25  pounds  per  hour  as  minimum  rates  of  combustion 
and  40  per  cent  air  space  in  grates  for  anthracite  and  50  per 
cent  for  soft  coal. 

We  will  now  introduce  a  table  principallv  derivctl  from 
this  most  excellent  compilation  of  valuable  information  on 
the  subject,  namely  from  "  Helios,"  showing  to  what  extent 
capacity    of    a   chimney    may   be   obtained    for   hqrse-power 


according     to     different     heights     with     varying     areas    and 
diameters. 
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The  length  of  flues  froin  the  furnace  to  the  chimney  in  so 
far  as  this  depends  upon  constructive  and  local  conditions, 
will  influence  the  drawing  power  of  the  chimney  to  a  con- 
siderable extent  and  it  is  stated  that  flues  from  grate  to  inlet 
at  base  of  chimney  extending  from  100  to  2000  feet,  which 
latter  may  be  found  in  some  chemical  and  smelting  works, 
will  diminish  the  draft  power  of  the  chimne\'  fully  to  the 
amount  of   10  to  60  per  cent. 

It  is  obviously  certain  that  deviations  from  the  straight 
direction  of  flues  through  curves,  angles  or  any  downward 
directions  should  be  avoided,  otherwise  sufficient  allowance 
must  be  made  for  it  in  the  height  of  chimney. 

According  to  the  statement  previously  made,  another 
function  of  the  chiinney  is  to  convey  obnoxious  gases  which 
may  be  in  the  mixture  of  products  of  comliustion,  beyond 
the  sphere  of  doing  injury  to  human  beings  or  vegetation, 
and  this  is  of  considerable  importance  when  such  chiinneys 
are  in  connection  with  chemical  works  or  metallurgical 
establishments. 

The  height  in  such  cases  depends  chiefly  upon  the  sur- 
roundings. To  what  height  such  lofty  structures  may 
become  necessary  can  be  seen  from  the  following :  The 
Townsend  shaft,  Port  Dundas,  Glasgow,  reaches  468  feet, 
with  a  diameter  of  32  feet  at  base  ;  the  Pollux  shaft,  Glas- 
gow, 455  feet,  6  inches,  the  Fall  River  Manufacturing 
Company's  shaft.  Fall  River,  341  feet,  and  Clark  Compan)''s 
shaft,  Newark,  N.  J.,  320  feet. 

ON   THE  CONSTKUCTION    OK    .\    CHIMNEV   IN     IHON   OK     BRICK. 

When  the  right  locality  and  dimensions  of  the  chimney 
are  once  determined,  it  is  for  the  engineer  to  solve  the  pro- 
blem of  erecting  it  in  connection  with  the  furnace  and  in  har- 
mony with  the  buildings,  for  which  its  functions  are  to  be 
put  into  requisition.  Architectural  embellishments  are  admis- 
sible only  when  the  buildings  are  treated  in  such  a  character 
as  will  warrant  putting  it  in  harmony  with  them ;  plain  and 
well  proportioned  outlines  are  the  most  appropriate  and  suit- 
able features  of  a  good  chimney. 

Nature's  own  works  teach  us  the  best  lesson  in  a  straight, 
gracefully  erect  and  tall  Californian  or  Norfolk  pine  tree, 
what  the  right  relations  and  proportions  between  diameter 
and  elongation  have  to  be,  in  order  to  stand  the  side  pressure 
of  wind  force. 

The  condition  of  the  ground  which  will  have  to  bear  the 
structure  exerting  a  pressure  of  from  i  to  2  or  even  5 
tons  per  sciuare  foot  will  next  require  the  greatest  care  and 
consideration,  while  the  construction  of  the  foundation  with 
best  material  and  good  workmanship  only  can  secure  unfail- 
ing stability  and  permanency  of  the  superstructure. 


<p^ficjdj\aJi\\^ 


:n 


Iron  chimneys  are  appropriate  and  useful  up  to  certain 
heights  and  moderate  diameters  ;  chimneys  of  that  description 
are  made  of  boiler  plate  or  steel  plate  on  brick  pedestals  on 
solid  stone  foundations.  A  cast  iron  socket  is  to  hold  the  flue. 
The  former  is  bolted  down  \yith  lonf);,  strong  anchor  bolts, 
reaching  through  brick  pedestal  and  foinidation.  Such  a 
chimney  is  easy  to  erect  and  requires  no  guy  rods  to  hold  the 
shaft  upright.     Sec  sketch. 

Iron  chimneys  of  greater  length  anil  diameter  may  be  also 


constructetl  of  steel  plates  and  will  then  reach  with  extended 
and  widened  base,  direct  to  the  foundation. 

A  circular  lining  with  firebrick,  or  ordinary  well  liurnt 
segmental  shaped  brick,  can  be  inserted  inside  from  the  bot- 
tom to  top. 

Brick  chimneys  are  made  square,  hexagonal  or  octagonal 
and  very  frequently  round.  The  latter  kind  is  the  best  and 
strongest  as  to  stability  and  the  most  economical  with  regard 
to  material  contained  in  its  sectional  area. 
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We  give  a  sketch  plan  of  a  round  stack  V)uilt  of  brick  of  a 
heifjht  of  sav  154  feet  and  inside  diameter  of  7  feet  of  flue  at 
grade  and  7  feet  diameter  of  flue  at  the  mouth.  This  chim- 
ney will  require  from  430,000  to  300,000  brick  on  a  founda- 
tion of  steel  beams  and  concrete.  The  pressure  exerted 
upon  the  ground  is  about  1  3,;^  tons  per  square  foot. 

An  inside  lining  or  inner  shell  of  two  thicknesses  of  brick 
with  air  spaces  behind  is  introduced  over  two  thirds  of  the 
entire  length.  The  inner  shell  or  lining  is  built  perfectly 
independent  of  the  outer  shell  or  shaft,  the  air  spaces  acting 
as  the  best  nonconductors  of  heat  to  the  outside  and  prevent- 
ing equallv  well  a  chilling  influence  of  low  and  cold  tempera- 
ture on  the  inner  higher  temperature  of  the  heated  air. 

Such  a  chimney  may  be  entirelv  built  from  inside  without 
the  use  and  erection  of  an  outside  scaffold  ;  the  correct  dimen- 
sions are  generally  set  out  on  flat  ground  in  strings  and  from 
it  straight  edges  are  prepared  to  indicate  the  exact  batter  of 
the  exterior  face  with  plumb  lines  attached  to  it  or  used  sep- 
aratelv. 

The  chapter  is  made  comparatively  light  and  capped  with 
a  cast  iron  ring  plate  carefullv  secured  with  anchor  bolts. 

In  a  future  issue  we  will  treat  more  particularlv  upon  the 
construction  of  power-house  chimnevs. 


WHEELOCK'S  HILL  CLIMBING  DEVICE. 


F.  IT.  Wheelock,  of  St.  Paul,  Minn.,  has  applied  for  let- 
ters patent  on  the  unique  hill-climbing  device  for  street  cars 
which  is  shown  in  the  illustration.  It  is  designed  for  use  on 
roads  which  have  pieces  of  track  so  steep  that  auxiliaries  in 
the  way  of  racks  or  other  devices  are  required.  An  eight  or 
ten-inch  timber  is  laid  inside  of  each  rail  on  the  hcavv  grades 
so  that  the  wheel  flanges  \\  ill  clear  it.    On  top  of  this  sleeper 


WHEELOCKS   HILL   CLIMBING   DEVICE. 

is  laid  a  rail  E  and  a  rack  D.  The  gear,  B,  is  keyeil  on  the 
axle  close  to  the  car  wheels  and  gears  with  the  rack.  Just 
inside  this  gear  the  car  axle  carries  a  flanged  wheel.  A,  of 
small  diameter,  on  which  the  car  is  supported  while  on  the 
incline,  the  rail  E  being  placed  at  such  a  height  that  the  large 
wheel,  C,  is  lifted  clear  of  the  surface  track.  It  is  seen  that 
this  device  not  only  provides  a  rack  on  the  steep  grades,  but 
also  gears  down  the  motors  so  that  the  tractive  force  is 
greatly  increased. 


The  New  London,  Conn.,  Street  Railway,  during  the 
fiscal  year  just  ended,  earned  $52,661,  from  1,136,348  pas- 
sengers, at  an  expense  of  $30,013.  Net  earnings  were 
$22,648,  and  dividends  $11,550. 


COMBINED  SURFACE  AND    UNDERGROUND 
SYSTEM. 


Our  ilkistralion,  for  which  we   are    indelited    to    Engineer- 
ing   News,    show^    the    scheme    of    a    rapid    transit   system 
designed  bv  Walton  1.  Aims,  C.  E.,  of  35    Broadway,   New 
York.      The  system  comprises 
a    double    surface    line    and    a 
double  line  laid  in  a  tunnel  just 
L-low   the  pavement,  with  the 
tracks  directly  below  those  on 
the  surface.      The  surface  lines 
would    convev    passengers    to 
stations,  between   which   rapid 


COMBINED   SUKFACE   AND   UNDERGROUND   SYSTEM. 

transit  would  lie  secured  bv  express  trains  running  inider- 
ground. 

Both  lines  would  be  operated  bv  electricity,  the  surface 
cars  taking  current  from  conductors  laid  in  a  conduit  open- 
ing directly  into  the  subway  and  the  underground  cars  by 
the  overhead  trolley  system.  The  conduit  being  open  at  the 
bottom  would  be  effectually  drained  and  at  the  same  time  the 
slots  in  the  conduits  would  serve  to  ventilate  the  tunnel. 
Should  local  conditions  prevent  the  construction  illustrated, 
the  underground  construction  may  be  modified  by  depress- 
ing the  subwavs,  laying  the  track  in  circular  shield  tunnels 
if  necessary. 

This  system  furnishes  a  means  of  securing  local  and 
express  service  on  parallel  tracks,  one  of  the  requisites  for 
satisfactory  service  in  large  cities,  but  has  the  disadvantage 
of  running  its  local  trains  on  the  streets  where  they  are  sub- 
ject to  all  sorts  of  delays.  In  addition,  the  surface  cars  are 
liable  to  be  crowded  with  passengers  who  do  not  wish  to 
use  the  express  service,  to  the  obvious  disadvantage  of  those 
who  do.  It  is  apparent  that  both  tracks  must  be  operated 
by  the  same, company  in  order  to  secure  good  results,  and 
this  may  prove  an  obstacle  to  the  introduction  of  the  system 
where  the  streets  are  alread\'  occupied  b}-  surface  roads. 


FINED  FOR  NICKELING. 


The  Bridgeport  Traction  Company  has  made  an  example 
of  several  conductors  who  had  been  several  times  inspected 
and  reported  on  unfavorably.  The  case  was  brought  in  the 
city  court,  where  the  judge  imposed  a  fine  of   $5  and  costs. 

An  appeal  was  taken  from  the  decisions,  though  it  is  not 
expected  the  appeal  cases  will  ever  be  brought  to  a  hearing. 
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ACRES  OF  BARN. 


In  August  1S95  the  Cottage  Grove  Avenue  car  liarns  of 
the  Chicago  City  Railwav  Company  were  destroyed  by  tire, 
inflicting  a  loss  of  over  a  quarter  of  a  million  of  dollars.  The 
company  has  recently  completed  a  new  barn,  several  view-s 
of  which  we  publish,  together  with  line  drawings  showing 
the  arrangement  and  some  details  of  construction.  The 
company  owns  a  lot  of  3  J^  acres  fronting  on  Cottage  Grove 
avenue  between  38th  and  39th  streets,  and  the  new  car  barn 
extends  to  the  lot  line  everywhere  except  on  the  northwest 
corner,  where  on  a  triangle  of  about  3,000  square  feet  in  area 
a  stable  has  been  erected  for  thirty  or  more  horses. 


locatcil  where  it  will  be  accessible  at  all  times,  for  use  in  case 
of  emergency. 

In  the  southeast  corner  of  bay  No.  3  is  the  employes'  club 
room,  23  by  50  feet,  which,  together  with  light  and  heat,  is 
furnished  by  the  company.  Next  to  this  is  a  room  iS  by  28 
feet  in  which  are  quartered  the  wreck  wagon  and  its  team 
of  horses.  The  equipment  of  this  room  is  all  in  the  most 
approved  fire  department  style.  To  the  north  of  the  wreck 
wagon  is  the  office  and  conductors'  room.  Here  lockers  for 
the  men  are  provided.  The  oil  and  lamp  room  8  by  39  feet 
lies  just  south  of  the  club  room,  with  a  small  coal  room  in 
the  rear.  Oil  is  delivered  to  the  storage  tanks,  which  arc 
below  the  floor  level,  through  a   hatchway   in   the  sidewalk  . 


NKW    (  AK    NOISE,    CHICAGO    CITY    KAII.WAV. 


The  new  barn  is  but  one  story  in  height  with  a  frontage 
of  242  feet  on  Cottage  Grove  avenue.  The  front  which  is 
of  red  pressed  brick  with  terra  cotta  trimmings  is  shown  in 
one  of  our  illustrations.  The  best  idea  of  the  extent  of  the 
building  is  to  be  had  from  the  view  of  the  roof.  The  gen- 
eral arrangement  is  shown  by  the  floor  plan.  Two  longi- 
tudinal brick  walls  divide  the  barn  into  three  bays,  which 
are  in  communication  only  at  the  transfer  track,  which 
extends  clear  across  the  barn  about  midway  of  its  length. 
These  openings  in  the  dividing  walls  are  each  provided  with 
two  pairs  of  fire  doors  so  that  the  bays  may  be  isolated  from 
each  other.  These  doors  roll  upon  inclined  ways  so  that 
when  released  they  will  close  of  themselves.  It  is  intended  to 
arrange  tripping  devices  with   lead   wires   to   a  single   lever, 


The  Piiitsch  gas  which  is  used  for  lighting  the  cars  is  deliv- 
ered to  storage  tanks  located  under  the  sidewalk  by  a  pipe 
line  from  the  gas  plant  of  the  Pintsch  Company. 

The  entrance  tracks  are  in  the  center  of  the  second  bay  and 
between  them  is  the  train  dispatcher's  tower,  the  lower 
story  of  which  serves  as  the  sand  reservoir.  From  his  tower 
the  train  dispatcher  has  a  clear  view  both  ways  on  Cottage 
(jrove  avenue  and  also  of  the  barn  for  its  full  length.  In 
front  are  the  levers  controlling  the  semaphore  signals  and  on 
the  floor  at  one  side  the  levers  for  throwing  the  track 
switches.  The  tower  is  coiniected  by  telephone  or  speaking 
tube  with  the  oflice  and  the  transfer  track. 

Cars  run  into  the  barn  under  their  own  momentum,  but 
horses  are  reipiired  to   take  them  out  onto  the  tracks  again. 


M 
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The  barn  tracks  are  all  level  so  that  the  cars  are  easily 
moved  about  and  transferred  to  different  tracks.  The  trans- 
fer tables  are  of   wood  and  mounted  on  30-inch  wheels. 

In  bays  1  and  z,  the  earth  has  lieen  excavated  to  a  depth 
of  about  4  feet  below  the  tops  of  the  rails,  and  a  cement 
floor  laid.  Throughout  bay  1,  and  in  that  portion  of  bay  - 
back  of  the  transfer  track,  only  the  spaces  between  the 
tracks  are  floored  over,  the  space  between  the  two  rails  of 
each  track  being  open,  except  for  a  few  feet  on  either  side  of 


the  transfer  track.  Over  the  pits  thus  formed  the  trucks 
may  be  easily  examined  and  cleaned.  Water  connections 
are  provided  every  50  feet  along  each  of  these  pits,  with 
drains  in  the  cement  floor  at  the  same  intervals,  furnishing 
the  best  facilities  for  washing  cars.  It  is  intended  at  some 
future  time  to  exca\  ate  and  put  in  a  cement  floor  in  bay  3, 
also. 

The  roof  is   supported  on  timber  posts  10  inches  square, 
spaced  15  feet  apart  lengthwise  and  20  feet  crosswise  of  the 


COTTAGE    GROVE    AVE. 
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Hay  No.  i  has  an  area  of  42,200  square  feet  with  15 
tracks,  No.  2,  54,900  square  feet  with  12  tracks.  No.  3, 
51,500  siiuare  feet  with  12  tracks;  a  total  floor  space  of 
148,600  square  feet,  with  tracks  to  accommodate  417  cars. 


Cottage  Grove  Ave  Car  House  Pari  of  LonQitudinal  Section 


barn.  The  roof  is  divided  for  drainage  into  sections,  40  by 
60  feet,  sloping  to  the  center,  and  each  section  provided  with 
a  drain  pipe  running  down  beside  one  of  the  supporting 
posts  to  a  sewer  connection.  Each  40  by  60  foot  section  of 
the  roof  has  a  skylight  14  by  20  feet.  In  the  rear  of  bay 
No.  I  are  blacksmith  and  carpenter  shops  for  making  light 
repairs ;  also  a  crane  for  handling  the  grips  when  they  are 
to  be  taken  out  or  put  into  the  cars. 

The  stack  shown  in  the  floor  plan  and  in  the  photograph 
of  the  roof  is  that  of  the  old  barn,  and  is  not  now  used  for 
any  purpose.  As  it  was  not  injured  in  the  fire  it  has  been 
allowed  to  stand.  No  steam  plant  is  now  required  as  there 
are  no  elevators  as  in  the  old  two-story  barn,  and  the  building 
with  the  exception  of  the  offices,  where  stoves  are  used,  is 
not  heated.  The  cars  are  heated  by  their  stoves,  in  which 
fire  is  kept  up  all  night  in  cold  weather,  thus  insuring  com- 
fortably heated  cars  even  on  the  first  trip  out. 


AN  IMPORTANT  CASE. 


Suit  is  brought  against  the  Milwaukee  Electric  Railway 
&  Light  Company  to  restrain  it  from  relaying  its  tracks  on 
Washington  avenue. 

President  Cromwell  and  Attorney  George  P.  Miller 
will  appear  for  the  company,  and  maintain  that  as  the 
rest  of  the  road  has  been  in  constant  operation,  the  fran- 
chise grants  it  the  privilege  of  using  the  two  squares  in 
question. 

It  is  claimed  that  the  operation  of  a  part  is  the  operation 
of  the  whole,  and  if  abandonment  of  a  part  means  the 
abandonment  of  the  whole,  the  franchise  must  be  declared 
invalidated. 

There  are  many  interesting  points  that  will  arise  in  the 
argument,  bearing  upon  the  right  of  the  city  to  control  its 
streets  where  franchises  have  been  granted    to  other  parties. 
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FOX  RIVER  INTERURBANS. 


The  Joining  of  Chicago's  Prosperous  Outer  Belt  Towns. 


I'or  soMiiil  \  lars  schemes  have  luin    on    f( 
iiitcnirl)aii   elictrii-   line   to   join   the   low  lis  of    1 
aiul    Aurora    (ami   incitlentally    a    iiumhcr    of 
smaller  towns  Ivinjj  near  and  l)etv\een),  luil 
not    until   this  vear  were  these  long-cherished 
plans  carried  out.       These  towns  are  all  situat- 
ed ill  the  I'lix  ri\er   xallev,   alioul    fort\    iiiiks 
west    of    Chicago,  and    form   a    kind    of   outer 
licit  line  around  that  metropolis.       The  xallev 
is  thickly   po))ulatcd,   and    ija\  e   promise   of   a 
>;ood  pavin<^  traffic  for  an   interiirhan   electric 
line,  which  promise  has  been  made  f^ood  since 
the  roads  have  been  built. 

There  are  two  separate  roads,  owned  and 
operated  by  different  companies.  That  at 
the  southern  end,  coverintr  the  territory  be- 
tween Aurora  and  Geneva,  is  owned  by  the 
Aurora  &  Geneva  Railway.  This  line  is  not 
entirely  completed,  however,  but  will  be  the 
coniin<;  sprin<;.      Running;  iiordi   from  Aurora 


to  build 
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touches  North  .\urora,  with  a  population  of  50<j.  .Seven 
miles  from  Aurora  is  Hatavia,  with  a  population  of  5,000, 
which  is  the  present  terminus.  Two  and  a  half  miles 
further  north  is  Geneva  (|)opulation,  ^,500),  which  is  the 
objective  terminus.  The  line  is  built  on  the  easterl)-  side  of 
the  hij^^hway,  between  Hatavia  and  Aurora,  which  highway 
follows  the  west  bank  of  the  river.  The 
track  is  placed  on  a  grade  uniformly  higher 
than  the  wagon  road,  and  is  gravel  ballasted 
throughout.  The  rails  are  60-poimd  T  in 
60-foot  lengths,  with  six-bolt  joints.  The 
"horseshoe"  rail  bond  is  used.  Oak  and 
ci'dar  hewn  tics,  2,640  to  llie  mile,  were  put 
ill.  It  will  be  seen  from  this  that  the  builders 
s])ared  no  iiionev  on  good  construction 
material.  ( )ne  of  the  bridges  is  shown  in 
the  engravings.  It  consists  of  two  plate 
girders  50  feet  long,  with  ties  resting  on  the 
lower  flange.  The  safe  carrying  capacit}'  of 
this  bridge  is  50  tons  moving  load.  It  was 
made  b\-  the  Wrought  Iron  Bridge  Com- 
pany, of  Canton,  O.  The  maximum  grade 
is  2  ]/,  per  cent,  which  occurs  in  four  places, 
n\\  for  a  few  hundred  feet.     There  arc  about  two  miles 


SCENE   ALONG   FOX   RIVER.  STREET 

Cl-I.VERT  AND  CAR  AT  SULLIVAN'S  CREEK,  TWO  MILES  FROM  AURORA.         BRIDGE   AT   MILL   CREEK,   THREE  ''^''^'''* 


AND   ONE-HALF    MILES   NORTH. 
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i)f  k-vol  track  ami  four  miles  of  \  crv  light  grades.  Atinipt 
changes  of  grade  are  axoided.  Tlie  line  is  free  from  bad 
curves.  The  shortest  cur\e  radius  is  1,000  and  the  usual 
radius  2,CXX)  to  3,000  feet.  There  is  considerable  masour\ 
in  the  way  of  culverts,  the  largest  being  shown  in  one  of 
the  engravings.  The  pole  line  is  flexible  bracket  construc- 
tion except  within  the  city  limits  of  Aurora  and  Hatavia. 
Round  cedar  poles,  painted  white,  and  Creaghcad  brackets 
were  used,  with  a  No.  00  round  trollev  wire.  There 
are  two  No.  0000  feeders,  one  running  about  i  1 ,  miles 
from  the  power  house,  and  the  other  about  5  miles.  These 
serve  to  keep  the  drop  on  average  loads  as  low  as  10  per 
cent  at  the  end  of  the  line.  It  is  a  single  track  road  with 
turnouts  I'/i  miles  apart. 

The  equipment  at  present  consists  of  two  26-foot  bod\  , 
cross  seat  cars,  with  G.  E.  1,000  motors.  The  cars  seat  36 
people,  and  are  comfortably  heated  with  National  electric 
heaters.  At  present  writing  an  hourly  service  is  being 
gi\  en.  The  cars  leave  the  Aurora  terminus  on  the  hour  and 
the  I5ata\  ia  terminus  on  the  half  hour.  The  business  has 
exceeded  the   companx's  ex]5ectations.      The  line  was  opened 
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for  business  October  2.},  and  since  that  liuic  one  car  on  tlu- 
interurlian  has  earned  more  than  anv  four  cars  on  the  .Aurora 
Street  Railwav  city  lines,  while  costing  no  more  to  i)perate. 
A  lo-cent  fare  is  charged  for  the  seven  miles  from  .Aurora 
to  Hatavia.  This  is  just  one-half  the  regular  fare  of  tlu- 
Chicago  &  Northwestern  Railroad,  which  has  of  laic  been 
running  trains  almost  as  fre(|uently  as  the  electric  road  runs 
its  cars.  Next  spring,  in  addition  to  building  2i_.  miles 
further,  to  (ieneva,  it  is  expected  to  obtain  loulrol  of  loo 
acres  of  ground  three  and  a  half  miles  out  of  .Vurora,  at  a 
beautiful  spot  where  Mill  creek  empties  into  the  Fox  river. 
I'he  winter  travel  of  the  road  has  so  far  exceeded  expecta- 
tions that  it  is  believed  the  summer  travel  will  be  something 
remarkable.  The  I'"ox  river  is  noted  for  its  beauty,  and  in 
the  summer  there  is  much  travel,  not  only  b\  picnic  parlies, 
bill  by  campers  thickly  scattered  along  llir  banks  of  ihis 
ullraelive  river. 

The  oflieers  of  the  .\iirora  &  Geneva  railwa\  are  VVilliam 
I'uhiieslock,  of  .New  ^'llrk,  presldeiil  ;  Robert  15.  l)o<lsoii, 
of  New  ^'ork,  vice-president;  and  I).  A.  lieldeii,  the  well- 
kiKiwn  and  able  general  manager  of  the  .\iirora  Street  Rail- 
way, secretary  and   general   manager.      Mr.    lieldcn   deser\<s 
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great  credit  for  his  persistent  efforts  in  pushing  through  and 
securing  capital  for  this  undertaking,  and  the  soundness  of 
his  judgment  has  already  been  demonstrated  by  the  traffic. 

The  interurban  route  north  of  Geneva  is  owned  by  the 
Cifi'peiitersville,  Elgin  &  Aurora  Railway,  of  which  the  offi- 
cers are  ).  B.  Lane,  president;  D.  B.  Sherwood,  secretary  ; 
and  E.  D.  Waldron,  treasurer.  It  was  built  last  spring,  and 
cnjoNs  a  line  traffic.  There  are  practically  two  divisions  of 
the  road,  one  extending  north  from  Elgin  to  Dundee  and 
Carpcntcrs\  illc  tlirec  miles,  the  other  extending  south  to 
South  Elgin,  Coleman,  St.  Cliai'lcs  and  (icnc\a,  t\\el\c  miles. 


ANDARl)    IlOII.r.RS    IN    ELIilN    I'OWER    SIATION. 
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luakiiij;  in  all  tiftcfii  mill's  of  vallev  supplied  hy  the  roatl.  It 
is  a  siufjlc  track  road,  gravel  ballasted  and  laid  with  T-rails- 
Si<lc  pole  cotistruclioii  is  employed.  Through  Elgin  the 
(racks  of  the  Elgin  City  Railway  are  used.  Upon  comple- 
tion of  the  Aurora  &  (Jeneva  Raikvay  to  Geneva,  next 
spring,  there  will  be  started  a  through  baggage  and  express 
ser\  ice,  for  which  there  will  be  specially  built  ecpiipmcnts. 

The  thing  of  greatest  mechanical  interest  in  connection 
with  the  equipment  of  this  road  is  the  Hall  En*ine  Coni- 
|)any's  vertical  cross  compound  direct  connected  engine  in 
the  power  house.  Its  dimensions  are  17  and  30  inches  by  16- 
inch  stroke,  and  it  runs  at  200  revolutions.  Its  rated  horse- 
power when  condensing,  is  400.  The  shaft  is  extended  out 
on  each  side  to  two  outboard  hearings,  ami  on  each  end  is  a 
J^i^-kilowatt  General  Electric  railwa\'  generator.  The  engine 
is  14  ft.  feet   high,   17  feet   long  and  91^    feet  wide.      The  aim 


THE  CONNECTICUT  PARALLEL. 


For  many  years  the  steam  railroads  have  controlled  the 
state  legislature  of  Connecticut ;  hence  there  was  little  sur- 
prise, though  much  public  dissatisfaction,  when  the  rail- 
road interest  throttled  electric  interurbans.  At  first  the  fight 
was  made  at  crossing  points,  where  electric  lines  were 
obliged  to  cross  the  right  of  way  of  the  steam  lines.  Hut 
failing  here,  the  legislature  was  appealed  to,  in  the  effort  to 
prevent  this  new  and  vigorous  competition  which  was 
becoming  stronger  each  year.  In  1893  the  famous  statute 
against  paralleling  was  passed,  which  reads  "No  street 
railway  shall  hereafter  be  built  or  extended  from  one 
town  to  another  town  in  the  public  highways  so  as  to 
parallel  any  other  street  railway  or  steam  railroad,  unless 
authorized  by  special  charter  prior  to  January  i,  1893,  until 
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of  llu-  (Icsigners  of  this  engine  was  to  build  a  high  speed 
upright  engine,  with  enclosed  housings,  double  acting  steam 
cylinders  and  easily  accessible  shaft  boxing,  a  combination 
which  would  make  a  very  desirable  engine.  The  introduc- 
tion of  the  shaft  into  this  engine  is  accomplished  by  arrang- 
ing the  shaft  boxes  in  a  large  jaw  cutting  into  one  side  of  the 
housing  deep  enough  to  bring  the  center  of  the  shaft  in  a 
plane  with  the  center  of  the  housing,  finished  spots  being 
pro\ided  to  meet  corresponding  finished  surfaces  on  the  cast 
iron  boxes.  These  boxes  consist  of  one  bottom,  two  cjuarter 
and  one  top  box  for  each  journal.  Each  of  these  are  pro- 
vided with  removable  babbitt  metal  shells,  upon  which  the 
journals  bear.  These  shaft  box  jaws  in  the  housing  are 
closed  by  the  use  of  heavy  struts.  As  shown  by  the  draw- 
ing these  strulN  lit  into  \'-shaped  grooves,  so  that  when 
bulled  in  tight  the  j:i\v  is  lirudy  closed  and  the  mechanical 
circuit  of  the  housing  completed.  These  are  but  a  few  of 
the  many  good  points  of  this  engine  which  is  worthy  the 
special  attention  of  all  power  house  designers  and  engineers. 


the  company  shall  have  applied  to  the  superior  court  or  any 
judge  thereof,  and  shall  have  obtained  a  finding  that  public 
convenience  and  necessity  require  the  construction  of  such 
street  railway." 

Under  this  statute  the  steam  lines  have  practically  had 
things  their  own  way,  for  naturally  the  very  centers  of 
population  which  an  electric  line  could  profitably  connect, 
were  already  united  by  a  steam  road  ;  as  for  instance,  Hart- 
ford and  New  Britain. 

The  steam  roads  in  their  opposition  loudly  wept  for  their 
own  stockholders  who  were  to  be  made  penniless,  and  for 
those  other  stockholders  who  were  likewise  to  put  their  faith 
and  money  in  new  electric  enterprises  which  could  never 
pay.  The  position  was  one  which  vigorously  begged  the 
(|uestion.  .\nother  claim  for  sympathy  was  based  on  a  sort 
of  '  auld  lang  syne,'  in  that  the  steam  roads  had  been  doing 
business  so  many  years  at  the  old  stand,  and  it  was  cruel  to 
try  to  part  such  old  friends  as  the  roads  and  their  patrons  of 
a  generation. 
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But  the  people  somehow  could  not  see  it  that  way.  They 
saw  in  the  new  electric  interurbans  a  more  frequent  service 
and  lower  rates  than  the  steam  roads  could  or  did  give,  and 
where  an  electric  line  did  squeeze  in  it  immediately  became 
popular  with  the  public,  who  saw  and  appreciated  its  possi- 
bilities, and  so  it  came  to  pass  when  the  people  wearied  of  a 
lesifislature  devoted  solely  to  the  interests  of  the  steam  roads, 
that  they  gathered  themselves  together,  held  a  caucus  and 
elected  a  new  legislature  which  will  soon  meet,  and  when  it 
does  the  people  will  be  likely  to  get   a   lot   of   trolley  roads. 


PROGRESSING  BACKWARDS. 


Several  vears  ago  a  charter  was  granted  to  a  company  to 
put  down  and  operate  street  railway  lines  in  Orlando,  Flor- 
id;i.  The  road  was  built  and  afterward  sold  to  a  New  Eng- 
land man,  who  made  some  improvements  and  additions.  It 
proved  to  be  a  financial  failure  and  has  been  abandoned  for 
more  than  a  year.  The  city  council  ordered  the  marshal  to 
remove  the  tracks,  as  they  had  been  jjcrmitted  through  neg- 
lect to  become  a  nuisance. 
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and  if  the  steam  roads  in  the  nutmeg  state  want  to  do  the  local 
business  they  will  have  to  do  as  steam  roads  in  other  states 
have  had  to  do,  an<l  that  is  increase  the  service  and  reduce 
the  rates.  If  the  steam  roads  cannot  do  both,  then  where  is 
their  argument  against  the  electric  lines  which  have  demon- 
strateil  that  they  can.'  The  public  are  playing  a  winning 
game  with  nothing  to  lose,  and  in  these  days  of  progress 
and  improvement  the  electric  line,  city  and  suburban,  is 
destined  to  prove  the  most  important  factor  in   modern   life. 


HOLYOKE  STREET  RAILWAY  RELIEF 
ASSOCIATION. 


A  verdict  for  $12,000  was  given  Ann  McCormack 
recently  against  the  Nassau  Electric  Railroad,  Hrooklyn,  for 
the  death  of  her  husband,  who  was  killed  li\  diu-  of  the  cutii- 
paiiv's  cars. 

The  IJuffalo  it  Niagara  I'alls  Electric  Itailway  reijorls  for 
the  quarter  ended  September  30,  1896,  gross  earnings,  $54,- 
527;  operating  expenses,  .$18,591  ;  'i^''''  ^■h'*''gi'^i  $  l.^vS-.^  ; 
net  income,  $22,612. 


l"(ir  some  time  past  whenever  one  of  Ihe  criiplci\  cs  of  Ihc 
llolyoke  Street  Railway  Coiupiiiu  w  oulilbi-  siik,  ii  collec- 
tion would  be  taken  up  for  him.  The  mkm  felt  the  need  of 
a  tlefinite  plan  and  a  firmer  organization  and  a  committee 
was  appointed  to  draft  by-laws  for  the  association.  Officers 
have  been  chosen  anil  the  organization  will  soon  lie  on  a 
lirm  basis. 

The  York  (Pa.)  Street  Railway  has  suffered  the  loss  of 
600  feet  of  trolley  wire  and  |00  pounds  of  bond  wire  by 
theft.  The  line  will  be  protected  by  keeping  the  current 
on  at  nighl. 

The  Norwich  Street  KaiUsiu  C  iiiii]i;in\ .  Xnrwicli,  Conn., 
reports  gross  earnings  of  $81.71  |  Im  tin-  mmt.  0])erating 
expenses  were  -$.55,359,  dividends,  ,$12,500;  car  miles,  297,- 
265;   passengers,  1,987,519. 
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THE  LATEST   AIR-BRAKE   APPARATUS. 

The  Staiulartl  Alr-lJrakc  Company  does  not  rest  upon  its 
laurels,  tnit  is  always  to  be  fouiul  in  the  van.  Fully  apprecia- 
ting the  great  changes  in  rolling  stock  called  for  by  electric 
traction,  it  has  been  earnestly  working  in  order  to  meet 
every  possible  condition  in  which  air-brakes  will  be  required. 
While  the  company  is  making  very  large  sales  of  its  axle- 
driven  compressor  type  of  air-brake,  it  has  recently  brought 
out  its  motor-driven  type  to  meet  those  cases  in  which  it  is 
not  possible  to  find  room  on  car  axles,  by  reason  of  the 
motors  taking  all  the  space. 

The  latest  apparatus  of  this  company,  which  we  illustrate 
herewith,  solves  the  problem  of  furnishing  an  air  compressor 
which  is  independent  of  the  axle  of  a 
car.  The  i -horse-power  type  occupies  a 
space  22  inches  long,  13  inches  wide,  and 
17  inches  high.  The  combined  motor 
and  compressor  is  exceedingly  compact. 
The  motor  is  iron-clad  and  securely  pro- 
tected against  dust  and  moisture.  It  is 
of  the  slow-speed,  series,  multi-polar  type. 
The  brushes  are  easily  accessible  for  in- 
spection and  renewal.  The  armature  can 
be  readily  withdrawn  by  removing  front 
head  of  motor.  The  motor  frame  is 
made  of  steel,  which  combines  lightness 
with  maximum  capacity.  The  motor  is 
insulated  with  extreme  care  to  guard 
against  possible  grounding  or  breaking 
down  of  insulation.  The  armature  is  of 
the  well-known  drum  type  with  the  sec- 
tions made  separately  and  bedded  in 
slots  in  the  face  of  core.  Damaged  sec- 
tions can  be  renewed  in  case  of  injury  as  is  common  in  car 
motor  armatures.  The  motor  is  guaranteed  to  develop  a 
power  above  its  rated  capacity.  The  motor  is  protected 
against  the  ingress  of  oil  from  bearings  and  compressor. 

The  compressor  is  of  the  single-acting  type,  with  double 
cylinders.  These  are  placed  vertical  with  trunk  pistons  con- 
nected directly  to  eccentrics  in  crank  case.  Pistons  are  care- 
fully balanced  to  insure  freedom  from  vibration  and  noise. 
The  eccentrics  are  effectively  lubricated  by  revolving  in  a 
closed  chamber  partly  filled  with  oil,  which  is  kept  at  such 
a  height  as  to  be  always  in  contact  with  the  sliding  surfaces. 
The  openings  for  intake  and  discharge  are  of  ample  capac- 
ity, and  thereby  the  usual  noise  due  to  induction  and  dis- 
charge is  effectively  prevented.  The  compressor  is  bolted 
centrally  with  the  motor  and  the  shaft  of  compressor  is  a 
prolongation  of  the  armature  shaft,  but  it  is  not  a  part 
thereof.  Bearings  are  made  of  phosphor  bronze,  and  can 
be  readily  renewed  without  dismantling  compressor.  Pis- 
tons are  made  air  tight  in  cylinders  by  the  use  of  two  piston 
rings  of  cast  iron,  with  overlaping  joints.  Any  vibration 
of  compressor  and  motor  is  taken  up  by  the  rubber  cushions 
which  are  interposed  between  motor-compressor  and  base, 
which  latter  is  arranged  in  the  form  of  a  tray  to  catch  anv 
oil  which  may  escape  from  bearings.  Oil  cups  are  suitably 
arranged,  which,  with  occasional  filling,  maintain  a  regular 
height  of  oil  in  crank  case. 

Recognizing  the  fact  that  it  is  most  undesirable  to  compel 
a  motorman  to  use  a  hand  rheostat  in  order  to  make  a  motor- 
compressor  operate,  the  company  sometime  since  patenteil 
here   and  abroad,    the    apparatus    shown   in   the    cut.     The 


CONTROLLER. 


automatic  controller  automatically  maintains  a  practically 
uniform  pressure  in  the  air  storage  reservoirs  under  cars  or 
elsewhere.  By  its  use  when  the  air  supplied  to  reservoirs 
reaches  a  predetermined  limit,  the  motor-compressor  is 
entirely  stopped.  As  long  as  air  pressure  in  the  reservoirs 
remains  within  eight  or  ten  pounds  (or  any  other  adjust- 
able limits)  of  the  required  maximum,  the  motor-compressor 
remains  inoperative.  Should  pressure  however  be  reduced 
below  the  minimum  limit,  the  motor-compressor  is  immedi- 
ately started  (slowly  at  first  and  gradually  increasing  as  the 
resistance  is  automatically  removed  from  circuit)  and  con- 
tinues operating  until  the  maximum  limit  is  reached,  when 
it  again  immediately  stops  as  before. 

The  motor  is  series-wound  and  when  starting  with  empty 
reservoirs,  would  naturally  "run-away";  but  under  such 
conditions,  the  resistance  remains  in   the    circuit   and  is  only 


STANDARD   AIR    BRAKE    MOTOR-PUMP. 

cut  out  as  the  pressure  increases.  The  apparatus  is  equally 
applicable  to  a  shunt-wound  motor.  The  speed  of  motor- 
compressor  is  at  all  times  automatically  controlled  by  the 
amoimt  of  work  required. 

While  the  motor-compressor  is  in  operation,  if  for  any 
reason  the  line  circuit  should  be  interrupted,  or  if  the  trolley 
leaves  the  wire,  or  if  the  conductor  changes  the  trolley,  the 
resistance  is  thrown  in  circuit  with  motor-compressor  simul- 
taneously with  the  stopping  of  motor-car.  When  the  cur- 
rent is  again  restored  the  motor-compressor  resumes  opera- 
tion, gradually  increasing  speed  in  the  way  above  indicated. 
The  automatic  controller  not  only  controls  this  air-brake 
motor-compressor,  but 
is  applicable  to  various 
forms  of  motor  and 
power  control,  such  as 
in  electHc  and  other  ele- 
vator practice,  hydrau- 
lic and  other  pump- 
ing, handling  cranes, 
bridges,  etc.  It  may  be 
used  in  all  places  where 
it  is  desirable  to  start  or 
stop   motors,    which, 

without  its  aid,  would  be  well  nigh  inaccessible.  For 
example ;  freight  or  passenger  elevators  may  be  operated 
from  any  one  of  the  several  landings  by  simply  pressing 
one  button  for  starting  and  another  button  for  stopping. 

The  entire  outfit  only  occupies   a  space  of  9  by  10  by  14 
inches.     It  is  furnished  with  lock  and  kej'  to  be  retained  by 
proper  custodian,  so  that  tampering  may  be  prevented.    The 
company  is  to  be  commended    for  its  foresight  in  thus  mee 
ing  evcrv  situation. 

John  Gorman,  convicted  of  stealing  wire  from  the  Wash- 
ington, Arlington  &  Falls  Church  Railway  Company,  was, 
on  second  trial,  sentenced  to  two  months  in  jail. 


STANDARD   AIR  BRAKE  AUTOMATIC 
REGULATOR. 
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BALL  SIDE  CRANK  MEDIUM  SPEED 
ENGINE. 

The  Ball  Engine  Company,  Erie,  Pa.,  has  recently  placed 
on  the  market  the  engine  which  we  illustrate.  It  is  designed 
to  meet  the  demand  of  many  railways  for  engines  direct  con- 
nected to  generators,  and  in  view  of  the  severe  conditions  of 
electric  railway  service  all  the  parts  have  been  made  of 
liberal  proportions  and  every  refinement  in  adjustment  and 
manipulation  incorporated.  The  bed  is  symmetrical  and 
an  example  of  good  designing.  Toward  the  upper  end  the 
bed  becomes  a  round  hollow  columri,  having  on  the  top  and 
bottom  sides  the  guide  surfaces  which  are  bored  at  the  same 
time  that  the  casting  is  bored  and  faced  for  the  rece])tion  of 
the  cylinders.  Elliptical  openings  at  the  sides  render  access 
to  the  crosshead  easy.  The  crosshead  is  of  the  double  plate 
pocket  type,  having  taper  shoes  of  cast  iron  with  the  rub- 
bing surfaces  spotted  with  genuine  babbit  metal.  The  shaft 
boxes  are  arranged  in  a  deep   jaw  in  the  engine  frame,  good 


LAW  AGAINST  SPITTING. 


The  v:;ry  unpleasant  subject  of  expectorating  in  street 
cars  has  been  referred  to  several  times.  It  seems  to  have 
been  a  practice  which  was  tolerated  in  the  early  horse  car 
days,  before  the  advent  of  heated  cars,  and  when  the  floors 
were  covered  with  hay,  which  was  changed  every  day.  At 
anv  rate,  in  these  days,  there  seems  to  have  been  little 
attempt  at  reform  in  this  direction.  With  modern  cars,  the 
disgusting  practice  is  even  more  objectionable  than  before, 
though  probably  no  less  dangerous  to  health.  With  a  view 
tn  eradicating  the  evil,  many  roads  carry  placards  in  all 
winter  cars,  couched  in  language,  both  persuasive  and  man- 
datory, forbidding  spitting  in  cars.  In  New  York  city  the 
health  department  took  steps,  last  year,  to  put  a  slo])  to  the- 
e\il  in  surface  and  elevated  cars  and  ferries. 

Now,  the  Chicago  commissioner  of  health,  proposes  to  try 
his  hand,  and  bases  his   plans  on   an  ordinance  which  reads  : 

"  .\nv    person    who    shall    commit    an\     indecent,   lewd   or 


HALL    SIDE    CRANK    MEDIUM    SPEED    ENGINE. 


bearing  being  secured  by  providing  finished  surfaces  on  the 
boxes  and  in  the  jaw.  There  are  four  boxes  to  the  bearing, 
all  of  them  bemg  adjusted  by  meaixs  of  wedges  and  set 
screws.  The  crank  shaft  is  of  40-carbon  open  hearth  steel, 
solid  from  end  to  end,  forged  and  ground  to  a  smooth  run- 
ning surface.  The  connecting  rod  is  also  of  forged  steel 
with  the  ends  cut  out  to  receive  crank  and  crosshead 
boxes.  The  boxes  on  both  ends  are  adjusted  by  wedges 
moved  by  set  screws  placed  in  the  top  of  the  rod.  Both 
wedges  move  in  the  same  direction  so  the  length  of  the 
rod  is  not  changed.  The  high  pressure  valve  is  of  the 
double-face  telescopic  type,  receiving  the  boiler  pressure 
on  the  inside.  The  low  pressure  valve  is  of  the  common 
"D"  type  with  a  round  relief  area  on  the  back.  The 
outboar<l  bearing  has  the  same  form  of  boxes  and  the 
same  adjustments  as  the  main  bearing.  Crucible  steel  is 
used  for  the  piston  rods,  valve  stem,  rocker  shafts  and 
crank  pins.  The  governor  of  the  engine  shown  is  in  the 
fly  wheel  and  i^  quiet  and  quick  in  action,  and  especially 
adapted  to  give  good  regulation  under  sudden  changes  in 
load. 


Iilth\  act,  in  any  place  in  tlic  cily,  shall  lie  dccnicil  a  disor- 
derly person,  and  upon  conviction  shall  be  fined  $5  or 
imprisoned    in  the  house  of    correction    six  months,  or  both." 

The  Civic  Federation  and  the  Woman's  Club  promise 
their  support,  and  a  police  order  will  be  rci|uestcd  to  enforce 
the  law. 

The  movement  is  certainly  a  most  coniincndabU'  one-. 
(Jur  observation  is  that  steady  heailway  is  being  made  in 
this  direction,  for  in  a  mimber  of  places  the  street  railw  ays 
have  succeeded  in  almost  stamping  out  the  ))rHctice. 


COMPRESSED  AIR  IN  CHICAGO. 


We  are  infoniKil  that  the  General  Railway  C'onipanx  has 
arranged  with  llu-  Illinois  Compressed  .\ir  Comjjanv  for 
lesls  of  cars  iipiraU'd  1p\  tlic  llardie  compressed  air  iiiolnr 
on  llu-  Kedzif  sirii-l  liiii'.  'rile  conqiresser  is  in  placi-,  Iwn 
cars  lia\e  liciii  biiiil  and  are  awaiting  shipnienl,  and  as  soon 
as  the  piping  is  inslalkd  tlu-  trial  will  be  .■oninuncid.  It 
is  expected  thai  llic  cars  will  begin  rniniin;;  within  si\t\ 
days. 
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SPECIAL  CARS  IN  WILMINGTON. 

The  Jackson  &  Sharp  Company,  of  Wilmington,  Del  , 
lias  recently  built  some  special  cars  of  beautiful  design  and 
having  several  novel  features.  C.  F.  Hutchings,  superin- 
ten<lent  of  the  Wilmington  City  Railway  Company,  has 
placed  upon  his  roads  some  of  these  cars,  which  are  used 
for  ordinary  traffic,  but  can  be  readily  converted  into  party 
cars.  The  seats,  lambrequins  and  trimmings  can  be  quickly 
removed  and  the  car  fitted  up  as  a  special  as  shown  by  the 
accompanying  engraving.  The  interior  finish  is  of  mahog- 
any and  the  decoration,  upholstery,  draperies  and  carpet  all 
combine  to  make  the  appearance  very  attractive.  No  sash 
is  used  for  the  window  glass,  which  is  of  polished  plate,  and 
is  imbedded  with  rubber  between  the  posts  in  the  woodwork 
surrounding  the  window  opening.  In  this  way  any  rattling, 
which  would  result  from  ordinary  sash,  is  avoided.  The 
curtains  are  made  of  Pantasote  and  fitted  with  Forsythe 
fixtures,  and  these,  as  well  as  the  lambrequins,  were  furn- 
ished by  the  McKay  Curtain  Company.  Comfortable  rat- 
tan chairs  of  various  styles  and  sizes  are  furnished,  some  of 
which  have  tufted  hair  cushions  covered  with  plush.  Spec- 
ial cars  of  suitable  design  and  finish   have  been  so  costly   in 
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SIDE   SEATS    REMOVED    FOR    "  SPECIAL. 

proportion  to  the  limited  demand  that  their  use  has  been 
confined  to  comparatively  few  roads.  This  objection  has 
been  overcome  as  this  car  does  not  cost  a  great  deal  in 
e.xcess  of  regular  first-class  cars  and  its  earning  capacity  in 
much  increased  by  its  use  both  as  a  regular  and  a  sjiecial. 

The  Stein  way  trolley  road  of  Flushing,  L.  I.,  made  a 
Christmas  present  of  $25  to  each  conductor  and  motornian 
who  had  handled  their  cars  for  a  year  without  accident. 


INCLINED  RAILWAYS. 

.\t  the  Novemlier  meeting  of  the  Engineers'  Society  of 
Western  Pennsylvania,  an  interesting  paper  on  "  Inclined 
Plane  Railways  "  was  read  by  Samuel  Diescher.  lie  said 
in  part : 

"The  oldest  type  in  use  is  the  'gravity  incline'  founil  in 
mines  and  quarries  situated  at  altitudes  much  higher  than 
the  point  where  the  products  are  to  be  delivered  for  con- 
sumption or  further  transportation.  This  type  is  used  only 
for  lowering  the  load,  the  weight  of  the  material  trans- 
ported furnishing  the  motive  power. 

"The  range  of  employment  of  cable  railways  with  grip- 
ping devices  is  confined  to  grades  on  which  the  resistance 
from  car  and  load  does  not  exceed  the  friction  in  the  grip 
and  should  further  be  confined  to  grades  on  which  in  case 
of  emergency  the  car  may  depend  upon  its  brakes. 

"Recently  another  type  was  introduced  which  is  a  com- 
promise between  a  gravity  incline  and  an  electric  railway. 
It  is  built  with  single  track  as  well  as  with  double  track.  In 
street  railway  parlance  it  is  known  as  the  'balance  system.' 
It  came  into  existence  since  the  general  adoption  of  electri- 
city as  motive  power  for  street  cars.  So  far  as  it  has  been 
used  for  transportation  of  electric  street  cars  on  grades  too 
steep  to  be  surmounted  in  the  ordinarv  wa}-.  This  type  has 
no  power  plant  of  its  own,  but  the  operation  is  performed  by 
the  motor  of  the  ascending  car.  To  accomplish  this  the  car 
is  counterbalanced  to  the  extent  of  its  dead  weight ;  in  a 
single  track  plant  this  is  attained  by  a  properly  balanced 
iron  dummy  car,  traveling  simultaneously  with  the  motor 
car  but  in  opposite  direction.  In  case  of  a  double  track  line, 
the  necessary  balance  is  established  by  another  car  traveling 
in  opposite  direction.  The  accord  in  travel  between  the  one 
car  and  the  dummy,  or  the  two  cars,  is  accomplished  by  the 
employment  of  a  rope  extending  from  one  car  to  the  other 
by  way  of  a  sheave  located  at  the  head  of  the  incline.  In 
the  case  of  a  double  track  the  cars  are  temporarily  connected 
with  the  opposite  ends  of  the  rope  which  they  both  drop 
upon  their  arrival  at  the  respective  teri*iinals  of  the  incline. 
With  a  single  track  and  dummy  one  end  of  the  rope  is  per- 
manently connected  with  the  latter  and  the  other  is  picked 
up  by  the  car  when  it  enters  the  plane  and  is  dropped  again 
when  it  arrives  at  the  point  whence  it  can  dispense  with 
the  help  from  the  rope.  As  a  matter  of  course,  in  the 
double  track  plant,  schedules  must  be  closely  observed,  else 
the  travel  will  be  verv  irregular  and  unsatisfactory  to 
patrons.  It  is  obvious  that  the  operating  expense  of  such 
an  inclined  plane  is  very  small,  and  were  it  not  for  its  limi- 
tations by  length  and  grade,  its  applicability  would  be  very 
extensive.  It  is  also  limited  by  the  condition  that  the 
tractive  effort  that  can  be  secured  with  the  loaded  car  must 
exceed  the  resistance  due  to  gravity.  Inclined  planes  of 
this  type  are  in  successful!  operation  at  Seattle,  Wash., 
Portland,  Ore.,  .San  Francisco,  Provitlence,  Easton,  Pa.,  and 
Beaver  Falls,  Pa." 

One  statement  was  made  which  needs  correction,  vin., 
that  "the  steepest  grade  on  which  an  electric  car  can  travel 
without  auxiliaries,  *  *  and  to  advantage,  is  9  per  cent." 
Many  roads  have  much  heavier  grades ;  one  in  San  Fran- 
cisco, for  instance,  is  13  per  cent,  and  we  have  there  ridden 
on  a  car,  loaded  to  the  steps,  and  equipped  with  only  two 
ordinary  motors.  With  this  load  a  speed  on  this  grade  of 
between  four  and  five  miles  an  hour  was  easily  maintained 
and  the  operation  has  been  continued. 
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TUSCARAWUS  RAILROAD   COMPANY. 


The  Tuscarawus  Railroad  Company,  of  New  Fliiladcl- 
])hia,  O..  is  perhaps  the  only  street  railway  company  which 
mines  its  own  coal.  This  company  operates  814  miles  of 
single  track  between  New  Philadelphia,  a  town  of  6,000, 
and  Urichsville  with  4,500  inhabitants.  This  line  connects 
at  Urichsville  with  the  United  Electric  Company's  road  to 
Dennison  (4,500)  two  miles  distant,  and  at  New  Philadelphia 
with  the  Tuscarawus  Electric  Company's  street  railway  to 
Canal  Dover  (4,500)  352  miles  away.  On  the  line  are  two 
smaller  towns,  Barnhill  and  Midvale.  At  Midvale  which  is 
the  half-way  point  are  located  the  car  barn  and  power  house 
shown  in  our  illustration.  To  the  rear  of  the  power  house 
is  seen  the  opening  of  the  company's  coal  mine.  Coal  (run 
of  the  mine)  is  delivered  to  the  boiler  room  at  an  average 
cost  of  40  cents  per  long  ton,  a  low  price  for  fuel.  The 
power  house  is  equipped    with  a  250-horse-powcr   Erie- Ball 


with  electricity  and  the  remainder  in  building  cxlcnsious. 
Xaugle,  llolcomh  &  Co.  have  the  work  in  charge,  and 
are  pushing  it  rapidly.  George  Weston  is  the  engineer  and 
superintendent. 

A  line  will  be  built  in  Harrison  street,  running  west 
from  48th  street,  where  it  connects  with  the  Metropolitan 
Elevated  to  Harlem.  Also  a  line  beginning  at  Robinson  a\  e- 
uue  and  Harrison  street,  running  south  on  Robinson  to  J^nil 
street,  west  on  22nd  to  Harlem  avenue,  south  on  Harlem  to 
26th  street,  thence  through  Riverside,  crossing  the  l)es- 
plaines  river  north  of  the  Chicago,  Burlington  &  Quincy 
tracks,  and  thence  in  a  westerly  direction  through  Gross- 
dale  to  Lagrange,  comprising  some  i  7  miles  of  double  track 
in  addition  to  the  13  miles  of  railroad  leased  from  the  North- 
ern Pacific. 

Later  the  line  will  be  extended  to  Hinsdale  in  Dul'agc 
comity.  The  overhead  trolley  will  be  used.  There  is  already 
constructed  track  in  Harrison  street'running  from  llarleni  as 


POWER    HOUSE    OF    THE    TUSCARAWUS    RAILROAD    COMl'ANV    AT    MIDVAI.E,    (>. 


engine  and  four  D-62  Thomson-Houston  generators.  The 
company  owns  five  cars,  built  by  the  G.  C'.  Kuhlman  Com- 
pany, of  Cleveland,  each  equipped  with  two  3o-horse-po\\  er 
W'estinghouse  12- A  motors  and  G.  E.  type  K  controllers. 
The  line  was  opened  for  traffic  on  September  10,  cars  running 
on  60  minutes  headway.  Since  cold  weather  a  skating  park 
with  band  stand,  etc.,  has  been  built  on  the  open  ground  :ii 
the  right  of  the  car  barn,  which  acts  as  a  stimulant  for  traffic. 
The  officers  of  the  company  are,  president,  William  Christy, 
of  Akron  ;  vice-president  and  superinten<lent,  C.  E.  Mitch- 
ner,  of  New  Philadelphia;  secretary  and  treasurer,  C.  11. 
Ilowland. 


CHICAGO  SUBURBAN   RAILWAY  COMPANY. 


The  .Sniiurhan  Railway  Compan\,  which  has  Uascd  llic 
Chicago,  Marleni  &  Batavia  and  the  Chicago  iV  .'^oulli- 
western  divisions  of  the  Chicago  &  Northern  Pacific  Kail- 
road,  on  December  15,  executed  a  .$3,000,000  mortgage; 
.$1,250,000  will   be   spent  In  equipping  the  Northern    Pacific 


far  east   as   Central    avenue,  I  '/,    miles   on    Robinson   a\ciuie 
and  2]/i  miles  rimning  east  from  Lagrange. 

The  contract  for  the  power  house  building  was  let  to.Scoiillar 
iV;  Bierwirth  in  the  earl\'  pari  of  this  niontli,  and  ground  was 
broken  a  week  ago.  The  power  house  will  he  located  on 
the  northwest  corner  of  llarlcni  avenue  and  jjnd  street, 
with  a  frontage  of  loS  feet  on  Harlem  and  1/)  feel  on  J2nd. 
The  stack  and  huilding  lia\e  been  designed  for  a  2,<)0()-horse- 
power  plant,  but  the  first  installation  will  comprise  onl\ 
three  250-horse-i)ower  Stirling  boilers  and  two  taiuleni  com- 
pound condensing  (jreen  engines,  one  of  560  and  one  of  240- 
horse-power.  The  stack  is  to  be  of  steel,  96  inches  in  diani- 
rUr  and  150  feet  high  above  the  grates.  .\  well  will  suppK 
the  condensing  water,  which  will  he  cooled  for  re-use  ]i\ 
rni-ans  of   a  I'ooling  lower   or   of    an     npen    pool    and    cooling 


The  llornellsyille,  N.  \.,  Electric  Railway  wa 
of  $100  which  was  taken  from  a  box  in  which  lli 
tors  on  the  late  runs  deposit  their  days  receipts. 
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CONCRETE  WORK  IN  DETROIT. 


By  F.  A.  I.iitic,  Chief  Engineer,  The  Detr 


When  iho  Detroit  Railway  was  {granted  a  franc  hi  si-  to 
Ixiilil  aiul  operatf  an  electric  railway  in  the  streets  of  Detroit, 
Mich.,  it  accepted,  anion<;.  many  other  things,  that  portion  of 
the  general  street  railway  paving  ordinance,  which  wc  will 
now  (iut>te : 

"  And  the  foundation  for  the  pavement  shall  be  constructed 
in  the  following  manner,  to  wit:  The  roadwav  shall  he 
excavated  to  a  sufficient  depth  below  the  grade  of  the  pave- 
ment to  permit  of  the  construction  of  a  concrete  foundation 
to  a  depth  of  six  inches  below  the  ties,  and  said  foundation 
shall  lie  composed  of  cement,  sand  and  broken  stone  in  the 
proportions  and  manner  specified  for  pavements  when  a 
street  is  paved  with  a  concrete  foundation  in  the  citv  of 
Detroit ;  upon  this  foundation  the  ties  shall  be  placed  and 
concreted  in  with  the  same  kind  of  concrete  to  their  full 
depth,  and  to  such  a  height  above  their  top  surface  as  mav 
be  necessary  to  meet  the  cushion  provided  in  the  street  pav- 
ing specifications  of  the  city  of  Detroit  for  the  class  or  kind 
of  service  paving  material  to  be  used  under  this  ordinance. 

"  Provided,  that  owing  to  the  projecting  of  the  ties  bevond 
the  lines  of  the  outer  rails  of  the  track  the  street  railway 
company  operating  such  railway,  shall  maintain,  until  the 
repavement  of  the  street,  the  pavement  for  a  space  of 
eighteen  inches  outside  of  the  outer  rails  on  either  side  to 
the  satisfaction  of  the  board  of  public  works,  against  any 
damage  thereto  caused  by  the  depression  of  the  tracks  or  the 
movement  of  the  ties  or  rails  resulting  from  the  operation  of 
cars  or  trains  thereon." 

Also  among  the  requirements  was  the  provision  that  there 
should  be  one  inch  of  sand  under  the  tie,  to  form  a  cushion, 
and  to  better  enable  the  track  men  to  surface  the  track. 

Before  we  enter  into  the  discussion  of  the  subject  matter, 
we  wish  to  say  that  whatever  facts  we  shall  present  to  you 
in  this  article  are  based  on  the  construction  of  nearly  fifty 
miles  of  track  on  a  concrete  foundation  in  the  city  of  Deti'oit, 
and  the  figures  that  are  given  are  the  average  as  taken  from 
prices  of  labor  and  material  in  Detroit. 

The  first  thing  that  enters  into  the  preparation  of  a  roail- 
bed  is 

GKADAl'KIX. 

According  to  the  terms  of  our  franchise,  liy  using  a  7-inch 
rail  and  a  tie  5  inches  in  depth  and  7  feet  long,  i  inch  of  sand 
under  the  tie,  6  inches  of  concrete  for  the  foundation,  it  is 
necessary  to  excavate  7  feet  wide  and  19  inches  below  the 
surface  grade  of  the  pavement  or  grade  established  h\  the 
city  engineer. 

The  average  cost  of  excavation  through  streets  pa\  ed  with 
cedar  blocks  laid  on  sand  or  plank,  is  S  cents  per  lineal  foot, 
and  through  streets  with  concrete  foundation  under  the 
cedar  block,  it  is  from  12  to  11^  cents. 

CONCKETK. 

The  concrete  is  usually  laiil  in  two  courses,  in  order  to 
facilitate  construction.  The  first  course  is  laid  6  inches  deep 
and  7  feet  wide.  ^^'lleM  it  has  si-l  from  live  to  seven  da\  s 
Ibe  track  is  laid,  lifted  and  lined,  and  the  second  course  uf 
concrete  is  laiil. 

The  second  course  of  concrete  varies  in  depth  accortling 
to  the  kind  of  pa\  enient  that  is  to  be  used,  as  follows  : 
With   cedar   block  ■J  %    inches,  brick,  Sj-i    inches   and   asphalt 


10;^  inches.     All   7  feet  wide.      For  computation  of  nuanti- 
ties  the  space  occupied  by  the  ties  is  to  be  subtracted. 

The  composition,  as  required  by  the  board  of  public 
works  is  as  follows  :  "All  concrete  laid  in  the  streets  of  the 
citv  of  Detroit  shall  consist  of  Louisville  cement  one  part, 
clean  sand  two  parts  anil  crushed  stone  four  parts,"  or  rather 
the  formula  that  is  used  is, 

2'/2   sacks  of   Louisville   cement- =(1^4    barrel  or  2  barrows). 

4  barrows  clean  sand. 

8  barrows  crushed  stone,  (a  little  over  one  cubic  yard). 

For  one  cubic  yard  of  concrete  it  takes  1.616  cubic  yards 
of  the  above  proportion,  or  one  cubic  yard  of  crushed  stone 
to  1.08  cubic  yards  of  concrete. 

In  preparing  for  the  first  course  of  concrete,  there  are  two 
men  that  go  ahead  and  set  small  stakes  with  the  top  of  the 
stake  at  grade  for  the  upper  surface  of  the  first  course  of 
concrete.  Then  on  a  mixing  boaril  10  to  12  feet  square,  the 
sand  and  cement  are  mixed  quite  thin  with  water,  after 
which  add  the  crushed  stone  (which  should  have  been  pre- 
viously wet )  and  mix  this  compound  thoroughly,  but  do  not 
let  it  get  thin  enough  to  run,  then  shovel  into  the  trench  or 
excavation  that  has  been  prepared  to  receive  it,  keeping  two 
men  known  as  surface  graders  tamping  the  concrete  to  grade 
with  wooden  tampers  i  2  inches  square. 

When  it  comes  to  laying  the  second  course  of  concrete,  it 
has  to  be  tamped  around  the  ties  and  rail  and  for  this  tam- 
pers with  2  by  6  inch  iron  faces  are  used. 

The  second  course  is  laid  to  a  grade  that  meets  the  require- 
ments of  the  kind  of  pavement  that  is  to  be  used. 

The  labor  may  be  itemized  as  follows  : 

1  foreman  at  S2.00  per  day S  2.00 

2  stake  setters  at  $1.50  per  day. 3.00 

8  men  on  board  at  S  i  .50  per  day 1 2.00 

3  men  on  stone  at  i  .50  per  day 4.50 

I  man  on  sand  at  S1.50  per  day 1.50 

1  man  on  cement  at  Si  .50  per  day 1.50 

2  surface  graders  at  $1.65  per  day 3.30 

I  man  from  fire  department  to  turn  on  water  from  fire  depart- 
ment hydrant  at  f  1.75  per  day 1.75 

Total 829.55 

The  above  men  will  lay  an  average  of  400  lineal  feet  of 
concrete  7  feet  wide  and  6  inches  deep,  or  5 1 .85  cubic  j'ards 
per  day  of   10  hours.      Equal  to  $0.57  per  cubic  yard. 

The  cost  of  concrete  per  mile  of  single  track  for  cedar 
block  pavement  may  be  summed  up  in  this  manner,  viz  : 

1,540  barrels  Louisville  cement  at  60  cents  per  barrel $   924.00 

630  cubic  yards  sand  at  65  cents  per  cubic  yard 409.50 

1,260  cubic  yards  crushed  stone  at  Si. 25  per  cubic  yard 1,575.00 

Labor  at  Si  .50  per  day 780.00 

City  inspection 40.00 

Total $3,728.50 

or  70  cents  per  lineal  foot, 
and  for  brick  pavement,  76     "         "  "        " 

"     "    asphalt       "         88    " 

TK.\CK    T./ViINC. 

The  ties  used  are  No.  1  white  oak,  sawed  from  live  white 
oak  and  are  7  feet  long,  5  inches  deep  and  8  inches  wide, 
and  are  not  to  vary  over  2  inches  in  length. 

The  rail  is  the  "  Cambria  "  grooved,  section  8  1  4,  8=;  lbs.  per 
yard,  7  inches  high  and  yi  feet  long.  The  special  work  is 
made  from  7-inch  Cambria  iV  Wharton  90  lbs.  per  \ar<l, 
with  3-inch  tram  to  which  is  Imlted  a  guard. 

The  ties  are  laid  on  the  first  course  of  concrete  2'/,  feet 
centers  (although  we  ha\e  laid  about  1^  miles  with  2  feet 
centers. ) 


The    rail    is    laid    and     spiked,  usiiiy;   3  l.y  -j'^-liuli   spikes.  \\\-    ha\  e    had    senile   experienee  with  hoi  rixeted  and  elee- 

Aftcr  spiking,   sand    is   tamped  under  the  ties  and    the   track  trie  welded    joints.      Hot  riveting  gives  fair  satisfaction  where 

brought  to  grade  and  lined.      After  this  is  done  it  is  readv  for  it  has  heeii  used  on   the   Cleveland  City  Railway,  Cle\  eland, 

the   .second   course  of  concrete   prc\  iinisl\   descrilied.      If   (he  Oliio.      .Mthoiigh    we    think   that    the    additional    life    of   the 

weather    is   at   all   warm   it  will    he    necessary    loha\eafew  joint  is  not  great  enough  to  warrant  the  extra  exix-nse.      'J'lie 

men  go  just  ahead  of   the  concrete  hoards  and  kee])  the  track  electric  weld  seems  to  give  the  best   all-around  results  where 

hi  line.  the  breakage  of  joints  is  at  a  minimum,  hut  the  great  cost  of 

I'AVKMENT.  wekling  with  the  present  methods,  cause  most   companies   to 

Cedar  block  is  the  leading  pavement  in  Detroit,   but  brick,  hesitate  about  trying  it. 

asphalt,   Medina   and   cobble   stone   are   used.     The   Detroit  honring. 

Railway  has   laid   between  its  tracks  within  the  city,   and   all  Benedict  A:  liurnham   Xo.  00  bonds  were  used    in   most   of 

on    concrete,    about    1 1  7,000  square    yards    of    cedar    block,  our  construction,  although  last  year  we  used  Chicago  Xo.  <xxx) 

13,000  yards  of  brick,  1,100  yards  of  asphalt,  and  140  yards  bonds  of  the  "U"  pattern,  and  bonded  to  the  base  of  the  rail, 

of  Medina   block,   and  about   36,000  yards  of  cobble  stone  ^\'e  ha\  e   made   no  electrical  tests  of  these  bonds,  but  from 

pavement  on  its  suburban  lines,  the  average   cost   per  square  tests    made    by    others   we  think   that  the  Chicago   Xo.  0000 

yard  being  as  follows :  bond  is  among  the  best  of  the  copper  bonds  that  are  in   the 

Cedar  block  (with  concrete  laidl S  .52  to  S  .55  per  square  yard  market  today. 

Brick 1.1510     1.20 However,  we  consider  that  the  electric    u  elded    joint  is  the 

•'^^P''^" 1.90  to    2.00 only  bond  that  approximates  perfection. 

.Medina  block  "             "           "       2.7n  to    1.00 ■,',,                •     ,   ,        ,           ^-.    t^    ,-. 

,-  Kui      .        ,                  .          j>                       o                  ..        ..        .  t'' f   '""e   mdebted    to   C  n.  Kin<j;,  e  ectncal  suDerintendi'iil 

Cobble  stone  (no  concrete  used) 2810     .30    "        "        "  »!     ^   >    t«.  .  ..j^i. ,  mi.l  imi  lu 

,,-u  1         I      ui     1     I             X        1          1     .■                            -    •  "f  construction  of  the  Detroit  Citizens'  .Street  Railway  Con- 

\\  hile  cedar  block  does  not  make  a  lasting  pavement,  it  is  r        1       ,  ,.       • 

,    ,             ,                              ^       L          ^1                  ,    •  pany,   for   the   following  information  in  regard  to  their  exue- 

reconimended    as    cheap   pavement    where    the    travel    is   not  .     "          .,      ,                                                            ^                              ' 

,     ^    r          n      ^                                1  ■                   ,  rience  with  the  electric  weld  on  Jefferson  avenue. 
very  neavv,  lasts  from  nve  to  seven  years  and  is  easy  to  keep 

•      ■  -ru      •   ..         ..           ^i.      la:               1-   .           "    1       ,-  ■'<•■    says    that    they   consider   the  electrically   welded    joint 

m  repair.      1  he  interest   on   the  difference  between  the  hrst  ,.,',„..•                                               ■                    ' 

»     t  ^u   .        1      -u             u   1..        ivj    1-       Li      1    1  ^"^  "ideal,      it  giving    a  perfect  joint  for  the  return  current, 

cost  of  that  and  either  asphalt  or  Medina  block  keeping  It  111  ,     ,            .               , 

T,,      ••       ■      1         ..     r   •..  u   ■  ^"  """■  'lines  of   this  track  38  joints  pulled  apart  last    win- 
repair.      I  he  Itemized  cost  of  it  being :  ^     '           '^             ' 
„,,,,,            ,  ter,  but  no  others  have  been  reported  broken  since. 
Cedar    block,   at  Siq   to  S20   per  '^ 
cord,  sawed  and  culled,  and  70  -^^  '"'''^  "*  current  was  apparent  after  these  breaks,  which 

square  yards  per  cord 28  cents  1030  cents  per  scjuare  yard  is  attributed    to   the   fact   that   metal   ties   were   used,   and    at 

Gravel  at  gi. 15  per  cubic  yard 4  cents  to    5 intervals  of  about  500  feet,  the  rails   were  cross-bonded  with 

TaratSiy.joperton iicentstoi2 a  i   ;4 -inch  .square  bar  of  iron. 

Labftr  at  S1.50  per  day 0  cents  to  10    "<'««<  t       *         ■        .i_         l        t                          ■      i   1 

'           ' l>ast  spring  these  breaks  were  repaired  by   using  a  special 

Total 52  cents  to  57 splice  that  fitted   around   the   broken   weld.     Then  bonding 

We   have   not   had  occasion  to  use   "headers"   in   unpaved  around    the   break    with    from    four  to  six  Chicago  No.  0000 

streets,   except  in   a  very  few   instances,  and   then   we  used  bonds. 

.second-hand  curb  stones  that  cost  us  20  cents  per  foot.  He  also  says  that  the   conductivity    of  this    rail    is   perfect. 


The  rolling  of  the  pavement,  which  is  included  in  the 
above  figures,  costs  about  i  cent  per  square  yard. 

Do  not  attempt  to  lay  cedar  block  pavement  without  using 
either  tie  rods  or  tie  plates,  because  the  swelling  of  the  blocks 
and  the  tamping  of  the  gravel  between  the  blocks  will  throw 
your  tracks  all  out  of  gage. 

(See  Fig.  i  for  cross-section  of  track  laid  011  concrete 
foundation.) 

HA  II,    JOINTS. 

.So  far  we  have  used  nothing  but  the  36-inch  ten-hole 
splices,  with  two  rows  of  holes,  with  six  on  the  lower  and 
four  on  the  upper  row,  using  i  by  31^-inch  bolts.  When  we 
are  doing  construction  work  we  keep  one  man  doing  nothing 
else  but  inspecting  the  bolting,  and  in  that  way  we  are  able 
to  have  every  bolt  drawn  up  tight,  drawing  the  splice  uj)  so 
that  the  center  of  the  arch  is  about  -^^  to  J_  inch  distant 
from  the  web  of  the  rail.  By  having  this  inspection  we  are 
able  to  have  the  bolting  done  evenly,  and  so  far  we  have  not 
found  any  indication  of  low  joint.s  where  the  track  has  been 
laid  on  concrete  foundation  in  paved  streets. 


no  greater  loss  of  current  can  be  detected  at  the  joints  than  at 
the  center  of  the  rail.  And  a  further  test  shows  that  the 
stray  currents  in  the  earth  and  from  the  water  and  gas  pipes 
(  which  are  connected  at  the  power  house  with  the  negative 
pcjle  of  the  dynamo)  are  all  towards  the  rail,  while  that 
which  is  bonded  with  the  best  copper  bonds,  the  current  is 
towards  the  water  and  gas  pipes,  showing  conclusiyely  that 
the  resistance  in  the  electric  weld  joint  is  practically  «//. 

The  cost  per  lineal  feet  of  single  track,  concrete  founda- 
tion, which  includes  the  cost  of  excavation,  laying,  lifting 
and  lining  of  track,  cost  of  concrete  and  labor  of  mixing  and 
tain])ing,  and  cost  of  pavement,  may  be  summed  up  as 
follows  : 

Excavation,  ig  inches  deep  by  7  feet  wide 80.80  per  lineal  foot 

Track  laying,  lifting  and  lining 10 

Concrete,  (cedar  block) 70    "        "        " 

Pavement,  cedar  block 42    "        "        " 

Total  cost  with  cedar  block  pavement $1.30 

"        "        "     brick 1.80  "        "        " 

asphalt 2.45  "        "        " 

"        "        "     medina,  or  granite 3.20  "        "        " 


(^»ti«€tlF(aUway*9\cyicvv^ 


lltlfNCll     WllltK. 

TliiTc  is  OIK-  i>lluT  matter  to  wliicli  w  i.-  wish  tii  ,i;i\r  sdiir- 
atti-iitidii,  aiul  tliat  is,  <.-onslnK-ti()ii  on  a  (.•oiurftc  foimdatiini, 
withdiit  tii-s,  or  as  \vc-  call  it  "  triiicli  work." 

W'licii  our  work  of  L-oiistructiou  bcfiaii  in  stri.-i.'ts  paved 
with  brick  and  asphalt  laid  on  6  inches  of  concrete,  and  our 
niana<;ers  realized  the  great  expense  that  w  imld  he  attached 
to  construction  with  tics,  they  began  to  look  over  the  field 
for  a  cheaper  method  and  decided  on  "  trench  work  "  without 
ties. 

IJefore  beginning  this  work  it  is  necessa.i\  to  have  the  line 
of  the  tracks  run  very  carefully  with  a  transit,  giving 
••  points  "  about  every  50  feet. 

From  this  line  the  gnage  line  of  the  tracks  can  be  located^ 
then  with  a  chalk  line,  chalk  a  line  6  inches  on  either  side  of 
the  guage  line.  (  This  precisio«  is  to  save  cost  of  pavement 
and  concrete  that  might  be  torn  out  by  careless  workmen)  ; 
then  the  trcncli  is  excavated  to  a  depth  of  15  inches  for  a 
7-inch  rail  and  12  inches  wide,  (see  Fig.  2)  using,  to  cut 
through  asphalt,  two-edged  axes  made  by  our  blacksmith, 
and  "  stone  "  picks  to  get  through  the  concrete. 


tile  width  of  the  channel  corresponding  to  the  width  of  the 
base  of  the  rail,  and  the  rail  placed  in  the  channel,  (ireal 
1  an-  is  laken  to  see  that  the  track  is  to  proper  grade  and  line. 

This  conipleled,  the  track  is  ready  for  the  grouting,  or  the 
second  course  of  concrete.  The  composition  of  the  grout- 
ing (see  "A"  in  Fig.  2)  being  one  part  best  Portland 
cement,  one  part  clean  sand,  and  three  parts  of  fine  gravel, 
thoroughlv  mixed  with  water,and  then  carefully  tamped  about 
the  rail,  bringing  the  grouting  up  to  the  proper  height  to 
meet  the  cushion  for  the  pavement.  The  men  are  cautioned 
not  to  disturb  the  alignment  of  the  track  in  any  manner. 

After  this  is  allowed  to  set  from  eight  to  ten  days  it  is 
ready  for  paving.  If  it  is  asphalt  pavment  we  let  it  out  by 
contract,  but  the  brick  paving  we  do  ourselves.  Instead  of 
using  tar  for  cement  between  brick,  we  use  grouting  com- 
posed of  one  part  of  Portland  cement  to  three  or  four  parts 
of  clean  sand,  mixed  thin  with  water,  so  that  it  will  run 
readilv.  This  is  poured  over  the  brick,  and  worked  between 
the  joints  of  the  brick  with  a  wire  broom.  This  grouting 
permeates  the  sand  cushion  luider  the  brick,  and  when  once 
set,  forms  one  solid  mass  of  brick  and  concrete,  shedding  all 


Sections  of  track  laid  In  trenches  without    ties  in  streets  paved  with    asphalt    and   brieh   on  concrete    foundation 
U . 4'-8/z' *i 


\o\    Dotted     lines    denote    proposed    Trench    where  i^ 

I      ,  soil      IS      soft  /   I      , 

4^  r,g.e,  ^-L 


f 


Section    •showing     joint  aplote 


<g>       E)       <§>      m 


Plote    z*'x6"x^" 

with  I"  channel 

^+"xfax%   also    used  on  part  of  work 


Section    showing  froch  loid  readu  for  grouting 


P15.4. 


The  first,  or  foundation  course  (see  "B"  Fig.  2)  is  pre- 
pareil,  using  the  regular  concrete  proportion  of  one,  two  and 
four,  and  adding  one-fourth  of  one  part  of  Portland  cement. 
This  is  tamped  into  the  bottom  of  the  trench  and  should  be 
allowed  to  set  seven  days. 

The  rails  are  then  suspended  over  the  trenches,  the  splices 
put  on,  the  final  bolting  is  done,  and  the  rail  dropped  into 
the  trench,  laying  with  "  broken "  joints.  The  tie-rods 
(  round,  for  asphalt  and  flat  for  brick  )  are  put  on  every  ten 
feet,  and  with  tie-rod  at  every  joint. 

Where  the  tie-rods  cross  between  rails  a  trench  is  cut 
about  4  inches  wide  and  deep  enough  to  allow  the  rod  to  go 
in  and  connect  the  rails  without  having  any  weight  borne 
by  it. 

The  rails  arc  then  drawn  to  guage,  the  track  lifted,  or 
blocked  up  to  grade,  using  oak  "  shims  "  for  blocking.  A 
plate  24  inches  bv  6  inches  by  3^  inch  is  placed  under  each 
joint  (see  Fig.  3)  to  give  extra  support,  or  what  has  given 
better   satisfaction  is  channel  iron,  with  a  one  inch  flanges 


water  and  holding  the  track  in  a  vise  which  wc  believe  will 
be  as  lasting  as  the  rail. 

We  have  used  this  construction  on  90°  curves,  by  making 
the  trench  15  inches  wide  and  laying  the  concrete  so  as  to 
make  a  brace  for  the  rail,  and  the  curves  appear  to  be  as 
perfect  today  as  they  were  on  the  day  that  they  were  laid. 

In  one  or  two  instances  we  have  noticed  small  depressions 
in  the  track  where  the  street  was  paved  with  asphalt,  caused 
bv  soft  soil  under  the  concrete  and  because  the  concrete  under 
the  asphalt  did  not  support  the  foundation  under  the  rail. 
We  think  that  this  can  be  remedied  in  future  work  by  watch- 
ing the  character  of  the  soil,  and  where  it  is  soft  excavate  a 
little  deeper  and  broaden  the  base  (as  shown  in  dotted  lines 
"  C  "  in  Fig.  2  )  and  tamp  in  crushed  stone  until  a  solid  foun- 
dation is  formed,  and  in  fact  we  think  that  under  a  great 
many  conditions  a  broader  base  is  advisable  in  this  kind  of 
construction  to  insure  a  greater  degree  of  stability. 

The  cost  of  construction  with  this  method  is  much  cheaper 
as  the  following  comparison  will  show. 


Trench  work  per  \V,tl,  ties  per                                                  NEW    ELECTRIC    LINES. 

lineal  foot.  lineal  h.ol. 

Excavation So.  lo  So.  1 5 

Concrete  (foundation  course) .11  .35                         .\  luw  iiiliiinliaii    oloctric    line    niiiniiis    thr<ni.t,Hi    ihc    nil 

Track  laying,  lifting  and  lining...                .oS  .10  i.iHiiilr\   and  i<)iiiU'Ctiii<j  with  Toledo  is  contemplated.      C    T. 

Grouting,  or  second  course .iS  .53  (Jeddes  who  recently  resiijned   his   position  as  general  maiui- 

Paving  with  asphalt .55  1.55                           ,,f  j,^^    Toledo,"   Bowlm-    Green   &   Fremont    Railroa.l 

Ties  and  spikes,  2  ■<  C.  to  C .17  ',                    .                       •     ,        .?        ,             -,11                'im 

^.  ,  ■. ,.v,:„„"„.„  „,  Lompanv,  IS  the  practical  railroad  man  in  the  scheme.      1  he 

Channel  iron,  "shims    etc .03  r      ."               i' 

Total  SI. 05  S2.85 

jy//  Lake  Erne 
A  difference  of  $  I. So  per   lineal    foot   in    favor  of   "trench  Sr/J 

work." 

The  largest  saving  is  in  pavement  and  concrete  as  is  shown  Toledo^ 

in  Fig.  4.     While  this  track  has  only  been  laid  for  one  and 

one-half  years  and  consequenth'  we  are  not  prepared  to  give 

the  life  of  it,  yet  our  experience  with  it  justifies  lis  in  recom-  watebvilleV'^-" 

mending  it  to  the  consideration  of  all  street  railwav  managers 

who   have   roads    to   huild    in    streets    i)a\e(l    with    lirick     or 

,      ,  ,  ,  ,      •  VBowling  Green 

asphalt  and  on  a  concrete   loiindation. 

In   conclusion    we   wish   to  say   that   we   are  well   satisfied  munqenI  Jerry  Ci 

with  our  methods    of  construction  on  concrete   foundation   in  CvsNErK            vwmillGhove 

paved  streets,  but  do  not  advise  its  use  in  streets  that  are  not  n.bautimore|      fostork 

paved  outside  of    tracks,  because   where   we   ha\e   trieil    it, 

unless  we  had   the  most   perfect  drainage,  the  winter's  frost  IFimolay 

of  this  northern  latitude  was  sure  to   heave   and  break   the  °      '      "            "            " 

concrete  to  such  an  extent  that  the  tracks  needed   to  be  soon 

•      1  route  is  shown  in  our  sketch.      Lines   from   Tiffin   and    from 

— .» Fiiulla\     meet   a  few    miles    south    of    Bowling    Green    ami 

AN   ELECTRIC   ROAD   UP  MT.   TOM.  thence  run  via  Bowling  Green  to  Waterville  on  the  Mauniee 
ri\er   aiul   down  the  west    bank   of    the   Maumee   to   Toledo. 

The  project  to  build  an  electric  road  up  Mt.  Tom,  Massa-  The   territory  tlimugli  which   the   road  will  run  Is  full   of   oil 

chusetts,  has  taken  definite  form.     The  last  state  legislature  wells  anil  it  sliould  pni\e  a  paying  one. 

granted   a  charter  for  the   formation   of  a  company    which  Another  line    In  which  Mr.  Geddes   is   interested  is  one  to 

should  operate  such  a  road.     It  has  been  incorporated  under  'i*^'  ''"i't  from  Monroe  Piers  at  the  mouth  of  the  Raisin  river 
the  name  of  the  Mount  Tom  Railroad  Company. 

The  altitude  of  the  mountain  is  1,250  feet,  and  it  is 
expected  that  the  length  of  the  road  will  be  a  little  over  a 
mile,  with  a  grade  from  14  to  24  per  cent. 

The  equipment  and  construction  of  the  road  will  be  simi-  .^^\^  tAC*** 

lar  to  that  up  Lookout  Mountain,  at  Chattanooga,  Tenn.  „<7  'z^^/'Lake  Eris 

There  will  be  two  cars  on  the  incline,  one  running  up  while  M  I  C  h  1  u  «  i^  _4:^  1 

the  other  is  going  down,  and  they  will  be  connected  by  a  cable  q^I^'T;;  T^ii^^ 

which  will  pass  over  large  drums  at  either  end  of  the  route.  ToLcoof 

There    will    be     telephonic    communication     between  the 

two  cars  to  avoid  trouble  in  starting  and  stopping,  so  that  °       ^       "  ^  *° 

when  the  bell  of  one  car  rings  the  other  one  is  also  sounded. 

„,,        ,     ^  •  ^  ^,  I        •  L     11  .1.  1    •  to  Teciimseh,  Mich.,  via  Moiinie  aiul  l*eterslnir<;-,  witli  a  pos- 

1  he  electric  motors  on  the  cars  furnish  all  the  power,  and   it  ,  ,  "'  1 

,    ,    .,     ,         ...      ...         ,,  ..  .,  silile  connection  from    Monroe   to   Toledo.      One   of   the   fea- 

is    estimated    that,    with    this  cable  connection,    the    power 

,,..,.,  »      ,.u  •..   •         >  1  tiires  of  this  road  will  be  its  freight  traffic,  transporting  the 

required   to   take    the   cars   up   to   the   summit   is  not  much  ,  ,  .  ,     .  ,   . 

^,         .  .,  ^i_     1        1  hue  white  sand  which   is   found   in   abundance    near    I'eters- 

greater  than  to  move  them  on  the  level. 

■.,   ^  ,  .  -11   L  1       ij  burg  and  is  so  desirable  for  glassmaking. 

Motors  of   75   or    icx>  horse-power  will   be  used,      rower  r.  n 

will  be  furnished  by  the  Ilolyoke  Company.    This  road  will  "*' 

make  the  mountain  accessible  to  i  y),ooo  people  by  street  car  FEED  WIRE   THIEVES. 

ride.      It  is  expected  that  $100,000  will   he   spent  before  the  

road  is  completed  next  June.  'In-   Traction    Company,   of    Baltimore,    Md.,    lost    i,.>(x) 

President   Loomis,  of   the  Ilolyoke   Company,  is  also  the  f^<^'l  "f   fied  wire  last  August.     After  cutting  down  the  line 

president  of  the   Mt.  Tom  Company,  VV.   R.  Hill    is  treas-  t'le    robbers  burned  off  the  insulation  and  sold  the  wire  for 

urer  of  both  concerns,  and   with  one  exception,  the  directors  "'<'  copper.     The  expressman  who  carted  away  the  u  ire  was 

are  the  same.  found   and    gave   what   information    he    could.      RecentK    he 

•  — •  notified  the  detectives  that  the  same  lueii  IkkI  li;irLjaiiuil  with 

Each   of    the   married   men,  employed  upon  the  Northeast  him  again   to   haul    some  wire.      I'htiis    were   riinfulU    iii;i(le 

Electric  road   of   Kansas  City,  received  a  Christmas  present  and    the  two  thieves    arrested    mikI    how    .iwait    liial    In    the 

of  a  large,  fat  turkey.      Each  of  the  single  men   received   a  criinlnal  court.      1(   Is  ihoughl   thai   they   have  lieeii  engaged 

silver  <lollar,  with  which    he   could    buy  a   turkey   or   spend  In   similar  uperalloiis   in    l'eniisvl\  ania,  Dilaware   and    New 

otherwise,  as  he  saw  fit.  b  r^i  v  . 
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THE  WARNER  CAR  HEATER. 


NEW  OFFICIALS. 


The  Ohio  Brass  C'oinpaii)-,  of  Mansfielil,  O.,  has  recently 
issucil  a  catalogue  ilescrihing  a  new  electric  heater  for  street 
cars.  Either  four  or  six  heaters  are  used  in  each  car,  two 
adjustments  being  possible  in  the  first  case  and  three  in  the 
second. 

The  construction  is  simple  and  strong,  two  malleable  iron 
castings  being  used  for  the  casing.  One  supports  the  wires 
and  is  provided  with  lugs  to  fasten  the  heater  in  position, 
while  the  other  protects  the  coils  and  is  so  formed  as  to 
insure  a  draft  of  air  over  the  wires.      A  special  grade  of  wire 
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is  used,  whose  resistance  does  not  vary  even  with  high  tem- 
peratures and  is  not  readily  oxidized.  In  a  set  of  four  heaters 
alternate  sections  are  connected  in  series  and  by  means  of 
two  switches  the  circuits  are  controlled  independently.  With 
one  circuit  in  operation,  3  amperes  are  taken  from  a  500  volt 
circuit  and  with  the  two  in  parallel,  6  amperes  are  used. 

When  six  heaters  are  in  a  set,  the  sections  are  so  divided 
that  one  carries  twice  as  much  current  as  the  other,  and  in 
this  way,  either  3,  6  or  9  amperes  of  current  are  consumed. 
The  temperature  of  the  car  can  be  closely  regulated  and 
sufficient  heat  is  generated  even  for  the  coldest  weather. 

Each  heater  is  tested  and  guaranteed  for  two  years,  new 
■  coils  being  furnished  to  replace  any  that  may  be  defective. 


BLIZZARD  IN  THE  EAST. 


A  severe  wind  and  snow  storm,  December  16,  seriously 
interfered  with  all  kinds  of  traffic  in  New  York,  Boston 
and  cities  along  the  New  England  coast.  The  trolley  roads 
made  a  gallant  fight  to  keep  their  tracks  clear  and  generally 
succeeded  by  the  vigorous  use  of  their  snow  plows.  In 
Brooklyn  the  mail  cars  were  delayed  for  several  hours. 
The  underground  trolley  system  was  seriously  affected  by 
the  snow  drifting  into  the  conduit  and  blocking  the  cars. 
On  some  of  the  suburban  lines  the  wind  piled  the  snow 
in  drifts  of  from  three  to  twelve  feet  deep.  In  one  or  two 
of  the  cities  some  short-sighted  business  men  objected  to 
the  street  car  companies  clearing  their  tracks,  and  threat- 
ened to  shovel  the  snow  back  between  the  rails. 


The  Marietta  Street  Railway  suspended  operations  because 
of  the  cost  of  street  paving  and  the  near  approach  of  electric 
competition.  It  will  be  several  weeks  before  the  horse  cars 
are  superseded  by  the  trolley. 


1  K-ppiTll 

supc'rinlL 
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lairisliurg,     has     recently     been 
(if     the     llKgcrstown     Railwav 


W.     K. 

appoink'd 
CompaiiN . 

F.  M.  Tak'ott,  (if  Richmond,  \'a.,  has  taken  the  manage- 
ment of  the  Consolidated  Street  Railwav,  Dallas,  Texas,  in 
place  of  C.  M.  Ward,  who  has  resigned. 


E.  W.  C'(iui"tne\ ,  assistant  electrician  of  the  Washington, 
Alexandria  and  Mount  Vernon  Electric  Railroad,  has 
resigned  to  accept  the  position  of  general  superintendent  of 
the  electric  railroad  in  Frederick,  Md. 


Joseph  T.  Jones,  of  Buffalo,  N.  Y.,  was  elected  president 
(if  the  Niagara  P^alls  electric  road,  to  succeed  Colonel  Gas- 
kill.  The  new  directors  of  the  company  arej.  T.  Jones, 
Charles  A.  Sweet,  (ieorge  L.  Lewis,  Harlow  C.  Curtis, 
William  B.  Rankine,  Adelbert  Moot,  William  II.  Johnson, 
A.  ].  Porter  and  Charles  H.  Hill. 


At  the  annual  meeting  of  the  Sherbrooke,  Quebec, 
Street  Railway  Company,  John  W.  Burke,  of  New  York  ; 
J.  E.  Flood,  of  Sandy  Hill,  N.  Y. ;  Wm.  Morris,  of  Len- 
noxville ;  Walter  Blue  and  F.  J.  Griffith  were  elected  direc- 
tors. At  a  subsequent  meeting,  John  W.  Burke  was  chosen 
president  and  F.  J.  (Griffith  secretary-treasurer. 


At  the  last  meeting  of  the  Baltimore  City  Passenger  Rail- 
way Company,  Gabriel  D.  Clarke,  Jr.,  was  elected  director 
to  fill  the  vacancv  caused  by  the  recent  death  of  his  father. 
The  present  board  of  directors  consists  of  Bernard  Cohn, 
Austin  L.  Jenkins,  O.  A.  Kirkland,  Alexander  Shaw,  Walter 
S.  Franklin,  John   W.  Hale  and  Gabriel  D.  Clark,  Jr. 


William  J.  Fransioli,  who  had  been  acting  general  manager 
of  the  Manhattan  Elevated  Railroad  since  the  death  of 
Colonel  F.  K.  Hain,  has  been  appointed  permanent  manager 
by  the  board  of  directors.  Mr.  Fransioli,  though  a  young 
man,  has  been  with  the  elevated  company  for  sixteen  years, 
the  hist  fi\e  of  which  he  has  been  Colonel  Hains' assistant. 


The  Hamilton,  Ontario,  Street  Railway  Company  held  its 
annual  meeting  and  elected  Wm.  Gibson,  M.  P.,  to  succeed 
B.  E.  Charlton  as  president.  The  directors  are  :  President 
Wm.  Gibson,  B.  E.  Charlton,  E.  Martin,  \'ice-President 
Isaiah  Beer,  W.  J.  Harris,  F.  W.  Fearman,  John  A.  Bruce, 
and  J.  B.  Griffith,  who  continues  to  act  as  secretary  and 
manatfer. 


The  annual  meeting  of  the  stockholders  of  the  Washing- 
ton &  Great  Falls  Electric  Railway  was  held,  and  the  fol- 
lowing directors  elected  :  J.  P.  Clark,  S.  T.  G.  Morsell, 
Lee  Hutchins,  J.  \'.  N.  Huyck,  Frank  B.  Clark,  W.  E. 
Lewis  and  E.  C.  Clark.  The  board  then  met  and  chose  J. 
P.  Clark  for  president,  S.  T.  G.  Morsell,  vice-president  and 
Lee  Hutchins  secretary  and  treasurer. 


At  a  called  meeting  of  the  stockholders  of  the  Chatta- 
nooga Electric  Railway  Company,  the  resignation  of  Cap- 
tain C.  A.  Lyerly  as  president  was  accepted  and  the  follow- 
ing officers  elected:  President,  J.  H.  Warner;  vice-presi- 
dent, Percy  Warner ;  secretary  and  treasurer,  E.  D.  Lilly. 
The  new  board  of  directors  is  composed  of  J.  H.  Warner, 
Percy  Warner,  Edwin  Warner,  W.  T.  Adams,  C.  A. 
Lyerlv,  T."D.  Young  and  G.  W.  Meade. 
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FIRE  LOSSES  DURING  THE  MONTH. 


T.  E.  HUGHES. 


BROOKLYN. 

The  car  sheds  and  repair  shops  of  the  Brooklyn  lleisjhts 
Railway  Company  were  damajred  to  the  extent  of  $40,- 
000.  The  fire  was  supposed  to  have  originated  from  a 
defective  electric  wire.  The  prompt  action  of  the  car 
employes  saved  all  but  fourteen  of  the  two  hundred  cars 
stored  in  the  barn.     The  loss  is  fully  covered  by  insurance. 


About  a  dozen  cars  were  burned  and  the  car  sheds  of  the 
Nassau  Electric  Railroad  damaged  to  the  extent  of  $35,000. 
One  of  the  cars  was  turned  in  with  a  burnt  out  motor  box 
and  it  is  presumed  that  the  fire  was  started  by  some  of  the 
wood  work  igniting  from  the  heat  of  this  box. 

JAN'ESVILLE,     WIS. 

The  Janesville  Street  Railway  Company's  power-house 
was  destroyed  by  fire,  the  loss  being  $12,000,  partially  cov- 
ered by  insurance.  It  is  supposed  that  sparks  from  the  gen- 
erator ignited  some  waste  and  the  fire  was  communicated  to 
the  oil  cans  in  the  engine  room.  When  a  stream  of  cold 
water  struck  the  engine,  the  cylinder  head  blew  out,  injur- 
ing three  persons. 

NEW    BRUNSWICK. 

Allen's  Theatre  Building,  containing  the  offices  of  the 
Brunswick  Traction  Company,  was  destroyed  by  fire.  Loss 
$300,000. 

AKRON,    OHIO. 

The  Wooster  avenue  barns  of  the  Akron  Street  Rail- 
way &  Illuminating  Company,  with  thirteen  cars,  were 
destroyed  by  fire.     Loss  $10,000;   insurance  $S,ooo. 

DUBUQUE,    IOWA. 

The  quick  response  of  the  fire  department  prevented  a 
very  threatening  fire  in  the  power-house  of  the  Light  and 
Traction  Company.  The  fire  was  beneath  the  engine  and 
dynamo  floor  and  was  extinguished  by  cutting  away  the 
floor  and  using  the  "cellar  nozzle."  The  only  loss  was  the 
damage  to  the  floor. 

FLEXIBLE  TROLLEY  SUSPENSION! 

A  new  trolley  suspension  has  recently  been  placed  upon 
the  market  V)y  Fletcher  &  Stone,  of  St.  Louis.  Great  flex- 
ibility is  claimed  for  this  device  when  used  either  with  the 
bracket  or  span  wire  styles  of  suspension.  Difficult)'  has 
been  experienced  by  the  trolley  pounding  the  line  when 
running  under  a  rigid  ear.  This  suspension  obviates  this 
difficulty,  for  it  permits   both  vertical  and  transverse  vibra- 


tions, and  in  this  way  provides  for  the  oscillation  of  lin- 
ear and  the  pressure  of  the  trolley.  In  case  the  trolley 
jumps  the  wire,  the  force  of  the  blow  given  to  the  span 
wire  is  not  transmitted  to  the  line,  and  in  this  way  many 
fractures  of  the  wire  arc  prevented.  Being  suspended  in 
this  way,  the  trolley  wire  is  pliant  throughout  its  length, 
and  is  free  to  permit  any  vibrations  to  p?9S.  The  .Suburbiin 
Street  Railway,  of  St.  F^ouis,  has  adopted  this  suspension 
on  the  Locust  street  line. 


T.  E.  Hughes  is  perhaps  as  well  known  to  the  street  rail- 
way profession  as  any  of  our  readers.  For  fifteen  years  he 
gavu  his  attention  to  the  manufacture  and  operation  of  street 
railway  cables  and  of  late  years,  since  the  advent  of  electri- 
cal traction,  has  made  a  study  of  the  electric  transmission  of 
power  for  railways.  After 
ten  years'  service  as  manager 
of  the  Washburn  &  Moen 
Manufacturing  Company's 
warehouse  at  Pittsburg,  he 
has  accepted  an  offer  of  the 
.Standard  Underground  Cable 
Company,  of  Pittsburg,  to 
take  charge  of  the  sale  of  its 
insidated  wires  (other  than 
lead  covered  cables)  in  the 
eastern  states.  Mr.  Hughes 
will  have  headquarters  at 
room  18,  Times  building.  New 
York,  where  he  will  be  glad 
to  greet  his  friends,  the  old  as 
well  as  the  new  ones,  which  he  has  the  faculty  of  making  so 
easily.  Geo.  L.  Wiley,  who  has  been  the  manager  of  the 
New  "S'ork  office  of  this  company,  will  continue  in  that 
capacity,  giving  special  attention  to  lead  covered  cables, 
miderground  conduits  and  accessories. 


T.    A.    HUGHES. 


CALUMET  BONDS  CAUSE  BANK  FAILURE. 

The  National  Bank  of  Illinois,  this  city,  is  in  the  hands  of 
the  national  bank  examiner.  The  bank  had  loaned  $2,400,- 
000  on  Calumet  Electric  Railway  bonds,  taking  the  bonds 
as  collateral  at  90  cents  on  the  dollar.  Some  of  the  directors 
in  the  road  are  directors  in  the  bank.  Some  people  believe 
it  is  a  step  on  the  part  of  the  Chicago  City  Railway  to 
secure  the  Calumet. 


OBITUARY. 


Daniel  Moran,  superintendent  of  the  car  house  of  the 
Qiiincy,  Mass.,  Street  Railway,  died  December  11.  Mr. 
Moran  bad  been  sick  but  two  days,  a  rush  of  blood  lo  the 
brain  causing  his  death. 


.\lbert  Maetzcke,  of  Si.  Louis,  who  invented  a  street  car 
fender,  committed  suicide  while  mentally  deranged.  He  was 
a  man  of  fine  edueatiiin,  but  brooded  over  the  alleged  theft 
of  one  of    his  inventions  unlil  his  mind  gave  way. 

Benjamin  F.  Wallis,  of  Fitchburg,  Mass.,  who  was  treas- 
urer of  the  P'itchburg  &  Leominster  Street  Railway  from 
1SS6  to  1894,  is  dead.  Two  sons,  William  B.  Wallis,  of 
Boston  and  Rf)berl  X.  Wallis,  of   Fitchburg,  survive  him. 


lOlias  S.  Ward,  a  director  of  the  Bridgeport  Traction 
Company  and  formerly  its  viee-president,  died  suddenly  al 
his  home  in  Newark,  December  J^.  He  was  the  owner  of 
.1  large  patent-leather  taimery  in  Newark,  a  stockholder  In 
tlu-  Prudential  Insurance  Company,  the  Newark  &  South 
Orange  Street  Railway.  He  was  widely  known  for  his 
charities  and  his  kind,  genial  disposition.  Mr  Ward  was 
about  5<)  years  of  age  and  leaves  a  widow  and  two  seins, 
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REVOLUTION  INDICATOR. 


We  illustrate  herewith  a  revolution  iiulicator  recently 
placed  an  the  market  bj'  the  Electro-Dynamic  Company,  of 
Philadelphia.  The  working  of  this  indicator  is  electrical 
and  is  based  on  the  principal  that  the  voltage  of  the  current 
generated  by  the  revolution  of  an  armature  in  a  constant 
magnetic  field  is  directly  proportional  to  the  speed.  Figure 
1  shows  the  generator,  which  is  a  magneto  machine  differing 
from  a  dynamo  in  having  permanent  magnets  for  the  fields- 
This  generator  is  belted  to  the  shaft,  or  if  extreme  accuracy 
is  desired  it  may  be  geared,  whose  speed  is  to  be  indicated. 
From  it  wires  lead  to  the  indicator  dial,  figure  2,  which  is  a 
simple  voltmeter  with  the  scale  graduated  in  revolutions  per 
minute  or  miles  per  hour  or  whatever  else  may  be  the  unit 
desired.  It  is  evident  that  further  additions  may  readily  be 
made  to  the  recording  apparatus  to  suit  peculiar  conditions 
such  as  providing  a  dial  and  clock  for  a  continuous  record, 
or  an  alarm  to  attract  attention  when  the  maximum  allow- 
able speed  is  exceed.  There  is  no  limit  to  the  number  of 
dials  which  may  be  connected  with  one  generator  and  this 
feature  makes  the  indicator  well  adapted  for  large  plants, 
where  the  superintendent  as  well  as  the  engineer  will  wish 
to  keep  in  touch  with  the  engine  room.  The  apparatus  is 
installed  on  the  ships  of  the  American  line  and  numerous 
yachts,  dials  being  placed  in  the  chief  engineer's  room  and  on 
the  bridge. 

On  twin-screw  ships  a  reliable  speed  indicator  enables  the 
two  engines  to  be  kept  quite  near  the  same  speed,  permitting 
the  rudder  to  be  carried  amidships  and  avoiding  the  drag 
which  occurs  when  it  is  kept  at  an  angle.  One  of  the 
"greyhounds"  reports  a  gain  of  two  hours  by  its  use.  For 
railway  work  its  advantage  over  the  Boyer  recorder  with  its 
complicated  connections  to  the  dial  is  evident. 

This  indicator  shows  the  direction  as  well  as  the  speed, 
since  a  reversal  of  the  direction  of  motion  of  the  armature 


FIGURE    ! — REVOLUTION    INDICATOR  — MAGNETO    MACHINE. 

will  reverse  the  current.  The  dial  is  graduated  both  ways 
from  zero  as  is  shown  in  the  cut.  In  order  that  the  voltage 
produced  by  the  generator  may  be  proportional  to  the  speed 
the  field  must  be  of  constant  strength.  To  accomplish  this 
a    special   grade  of  steel  is  used.     The  armature  is  of   the 


iron  clad  type  and  acts  to  some  extent  as  a  keeper  for  the 
fields.  Should  variation  in  the  magnetism  occur  it  may  be 
corrected  bv  an  adjustable  shunt  in    the  air  gap.      Dial   indi- 


KIGURE   :! —REVOLUTION    INDICATOR— DIAL. 

cators  may  also  be.  easily  adjusted.  To  standardize  the 
instrument  it  is  only  necessary  to  compare  the  readings  with 
an  ordinary  revolution  counter. 


THE  HUNT  AIR  BRAKE  APPARATUS. 


The  Hunt  Air-Brake  Company,  having  its  works  at  New 
Kensington,  Pa.,  is  making  marked  strides  in  the  way  of 
improvements  and  the  orders  and  testimonials  received  are 
evidence  that  the  Hunt  air-brakes  give  satisfactory  results 
in  any  service  in  connection  with  electric,  elevated  or  cable 
roads.  To  be  able  to  promptly  fill  orders  the  company  has 
recently  ordered  sixty-four  motors.  The  air  pump  and 
three-way  valve  used  with  the  apparatus  are  eminently  satis- 
factory in  their  working  and  trials  in  service  show  that  with 
a  fair  voltage  the  air  pressure  may  be  raised  from  zero  to 
seventv  pounds  in  two  minutes.  This  is  an  important  fac- 
tor, as  the  air  pressure  is  raised  so  quickly  that  should  the 
trolley  jump  the  line  after  being  on  only  a  moment,  the 
motorman  would  have  sufficient  air  at  his  command  to  make 
several  stops. 

Among  the  recent  improvements  deserving  of  especial 
mention  is  the  use  of  aluminum  in  the  manufacture  of  the 
air  brake  equipment.  Objection  was  made  to  the  first 
design  on  the  score  of  weight  (the  motor  and  pump  being 
combined  in  one  piece  of  apparatus),  but  in  its  present  form 
the  apparatus  may  be  carried  on  the  platform  of  almost  any 
well  built  car.  The  aluminum  is  the  product  of  the  Pitts- 
burgh Reduction  Company  with  works  at  Niagara  Falls 
and  at  New  Kensington,  adjoining  the  works  of  the  Hunt 
Company.  The  manufacture  of  this  metal  has  been  so 
developed  that  its  use  for  the  brake  castings  is  now  practi- 
cable. All  parts  of  the  apparatus,  other  than  the  pump  and 
motor  castings,  are  of  aluminum,  the  result  being  a  hand^ 
some  piece  of  machinery  which  is  an  ornament   to  the  car. 
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Another  improvement  is  the  small  compound  combined 
pump-motor  brake,  specially  designed  for  short  cars  and 
which  can  he  carried  ander  the  seat  or  under  the  car.  This 
type  is  of  aluminum  throughout  except  such  parts  as  of  neces- 
sity are  made  of  brass  or  iron,  and  is  very  light.  The  space 
occupied  is  32  inches  long  by  12  inches  wide  and  15  inches 
high. 

Both  of  these  combined  motor  brakes  are  controlled  by  a 
new  automatic  controller  which  is  also  of  aluminum  through- 
out except  the  points  of  contact.  The  casing  is  of  alu- 
minum with  a  glass  face  and  occupies  a  space  14  by  'j3/(  by 
^l4  inches.  By  this  device  the  pump  is  absolutely  automat- 
ically controlled,  the  maximum  pressure  being  set,  say,  at 
70  pounds  and  the  minimum  at  40  pounds.  Should  the 
trolley  jump  the  wire  the  pump  is  automatically  stopped 
until  the  trolley  is  readjusted  and  the  car  started.  The 
motorman  has  no  care  of  the  apparatus  and  merely 
handles  the  air  by  means  of  the  three-way  cock  which 
is  directly  in  front  of  him.  To  avoid  the  possibility  of 
an  accident  to  the  brake  equipment  by  reason  of  excess 
current  there  is  provided  a  "midget"  cut-out  by  which  the 
excess  current  is  discharged.  Every  precaution  has  been 
taken  to  protect  the  apparatus  from  injury  and  to  insure  to 
the  purchaser  a  reliable  air  brake.  By  attaching  a  hose  to 
the  combined  motor-pump  air  may  be  used  for  cleaning  the 
motors,  controllers,  seat  cushions,  etc. 

The  Hunt  Air  Brake  Company  now  has  its  axle  connected 
brake  in  successful  operation  on  the  Cleveland  &  Elyria,  the 
Akron,  Bedford  &  Cleveland,  the  Pottsvillc  Electric  Rail- 
way, the  Norfolk  &  Ocean  View,  and  the  Binghamton  Elec- 
tric Railway.  Orders  are  being  filled  for  combined  motor 
brakes  for  the  Norfolk  &  Ocean  View,  the  Cleveland  & 
Elyria,  the  Elyria  &  Lorain,  the  Mt.  Clemens  Fast  Line, 
the  Saginaw  &  Bay  City,  and  the  Akron,  Bedford  &  Cleve- 
land. The  new  cars  of  the  Wilkesbarre  &  Northern  Rail- 
way have  been  equipped  with  the  Hunt  trail  brakes  and  the 
company  has  orders  from  several  roads  in  Pittsburgh,  Buf- 
falo and  elsewhere  for  these  brakes.  The  company  is  also 
furnishing  some  roads  with  combined  motor-pumps  for  use 
in  the  power  house  for  cleaning  purposes.  The  pump  may 
be  mounted  on  wheels  so  as  to  be  carried  about  the  plant 
and  connected  up  where  most  convenient. 


SOME  FURTHER  NOTES  ON  THE  ELEC- 
TRIC RAILWAY  RETURN. 


NEW  MANAGEMENT  FOR  THE  CINCIN- 
NATI, NEWPORT  &  COVINGTON 
RAILWAY. 


The  temporary  embarrasment  of  the  Cincinnati,  New- 
port &  Covington  Railway  has  been  relieved  by  the  issue  of 
$500,000  of  second  mortgage  bonds,  which  will  be  sullicient 
to  enable  it  to  meet  all  obligations.  The  new  board  of 
directors,  elected  from  the  members  of  the  syndicate  whose 
bid  was  accepted,  has  taken  possession  of  the  business 
affairs.  The  advisory  Ijoard  will  consist  of  the  president, 
James  C.  Ernst,  and  four  directors,  Charles  Fleischmann, 
Henry  Pogue,  Charles  E.  Orr  and  If.  P.  Eells.  It  is 
believed  that  this  change  will  put  the  road  on  a  paying  basis, 
and  as  a  result  its  stock  has  taken  an  upward  turn. 

.\t  Allentown,  Pa.,  a  collision  between  a  trolley  car  aiul  a 
passenger  train  on  the  Central  Railroad,  of  New  Jersey, 
was  caused  by  a  broken  switch  and  resulted  in  the  motor- 
man  being  killed  and  five  passengers  injured. 


By    H.    S.    Newton,    Electric   Engineer   Syracuse   Rapid   Transit 
Railway  Company. 


I  am  encouraged  by  a  fellow  feeling  which  I  invariably 
have  aroused  after  reading  accounts  by  others  of  the 
difficulties  in  railroad  construction,  to  chronicle  for  the 
Review  the  experience  we  have  had  in  Syracuse  in  the 
matter  of  rail-bonds.  This  in  its  primary  details  has  been 
so  similar  to  the  tribulations  of  Mr.  Knox,  in  Chicago,  that  I 
am  satisfied  the  trouble  with   riveted,  upset  and  simple  con- 


THE    UNDER    FISH    I'LATE    HOND. 

tact  bonds  cannot  be  confined  to  any  one  place  but  must  be 
of  common  occurrence  everywhere. 

During  the  last  two  and  a  half  years  we  have  laid  some 
thirty  odd  miles  of  double  track  nine  inch  girder  and  have 
passed  through  all  the  stages  of  bond  practice  from  no 
bonds  at  all  to  the  latest  development  in  that  line  which  we 
have  worked  out  and  which  gives  every  indication  of  filling 
the  bill.  Previous  to  the  installation  of  the  heavy  iron,  and 
in  fact  on  portions  of  our  line  at  present,  horse  car  rail  of  the 
fiat  "  L  "  variety  with  iron  plates  at  the  joints  does  service 
with  not  a  suspicion  of  a  liond,  occasional  taps  being  made  to  a 
track  feeder  overhead.  This  is  with  a  serious  loss  in  the 
return,  however,  and  is  somewhat  more  to  be  condemned 
even  than  the  use  of  the  poor  bond  connections  which  we 
have  used  on  other  parts. 

My  attention  was  directed  to  the  condition  of  the  first 
bonds  used  in  our  new  construction  about  six  months  after 
they  were  put  in  place  on  the  occasion  of  our  uncovering 
some  track  for  paving  purposes.  The  first  bonds  taken  off 
revealed  a  mass  of  verdigris  or  oxide,  which  it  was  hard  to 
realize  could  have  collected  in  so  short  a  time.  Further 
research  developed  no  improvement  in   the  condition  of  the 


UNIJEK    TUK    KISn     PI.ATK    IIONI)    ON    KAIL. 

bonds  elsewhere  and  it  was  determined  that  a  change  to 
another  bond  or  to  some  other  method  of  taking  back  the 
return  current  was  decidetlly  necessary. 

To  lin<l  a  better  bond  was  by  no  means  an  easy  matter. 
The  one  we  had  been  using  was  selected  after  careful  inspec- 
tion of  the  various  devices  on  the  market,  had  been  approved 
by   the   superintendent   and    engineer   of  the    water   depart- 
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meat  as  proof  against  the  proiluctions  of  electrolysis  in  the 
water  pipes  and  was  supposed  to  he  in  all  respects  a  superior 
article.  The  use  of  supplementary  under  ground  wires,  my 
own  previous  experience  had  proven  to  be  a  wasteful  throw- 
ing away  of  good  copper  from  the  fact  that  the  life  of  such 
wires  was  limited  to  a  very  few  years. 

Our  first  step  in  a  new  direction  was  to  improve  the  bond 
we  were  using,  an  attempt  which  was  only  successful  to  a 
limited  extent ;  our  next  was  the  trial  and  speedy  adoption 
of  an  entirely  new  departure,  a  bond  which  solders  fast  to 
the  rail.  This  bond  we  are  using  to-day,  the  last  order  hav- 
ing been  for  some  seven  thousand  to  be  used  two  at  a  joint 
on  sixtv-foot  rails.  Our  success  with  it  has  been  so  remark- 
able that  I  cannot  refrain  from  explaining  somewhat  in 
detail  its  construction  and  the  manner  of  putting  it  on, 
especially  as  by  its  simplicity  and  permanency  it  seems  to 
me  to  have  entirely  solved  the  problem  of  obtaining  a  good 
return. 

The  process  of  soldering  strips  or  small  pieces  of  metal 
to  a  large  mass  of  metal  like  a  rail  seems  to  have  been 
looked  upon  by  a  great  many  engineers  and  mechanics  as 
impracticable.  The  idea  has  seemed  to  prevail  that  it  was 
necessary  to  get  the  whole  of  the  greater  mass  as  well  as 
the  smaller  pieces  to  a  temperature  equal  to  that  of  the 
melted  solder  before  it  was  possible  to  make  them  unite, 
whereas,  as  a  matter  of  fact,  if  the  immediate  surfaces  to 
which  it  is  desired  to  have  the  solder  adhere  are  only  brought 
to  the  right  heat  the  result  is  accomplished  without  trouble. 
To  this  fact  the  bond  we  are  now  using  owes  its  success. 
The  bond  itself  and  the  surface  of  the  rail  in  immediate 
proximity  to  the  bond  and  against  which  it  is  brought  in 
contact  are  elevated  to  the  temperature  of  melted  solder. 
The  solder  which  is  left  on  the  bond  faces  by  the  manufact- 
urer in  process  of  construction  is  interposed  between  the 
two  faces  and  the  joint  is  formed,  a  steady  pressure  on  the 
bond  at  the  same  time  prevents  too  thick  a  layer  of  solder 
forming,  by  squeezing  the  superfluous  metal  out  at  the  sides 
of  the  contact  plates. 

The  bond  is  manufactured  in  two  forms,  one  placed 
around   the   fish    plates,  in    plain    sight  when    the   track  is 


AROUND   THE    FISH    PLATE    BOND   ON   RAIL. 

taken  up  for  repairs  ;  the  other  designed  to  be  placed  under 
the  fish  plate  out  of  the  way.  The  former  has  the  advan- 
tage of  being  easy  to  inspect  and  well-designed  for  special 
work  while  the  latter  is  the  cheaper  in  cost,  is  a  somewhat 
better  conductor  because  shorter  and  is  doubly  secured  by 
the  fish  plate  bolts  which  reinforce  the  solder  in  holding  it 
to  place.  The  short  bond  consists  of  a  single  piece  of  metal, 
the  long  bond  of  a  No.  oooo  copper  wire  tipped  at  each  end 
wih  contact  plates. 

The  contact  ends  on  both  bonds  are  ground  down  per- 
fectly true  on  a  surface  grinder  and  tinned  before  leaving 
the  factory.  In  performing  the  latter  operation  care  is 
taken  to  first  carefully  clean  the  surfaces  with  soldering  salts 


and  then  to  dip  them  in  the  melted  solder  in  such  a  way  that 
the  superfluous  metal  will  run  down  and  settle  on  the  sur- 
face where  the  plate  meets  the  steel  of  the  rail. 

Preparing  the  rail  to  receive  the  bond  we  have  found  to 
be  a  very  simple  matter.  When  the  short  bond  is  used  a 
plug  is  inserted  in  the  facer  made  for  the  purpose  which  fits 
the  fish  plate  bolt  holes.  By  the  help  of  a  ratchet  drill 
stock,  a  space  is  then  faced  off  clean  around  the  last  holes  in 
the  end  of  each  rail.  Some  soldering  salts  are  applied  to 
these  surfaces,  the  bonds  are  clamped  in  place  and  the  gaso- 


SOLDERING   ON   A    liOND. 

line  torch  used  for  the  purpose  applied.  A  moment's  appli- 
cation of  the  heat  completes  the  process.  With  the  nine- 
inch  rail  we  have  found  it  thoroughly  practicable  to  use  as 
high  as  four  bonds  at  each  joint. 

When  we  first  began  using  the  soldered  bond  a  pair  of 
ordinary  lineman's  torches  were  used  for  soldering.  These 
we  found  got  out  of  order  easily,  however,  necessitating  a 
considerable  outlay  of  time  and  money  for  repairs.  An 
improvement  in  this  line  was  then  looked  for  and  found  in 
a  large  brazier's  furnace,  which  is  provided  with  adjustable 
torches  and  holds  five  gallons  of  gasoline.  With  this  instru- 
ment a  man  can  solder  on  a  bond  in  one  minute's  time, 
making  a  perfect  joint. 

The  results  of  this  kind  of  bonding  are  easy  to  see  on  all 
the  track  where  the  bond  has  been  used.  No  difference  of 
potential  between  rail  and  water  pipes  with  the  positive  ter- 
minal of  the  voltmeter  on  the  rail  is  observable.  The  bug- 
bear of  electrolysis  in  water  and  gas  pipes  I  feel  sure  if 
killed,  with  nothing  to  fear  for  the  future.  We  are 
approaching  the  period  where  the  practice  of  neglecting 
the  ground  return  in  figuring  power  distribution  may  be 
followed  with  a  little  more  chance  of  obtaining  correct 
results.  Our  bonds  are  all  tight.  The  number  of  loose 
ones  found  by  the  inspector  when  work  was  in  progress 
this  summer  and  fall  was  not  more  than  one-half  of  one  per 
cent.  The  short  bonds  when  loose  are  exposed  the  moment 
the  clamps  are  taken  off,  the  long  ones  on  taking  a  turn  or 
two  with  a  wrench.  To  correct  the  evil  the  rail  must  be 
faced  again  and  the  heat  applied.  With  thoroughly  trust- 
worthy men  we  never  find  any  loose  bonds,  however,  and 
under  any  conditions  the  cost  of  rebonding  is  so  slight  as  to 
be  insignificant.  The  work  can  be  done  at  a  profit  for  ten 
cents  a  bond  where  delays  are  not  necessary  and  for  twelve 
where  all  hindrances  are  considered. 


The  Wilmington,  Pa.,  City  Railway  Company  has  covered 
the  safetv  gates  on  the  platforms  of  the  cars  with  canvas, 
thereby  protecting  the  motormen's  legs  and  feet. 
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ELECTRIC  LIGHT  FROM  THE  CAR  AXLE. 


Moskomtz  System  of  Car  Lighting. 


A  most  satisfactory  arrangement  of  providing'  electric 
light  in  railway  coaches  has  been  offered  by  the  National 
Electric  Car  Lighting  Company,  of  New  York.  The  con- 
ception and  construction  of  the  whole  apparatus  is  very 
ingenious. 

A  four  pole,  iron-clad  differential  shunt  and  series  wound 
dynamo,  weighing  about  350  pounds,  is  suspended  from  the 
truck  of  the  coach. 

A  hard  wood,  split  pulley  on  the  car  axle,  drives  a  spring 
cushioned  counter  shaft  which  absorbs  all  the  violent  jarring. 

The  dynamo  is  belted  to  the  counter  shaft  and  makes  31J; 
revolutions  to  one  of  the  car  axle. 

The  commutator  is  quite  large  and  the  current  is  taken 
from  it  by  two  pairs  of  self  lubricating  carbon  brushes. 

The  dynamo  is  designed  to  give  from  35  to  40  volts  with 
a  current  output  of  2^  to  30  amperes.  The  dynamo  does 
not  begin  to  operate  until  the  speed  is  250  r.  p.  m.,  or  a 
train  velocity  of  8  miles  an  hour,  and  the  differential  wind- 
ing prevents  an  excessive  flow  of  current. 


Two  storage  batteries  of  32  cells  each  are  placeil  under 
the  car  and  absorb  all  the  output  of  the  dynamo  which 
does  not  go  to  operate  the  lights. 

When  the  dynamo  is  not  running,  the  lights  are  supplied 
with  current  from  the  batteries,  which  have  a  capacity  of  i  75 
ampere  hours. 

The  batteries  are  of  the  Plante  type,  but  are  credited  with 
much  longer  life  than  ordinary  cells,  the  positive  plates  last- 
ing nearly  three  years. 

All  the  wiring  centers  in  a  neat  and  compact  switch 
board  placed  under  lock  and  key  in  a  little  closet  at  one  end 
of  the  car. 

A  small  ammeter,  a  dimmer,  switches  to  the  lamp  and 
dynamo  circuits,  and  one  regulating  the  storage  batteries,  are 
on  the  upper  part  of  the  board.  Ueneath  are  automatic 
electro-magnetic  switches  controlling  the  charging  of  the 
batteries  and  the  reversal  of  current.  The  car  is  brilliantly 
lighted  by  twelve  i6-candle-power  lamps  on  the  inside,  with 
four  lamps  in  the  closets  and  vestibules. 

The  Pennsylvania  Railroad  Company  has  adopted  this 
system  for  lighting  sorne  of  its  cars,  and  the  Santa  Fe  is 
giving  it  a  thorough  trial  at  their  own  expense. 

Messrs.  Max  E.  Schmidt  and  Morris  Moskowitz,  who 
are  representing  the  western  interests,  are  confiilenl  that  it 
will  prove  a  great  success. 


COMPRESSED  AIR  MOTORS. 


Compressed  air  motors  are  still  running  in  New  Wirk 
c\l\.  In  some  respects  they  are  doing  much  better  than  was 
gencrallx  expected.  The  motor  on  123rd  street  has  run 
17,373  miles  and  carried  107,529  passengers  up  to  December 
2^,  antl  the  operators  claim  without  delays  or  the  expendi- 
ture of  a  cent  for  repairs.  On  the  3rd  avenue  svstcm  se\  eral 
nidtcirs  are  running  steadilv.  These  are  all  being  operated 
li\    the  American  Air  Power  Company. 


What  is  known  as  Whitney's  company  has  incorporated 
for  $1,000,000,  with  one-lialf  paid  in,  under  the  title  of  the 
Compressed  Air  Power  Conipanv.  The  directors  named 
are:  Willianj  C.  Wliilney,  Thomas  J.  Ryan,  Frederick  S. 
Pearson,  William  W.  Cook  and  William   L.   Klkins. 


L"  ROADS  IN  HARD  LINES. 


The  calile  in  New  York  and  the  trolley  in  P.n.oklyn  liave 
plaved  havoc  with  the  "L"  rijads.  The  latter  have  been 
deferring  action  from  month  to  month,  vainly  hoping  for 
better  earnings.    There  is  now  no  alternative  for  them  but  to 


equip   electrically.     The  comparison 
tells  the  story  in  a  few  words  : 

NEW    YORK    CITY. 


)f   passengers    carried 


Elevated  roads 184,703,636 

Surface  roads 357,806,862 

Total 542,5 10,498 

BROOKLYN. 

i8g6. 

Elevated  roads 50,626,512 

.Surface  roads 1 70,946,25 1 

Total 221,572,763 


187,614,985 
286,833,434 


474,448,419        454,39°.434 


1895.  ■S94- 

53,251,922  48,705,847 

153,420,579  143,131,063 

206,672,501  191,836,910 


WEST  END  STRIKE  A  FAILURE. 


The  West  ICnd,  Boston,  employes  failed  in  their  attenipteil 
strike,  which  was  to  force  a  recognition  of  the  union.  It 
was  plainly  the  work  of  professional  agitators,  and  the  great 
niajoritv  of  the  men  had  little  heart  in  it.  On  December  23, 
the  presi<lenl  iif  the  iinicin  issued  an  tiltitnatuin  to  President 
LitlUs  saying  that  a  strike-  would  be  deilared  if  the  agri'C- 
nu-nl  presented  by  the  iiu'ii  was  not  signed  hy  3  o'clock. 
President  l.illli'  sent  fcir  the  union  cillicials  and  persuaded 
them  tc,  gi\e  him  one  week  to  consult  the  <lirectors.  In 
violation  of  this,  8o(j  of  the  men  wcnl  out  on  a  strike  the 
iicNt  morning.  The  otVicers  of  the  road  iinnieiliateh  took 
steps  to  supply  the  jilaces  of  the  strikers,  and  on  Christmas 
(lav  all  the  ears  \vere  niniiiiig.  .Some  of  the  old  men  were 
allowed  to  return. 


People's  .Street  Railway  Company  of  Lu/erne  county. 
Pa.,  is  granted  permission  by  the  court  to  change  its  name 
to  ".Scranton  Railway  Company." 


The  Baltimore  City  Passenger  Railway  Company 
declared  a  semi-annual  dividenil  of  five  per  cent,  payable  on 
or  after  January  2.  This  makes  ten  per  cent  paid  during 
the  year  which  has  been  a  very  successful  one  under  the 
management  of  Col.  Walter  .S.  Franklin. 
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DORNER  &  DUTTON  FAILURE. 


The  Donicr  &  Duttoii  Manufacturing  Conipam'  and  tht- 
Dorner  Foundry  Company,  of  Cleveland,  have  failed.  On 
January  2  jud<^nients  agj^ref^ating  $85,000  were  entered. 
There  was  a  big  scranil)le among  the  attorney-s,of  whom  thirtv 
were  in  court  at  one  time.  On  January  7,  E.  E.  Strong  was 
appointed  receiver.  The  failui-e  is  a  bad  one,  and  the  per- 
centage likely  to  be  paid  to  creditors  is  very  small.  When 
George  A.  Arthur  entered  the  Manufacturing  Company 
early  last  year,  as  vice-president  and  secretary,  it  was  under- 
stood he  would  put  additional  capital  into  the  business.  It 
appears  now  the  new  money  was  chiefly  used  in  the  Foun- 
dry Company.  Business  depression,  the  management  and 
the  ruinous  prices  at  which  some  lines  of  goods  were  sold, 
united  to  bring  about  the  failure.  There  is  a  good  deal 
of  resentment  among  recent  creditors,  who  now  assert 
the  compan)'  must  have  certainly  known,  fully  two  months 
prior  to  the  crash  that  it  could  not  possibly  hope  to  pull 
out,  but  notwithstanding  this  went  on  and  incurred  further 
liabilities.  What  the  salvage  on  the  wreck  will  he,  will 
largely  be  determined  by  the  policy  of  the  receiver.  If 
a  sale  of  the  machinery  of  which  there  is  considerable, 
and  much  of  it,  especially  the  gear  cutters,  comparatively 
new,  should  be  forced,  it  would  not  bring  much  more 
than  old  iron.  The  Foundry  Company-  is  largely  to  blame 
for  the  failure. 


TRACK  LAYOUT  AT  PULLMAN. 


Our  engraving  shows  the  track  layout  recently  installed 
in  the  yards  of  Pullman's  Palace  Car  Company,  at  Pullman, 
111.,  by  the  Paige  Iron  Works,  of  Chicago.  In  order  to  fur- 
nish a  means  of  transporting  trucks  and  material  between 
the  truck  shop  and  the  machine  shop,  a  distance  of  about 
525  feet,  the  tracks  shown  were  laid.  .Sixty-pound  T-rails 
are  used.  The  special  feature  about  the  construction  is 
the  use  of  street  railway  switches  throughout,  \yith  a  con- 
sequent great  saving  of  space  that  would  other\yise  be 
required  for  the  switch  stands,  throw  rods,  etc.  There  is 
also  a  saving  of  time  because  the  switches  may  be  thrown 
by  the  man  pushing  the  truck.  While  the  switches  are 
all  constructed  for  car  wheels  tlie  curves  are  so  sharp  that 
only  trucks  or  short  four  wheeled  cars  can  be  used.  On 
the  lead  track,  however,  with  its  longer  curves,  locomo- 
tives and   cars  are  used. 


A  NEW  ROAD. 


Repeateil  calls  upon  the  representatives  of  the  Chicago 
Electric  Street  Railway  Company  have  developed  the  fact 
that  they  are  too  much  occupied  to  furnish  any  information 
as  to  their  plans,  and  that  they  have  even  forgotten  who  are 
the  financial  backers  of  the  concern.  The  company  was,  on 
January  9,  enjoined  from  proceeding  with  the  work  of  pur- 
chasing frontage  consents.  The  information  in  chancery 
filed  by  the  attorney-general  alleges  that  none  of  the  stock- 
holders of  the  company  have  any  money,  and  that  their 
object  is  merely  to  speculate  in  articles  of  incorporation  and 
force  existing  lines  to  buy  them  up. 


BIG  STERLING  CONTRACT. 


The  Sterling  Supply  &  Manufacturing  Co.,  New  York, 
are  to  equip  the  150  open  cars  now  building  at  the  .Stephen- 
son works  for  the  Metropolitan  Traction  Co.,  New  York 
city,  with  Sterling  registers.  Sterling  sand  boxes.  Sterling 
fenders  and  Sterling  safety  brakes.  These  brakes  are  the 
same  as  already  in  use  on  the  Broadway  cable  as  their  stand- 
ard. The  Metropolitan  Traction  has  also  ordered  600 
Sterling  sand  boxes  for  cars  now  running  on  its  lines.  Pres- 
ident Carson,  of  the  Sterling  Company,  is  evidently  one  of 
those  prophets  who  are  honored  in  their  own  country,  and 
as  the  devices  have  been  previously  in  use  on  the  Metropol- 
itan, the  order  is  all  the  more  pleasing  to  him  as  evidence  of 
satisfactory  performance  on  one  of  the  best  known  roads  in 
the  world. 


DETROIT  CITIZENS'  CONTROLS  BELLE 
ISLE. 


Tom  L.  Johnson,  Albert  Pack  and  Henry  A.  Everett 
have  purchased  the  Fort  Wayne  &  Belle  Isle  Railway,  for 
$1,100,000,  being  par  for  nine-tenths  of  the  bonds  and  $175 
per  share  for  nine-tenths  of  the  stock.  Fares  have  been 
raised  from  eight  tickets  for  a  quarter  to  six  for  a  cpiarter, 
with  transfers  to  other  lines. 


The  Camden  (  N.  J.)  &  Suburban  Railway  Company, 
distributed  $500  among  its  conductors  and  motormen,  Christ- 
mas, as  a  token  of  appreciation  of  exemplary  conduct  during 
the  past  three  months. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances,  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


Union  Loop  Power  House. 

We  publish  herewith  the  plans  of  the  power- hmise  of  the 
Union  Elevated  Railroad  Com]iaiiv,  of  Cliicayo.  The  tracks 
to  Ijc  operated  by  power  from  lliis  plant  comprise  the  entire 
union  loop.  The  \olume  of  tralHc  will  lie  \  erv  i;i-cal.  The 
number  of  trains  now  on  the  three  elevated  lines  in  opera- 
tion is  about  1,000  per  day,  and  with  the  addition  of  trains 
from  the  north  side  it  is  probable  that  the  ninnber  will  not 
be  less  than  1,500.  This  station  will  be  the  most  important 
one  in  the  city,  as  all  the  elevated  roads  will  receive  a  por- 
tion of  the  power  from  it,  and  will  have  a  cap'acitv  of  10,- 
000  horse-power.  It  is  expected  tliat  it  will  be  in  operation 
about  July  i. 

The  power-house  is  on  Market  street,  about  :;oo  feet  south 
of  Van  Buren  street  and  extends  to  the  river.  The  front- 
ajje  is  141  feet  on  Market  street  and  63  feet  on  the  ri\er,  the 
north  lot  line  beiii';  164  feet  lon'.,>-.  The  liuildin;^  is  two 
stories  with  a  basement,  the  street  front,  \\  liieh  we  show, 
beinjj  of  pressed  brick  with  stone  trininiinfis.  I'p  as  far 
as  the  boiler  room  lloor  the  walls  are  laid  with  I'orllanil 
cement. 

This  is  the  onh  modern  street  railway  power-liouse  w  est  of 
Philadelphia  built  on  the  double-deck  plan.  This  type  of  con- 
struction was  onlv  adopted  bv  force  of  neeessitv.  It  was 
originallv  intended  to  build  a  station  w  ith  entwines  and  boil- 
ers  both  on  the  <^roinid  Hoor,  but  it  was  foinid  |)racticall\ 
impossible  to  <^et  an\  more  laiul  at  that  ]3laee  anil  there 
seemed  to  be  no  other  L;(iod  location  available,  for  suitable 
power-house  sites  are  not  easy  to  find  -in  the  heart  of  the 
business  district  of  Chicai^o. 


In  the  hasenu-nt,  which  is  6  feet,  5  inches  below  the  street 
j^rade,  will  be  the  condensers  and  circulating,-  pumps. 
Wheeler  surface  condensers  will  be  used.  The  large  hatch- 
ways shown  in  the  plan  make  the  basement  lighter  and 
afford  a  ready  access  to  the  machinery.  For  handling  the 
l^imips  and  condensers  an  8-ton  post  crane  is  provided  at 
each  hatcliway. 

.Vlong  the  north  side  of  the  engine  room,  which  is  S  feet, 
7  inches  above  grade,  are  to  be  the  engines.  Provision  is 
made  for  four  horizontal  Corliss  cross-compound  condensing 
engines  with  cvlinders  30  and  60  by  60  inches,  running  at  75 
r.  p.  m. ;  three  onlv  will  be  installed  at  first,  however.  The 
fly  wheels  are  J5  fi'cl  in  diameter,  with  100,000  poimds  in 
the  rim.  The  engines  will  be  built  by  the  Cieorge  II.  Cor- 
liss Coinpan\-,  of  l*ro\  idence,  and  each  direct-connected  to  a 
1,500  kilowatt  generator  built  bv  the  Siemens  &  Ilalske 
Company  of  America.  The  engiiu-  room  will  be  served  by 
a  traveling  crane  with  a  span  of    50  feet,  8  inches. 

The  boiler  room  lloor  is  48  feet,  3  inches  above  the  engine 
room  Hoor.  The  boilers  rest  on  box  girders  44/^  inches 
deep,  and  these  are  carried  bv  other  girders  of  about  the 
same  ilepth,  supported  at  interxals  of  18  feet,  3  inches  by 
columns.  Twelve  feet,  3  inches  lulow  the  boiler  room  floor 
is  a  second  floor  of  arched  cement  which  forms  the  ceiling 
of  the  engine  room.  lietween  these  two  floors  are  the  con- 
\e\cirs  for  handling  the  ashes.  The  boiler  plant  comjirises 
sixteen  40o-horsi'-|)ow  er  Rabcock  I'v:  Wilcox  boilers,  furnish- 
ing steam  at  160  ])oinuls  prt'ssm-e.  .\cme  mechanical  sto- 
kers made  by  the  I''alls  Rivet  .V  Machine  Company  will  be 
used. 
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At  the  south  silk-  of  the  building  is  the  coal  storage  bin 
with  a  capacity  of  2,000  tons.  Coal  couvevors  of  the  most 
approved  type  will  be  installed  on  the  south  side  of  the  stack 
for  handling-  coal.  The  stack  is  of  brick,  octagonal  in  sec- 
tion, and  240  feet  high  above  grade,  with  a  flue  13  feel,  6 
inches  inside  diameter.      The  lower  portion  of  the  stack  will 


be  utilized  as   a   store   room    for   engineer's   supplies.      The 
roof  of  the  building  is  of  arched  cement. 

The  station  was  designed  bv  S.  Potis,  Jr.,  chief  engineer 
of  the  company,  who  has  designed  and  built  so  many  of  the 
large  stations  in  this  city. 


St.  Anthony  Falls  Power  Plant. 
(From  our  Minneapolis  Correspondent.) 

The  contract  for  furnishing  and  installing  the  electrical 
apparatus  for  the  new  plant  of  the  St.  Anthony  Falls  Water 
Power  Company  has  been  awarded  to  the  General  Electric 
Company.  This  plant  which  will  be  completed  in  Jul\-,  \yill 
be  second  only  to  the  Niagara  plant  in  magnitude.  There 
is  sufficient  water  to  furnish  10,000  horse-power,  but  7,000 
only  is  to  be  provided  for  in  the  first  installation.  This  will 
be  used  by  the  Twin  City  Rapid  Transit  Company  for 
operating  its  street  railway  lines  in  Minneapolis  and  St. 
Paul,  4,000  horse-power  in  the  former  and  3,000  in  the 
latter.  The  3,000  horse-power  yet  to  be  provided  for  \yill 
1)6  leased  to   milling  companies. 

There  will  be  seven  General  Electric  generators  of  1,000 
electrical  horse-power  each  and  rotary  transformers  of  6,000 
horse-power  capacity  with  the  necessary  step-down  trans- 
formers. The  transmission  will  be  over  lead  cables  laid 
underground.  The  current  will  be  fed  to  the  trolley  wires 
in  multiple.  The  current  for  St.  Paul  will  lie  furnished 
at  a  voltage  of  10,000;   for  Minneapolis  at  3,400. 


The  ilam  is  a  very  sidistantial  structure  of  solid  masonry, 
extending  across  the  river  on  a  broken  line,  beginning  on 
the  south  side  a  short  distance  east  of  the  10th  avenue  bridge 
and  running  on  the  north  side  nearly  to  the  Minneapolis 
Western  Railroad  bridge.  The  power  house  is  a  structure 
about  75  by  250  feet.  Water  is  led  to  the  turbines  through 
steel  flumes.  The  available  head  is  about  20  feet.  The  tur- 
bines are  being  furnished  by  the  Stillwell-Bierce-Sniith-Vale 
Company.  There  will  be  28  of  these,  direct  connected,  4  to 
each  generator. 

The  St.  Anthony  Falls  Water  Power  Company,  William 
de  la  Barre,  chief  engineer,  is  represented  by  Charles  G. 
Armstrong  and  the  Twin  City  Rapid  Transit  Company  by 
Force  Bain. 


On  the  night  of  December  i  the  electric  cars  at  Bangor, 
Me.,  were  compelled  to  stop  running  for  a  short  time, 
because  the  pipe  supplying  feed  water  for  the  power  station 
became  stopped  bv  anchor  ice  which  had  been  forced  into 
the  canal. 


The  Biriningham  (Ala.)  Railway  and  Electric  Company 
has  substituted  an  electric  motor  for  the  steam  engine  and 
boiler  plant  formerly  used  to  furnish  power  for  the  shop. 
Economy  in  space  as  well  as  economy  in  coal  was  a  con- 
sideration leadincj  to  the  changfc. 


A  serious  accident  occurred  at  the  power  house  of  the  St. 
Paul  City  Railway  Company  on  December  25.  A  belt 
slipped  off  its  pulley  and  shattered  the  wooden  casing 
around  one  of  the  dynamos.  A  splinter  struck  one  of  the 
dynamo  tenders  in  the  mouth,  pierced  the  roof  and  pushed 
one  eve  from  its  socket. 


The  Montreal  Street  Railway  Company  gave  its  employes 
a  substantial  Christmas  remembrance  in  the  form  of  a  turkey 
and  a  plum  pudding  for  each  man.  This  required  six  tons 
of  turkej-  and  three  tons  of  plum  pudding,  amounting  to 
eight  carloads  in  all.  The  men  received  this  fine  Christmas 
gift  at  the  Cote  street  station  on  December  23  and  24. 


R.  M.  Walmsley,  president  of  the  New  Orleans  Traction 
Companjr,  reported  to  the  directors  that  the  compan3''s  affairs 
were  in  a  most  satisfactory  condition,  and  that  during  the 
year  a  million  and  a  half  of  the  floating  debt  had  been 
retired.  The  only  change  made  in  the  official  list  was  the 
election  of  C.  D.  Wyman,  general  manager,  to  the  board  of 
directors  and  A.  II.  Ford,  secretary  and  treasurer. 


The  Electrical  Engineer,  of  New  York,  has  just  cele- 
brated its  crystal  anniversary  by  publishing  a  special  num- 
ber, which  will  prove  a  treat  to  its  readers.  Many  promi- 
nent writers  have  made  contributions  on  varied  electrical 
subjects,  and  the  advancement  during  the  past  fifteen  years 
has  been  carefully  reviewed.  The  Review  extends  con- 
gratulations and  best  wishes  for  a  long  and  prosperous  career 
for  the  Electrical  Engineer. 


On  January  4,  the  Brownsville  branch  of  tKe  Birmingham 
Traction  Company-,  extending  through  the  south  side  of 
Pittsburg,  Kno.Kville  and  Beltzhoover,  was  opened.  The 
grades  on  this  road  are  very  heavy,  necessitating  loo-horse- 
power  motors  on  the  cars.  There  were  put  in  operation 
twenty-two  cars,  and  to  meet  this  increased  demand  for 
jjower,  three  new  ^oo-horse-power  generators  have  been 
adiled  to  the  Birmingham  plant. 
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PERSONAL. 


Ell  will  L.  Watsort,  president  of  the  Worcester  &  Subur- 
l>aii  RaiKva\ ,  has  lately  returned  from  an  extended  weddinj; 
tour. 

T.  R.  Hull,  superintendent  of  the  Centerville  ( Conn. ) 
Electric  Road,  was  presented  with  a  <;okl  watch  and  chain 
bv  the  directors  of  the  company. 


S.  J.  Wick,  of  the  Electric  Railway  Equipment  Company, 
Cincinnati,  spent  several  days  in  Chicago  last  week,  callintr 
on  his  many  friends  in  the  trade. 


O.  M.  Hubbard,  of  the  Bradford  Heltinj;  Company,  Cin- 
cinnati, spent  several  days  in  Chicajjo  last  week.  He  reports 
business  as  good  and  improving. 


Superintendent  John  Busby,  of  the  Wyandotte  &  Detroit 
River  Electric  Railway,  was  presented  with  a  handsome 
cane  chair  for  Christmas  by  the  employes. 


S.  H.  Bennett,  secretary  and  treasurer  of  the  Atlanta 
Railway  Company,  Atlanta,  Ga.,  was  given  a  very  hand- 
some umbrella  on  Christmas  by  his  employes. 


W.  A.  Satterlee,  purchasing  agent  for  the  Metropolitan 
Street  Railway,  of  Kansas  City,  has  recently  been  to  Florida 
looking  after  an  orange  grove,  of  which   he   is  the  possessor. 


].  B.  McClarv,  who  has  served  so  acceptably  as  superin- 
tendent of  the  Birmingham  (Ala.)  Railway  &  Electric 
Company,  was  also  made  general  manager  at  the  recent 
annual  election.      Our    congratulations    on    deserved  recogni- 


Henry  J.  Davies,  assistant  secretary  and  treasurer  of  the 
Big  Consolidated,  Cleveland,  O.,  was  tendered  a  surprise 
party  at  his  home  recently,  the  occasion  being  the  return 
from  his  liridal  trip.  A  silver  water  service  was  presented 
to  him. 

E.  Kessler,  superintendent  of  the  Richmond  (Ind.)  Trac- 
tion Company,  was  on  Christmas  eve  presented  with  a  gold 
watch  by  the  employes  of  the  road.  The  gift  was  offered  as 
a  testimonial  of  the  fair  treatment  which  the\'  had  al\va\s 
received  at   his  hands. 

Wm.  H.  Ryan,  who  has  heretofore  lieen  the  western 
manager  of  the  Engineering  Magazine,  with  headijuarters  in 
the  Modanock  block,  Chicago,  will  shortly  remove  to  New 
"\'ork  to  take  the  position  of  business  manager.  The  best 
wishes  of  his  many  friends  go  with  him. 


N.  S.  Wells,  president,  and  W.  S.  Dimmock,  superinten- 
dent, of  the  Omaha  &  C'ouni  il  Bluffs  Railway  <.V  Bridge 
ISompany,  have  returned  from  an  inspection  trip.  The  pre- 
sent intention  is  to  erect  a  new  plant  before  the  opening  of 
the  Trans-Mississippi  exposition,  which  will  In-  held  in 
Omaha  in  1898. 

Edward  Caldwell,  formerly  with  the  Electrical  World  and 
the  Street  Railway  (jazette,  aiul  for  the  past  two  years  busi- 
ness manager  of  the  Street  Railway  Journal,  has  accei)led 
the  position  of  manager  of  the  Railway  .Advertising  Com- 
pany, of    New  York,  which    controls   tin-   |)rivileges   on    the 


Metmiiolitan  s\stem  of  that  city,  the  Consolidated,  of   New 
lerse\,  and  the  Union  Traction  Company,  of   Providence. 


\\  iUiani  P.  Deppe,  who  held  a  responsilile  position  as 
representative  of  the  bondholders  in  the  Cincinnati,  Coving- 
ton &  Newport  Street  Railway,  having  completed  his  work, 
has  accepted  a  desirable  place  as  chief  clerk  in  the  office  of 
the  passenger  traffic  manager  of  the  Big  Four  railroad.  His 
many  friends  will  wish  him  continued  success. 


The  two  sons  of  Eugene  F.  Phillips,  president  of  the 
.\merican  Electrical  Works,  Phillipsdale,  R.  I.,  are  now 
taking  an  active  part  in  the  management  of  the  business ;  F. 
N.  Phillips  having  assumed  the  position  of  treasurer,  made 
vacant  by  the  resignation  of  W.  A.  Hathaway,  and  E.  Row- 
land Phillips   having   been    appointed    superintendent    of  the 


ELECTRIC  TRACTION  IN  GLASGOW. 


Another  indication  of  the  awakened  interest  in  rapid 
transit  throughout  the  cities  in  Great  Britian  was  the  recent 
visit  to  this  country  of  J.  \'oung,  general  manager,  and  W. 
Clark,  engineer  of  the  Tramway  Department,  of  Glasgow, 
Scotland.  Thev  sailed  from  Liverpool,  September  19,  and 
in  their  sc\en  weeks'  trip,  investigated  the  street  railway 
systems  of  New  York,  Brooklyn,  Jersey  City,  Staten 
Island,  Philadelphia,  Baltimore,  Washington,  Pittsburg, 
Cincinnati,  Chicago,  Detroit,  Cleveland,  Buffalo,  Niagara, 
Toronto,  Montreal  and  Boston.  They  made  an  exhaustive 
report,  taking  up  every  form  of  transit.  They  briefly  con- 
sidered the  storage  battery,  oil  and  gas  motors,  compressed  air 
and  electromagnetic  systems  and  found  them  wanting.  Elec- 
tric open  conduit  installations  are  so  expensive  as  to  be  pro- 
hibitative  and  the  cable  system  is  too  rigid  and  cmiibrous  in  its 
ojieration  besides  being  imstnted  to  suburban  service. 

The  trolley  system  is  then  discussed  at  length  and  reported 
upon  favorably.  They  take  the  testimony  of  railway  men 
of  America  and  conclude  that  all  objections  due  to  electro- 
lysis in  gas  and  water  pipes  and  danger  of  rapid  transit  may 
be  overcome.  Speaking  of  the  disfigurement  of  the  streets 
by  trolley  poles  they  say,  "  Civilization  demands  that  the 
aesthetic  give  place  in  many  instances  to  the  usefid.  When 
tile  fom-  separate  burghs  now  served  by  our  tramway  jiystem. 
are  included,  we  have  a  jicjpulation  of  841,000  persons  on  an 
area  of  14,661  acres,  wliiili  gixcs  36,480  t<i  the  square  mile. 
No  (jue  wishes  oin'  citizens  to  continue  so  iloselv  packed 
together  as '  they  now  are.  In  our  humble  opinion,  and 
judging  from  what  we  have  been  privileged  to  see  in 
.\nierica,  the  most  powerful  instrument  wliich  lies  to  the 
hand  uf  the  nnmicipality  for  effecting  this  purpose  is  the 
hisl  and  cheapest  possible  tramway  service  radiating  from 
the  center  of  the  city  outwards  in  every  direction." 

The  city  owns  its  own  tramways  and  is  very  conservative 
in  making  any  alterations.  The  rate  of  fare  is  from  one  to 
l\\^■  cents  according  to  the  distanie  lravclc<l.  The  horse 
cars  will  be  superceded  by  the  trolle\  only  on  one  line  at 
(ir'.l  and  fnline  extensions  will  <lepend  on  its  success  on  this 
line. 

Tlu-  Kidnnoncl  (  1  ml. )  Traclion  Company  has  for  years 
made  a  prartire  of  ri  incrMl )ring  its  eniployes  at  CIn-istmas 
by  giving  eai  h  <iiu-  a  present  in  cash  or  a  turkey  dinner,  with 
Ihe  result  of  promoting  good  feeling  between  the  employes 
and  the  nnniauenieMt. 
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THE  CAST-WELD  JOINT  AS  A  CONDUCTOR. 


"  Verily,  verily,  I  say  unto  you.  he  that  tooteth  not  his  own  liorn,  the   same 
shall  not  be  tooted.*' 

I  was  thrice  amused  in  rcailing  llarokl  P.  Brown's  article- 
in  the  Review  of  December  15,  on  the  cast-weld  joint. 

First.  Because  he  says  "the  joints  were  mac(nificent 
mechanically,  making  the  smoothest  ridinu;  track  I  have  ever 
seen."     This  is  a  very  frank  admission. 

Second.  Because  he  claims  the  plastic  alloy  plug  he  sell.-^ 
will  make  the  cast-weld  joint  absolutelv  perfect  electrically. 
We  shall  see. 

Third.  Because  he  attempts  to  proNe  his  assertions  liy 
showing  pictures  of  defective  joints,  and  acknowledges  at 
the  same  time  he  is  doing  so. 

We  will  quote  Mr.  Brown:  "At  Newark,  N.  J  ,  the 
mechanical  performance  of  the  joints  has  been  excellent. 
It  is  hard  to  find  the  joints.  It  is  evident  that  there  is  suffi- 
cient clearance  between  rail  and  cast  iron  to  allow  for  expan- 
sion and  contraction,  for  very  few  of  the  joints  have  broken 
in  winter,  while  during  the  heat  of  last  smnmer  *  *  * 
these  rails  showed  no  signs  of  twisting."  This  is  certainly 
strange — a  condition  both  positive  and  negative,  and  opens 
a  field  for  speculation  and  experiment. 

He  claims  there  is  contraction  and  expansion  and  no  open 
joints  and,  according  to  his  argument,  rails  will  shrink  hut 
not  show  it  on  the  ends  even  where  they  have  the  oppcir- 
timity  of  sliding  in  the  joint,  for  he  will  not  admit  the  con- 
traction sometimes  pulls  the  cast-weld  joint  apart.  Per- 
fectly nonsensical. 

But  look  at  Mr.  Brown's  reasoning:  "The  reason  for 
this  is  plain.  When  the  molten  iron  is  poured  around  the 
steel  the  latter  expands ;  as  it  is  in  the  center  it  is  the  last  to 
cool,  and  therefore  remains  expanded  until  the  cast  iron  has 
set.  When  it  resumes  its  former  size  there  is  a  minute 
clearance  left,  through  which  water  soon  finds  its  wav,  leav- 
ing a  high  resistance  coating  of  iron  oxide  which  grows 
thicker  as  time  passes." 

If  Mr.  Brown  had  looked  into  the  subject  he  would  have 
found  that  the  rail  becomes  heated  to  a  welding  point,  during 
the  pouring  of  the  metal,  and  that  a  perfect  cast-weld  must 
take  place,  if  the  rail  ends  have  been  properly  cleaned  ;  of 
course  it  sometimes  happens  that  imperfect  joints  ary  made, 
but  these  are  few  and  are  soon  found  out  and  broken  off  to 
be  used  for  experimental  purposes  by  competitors.  By 
reason  of  contraction  the  rail  will  pull  in  a  bad  joint  and  in 
this  way  they  are  detected. 

Mr.  Brown  should  also  know  that  the  shrinkage  of  the 
joint  begins  from  the  outside  and  adds  considerable  inward 
pressure  against  the  rail  and  as  the  welding  has  taken  place 
there  is  no  opportunity  for  the  rail  to  leave  the  "  sufficient 
clearance." 

lie  says,  "*  *  *  I  found  several  broken  joints  that 
were  being  removed  from  the  track  and  failed  to  discover 
any  trace  of  '  welding.' "  This  may  be  true,  for  that  is  a 
good  reason  for  removing  them,  but  it  is  doubtful,  as  one  of 
the  engravings  shown  by  him  (Figure  l)  shows  a  corner  of 
the  rail  still  attached  to  the  joint,  beyond  a  question  welded. 
Considerable  more  than  a  "  trace." 

Again,  he  saw,  "Joint  of  78-pound  rail  taken  from  track 
of  Missouri  Railroad  Company,  after  one  and  one-half  days 
use,  on  account  of  breakage  of  rail  through  contraction." 

Now,  if  Mr.  Brown  is  truthful  and  correct  and  there  is 
"sufficient  clearance  between  rail  and  cast  iron  to  allow  for 
expansion  and  contraction,"  why  did  this  rail  break  ? 

It  is  really  too  bad   he  did   not   begin   his   article  with  the 


last  paragraph,  and  add  the  price  of  tlic  plug,  for  tlien  the 
reader  would  readily  understand  his  motive  in  condemning 
the  Falk  cast-weld  joint  as  an  electrical  conductor  and  his 
engravings  of  defective  joints  would  make  more  apparent 
his  position  ;  that  rails  will  contract  and  expand  in  the  cast- 
weld  joint,  that  the  plastic  alloy  plug  will  add  to  the  conduc- 
tivity of  the  joint;  although  the  plug  must  necessarily  follow 
one  or  the  other  end  of  the  rails  and  thus  break  this  beauti- 
ful brown  connection.  It  is  unjust,  unfair  and  decidedly 
unprofessional  for  Air.  Brown  to  attempt  to  toot  his  own 
horn,  at  the  expense  of  anyone  but  himself,  and  he  who 
reads  the  article  carefully  to  the  end  will  see  whose  toot  it  is 
and  Mr.  Brown's  reputation,  as  an  engineer,  will  suffer. 

Allow  me  to  compare  one  of  Mr.  Brown's  experiments 
"the  result  of  this  inexpensive  bonding"  (his  plug)  with 
one  made  by  O.  X.  Ran,  E.  E.  of  the  Milwaukee  City  Rail- 
way Company. 

For  electrical  conductivity  at  the  joint  (  cast-welilecl )  : 
With  the  plug,  700  amperes,  .012  volts  drop;  without  the 
plug,  760  amperes  .0107  volts  drop  ;  while    in   the  rail   alone 
the  drop  was  .0117  volts  and  the  latter  joint  in  question  had 
been  exposed  to  the  weather  for  three  years. 

In  conclusion,  I  desire  to  call  Mr.  Brown's  attention  to 
one  or  two  extracts  from  midisputed  authority. 

M.  K.  Bowen,  superintendent  Chicago  City  Railway  : 
"It  is  strong  and  substantial,  as  has  been  proved  by  its  hold- 
ing inukr  the  extreme  changes  in  temperature  for  which 
Chicago  is  noted.  Seventeen  thousand  joints  were  put  in 
in  1S95,  ''"'^'  "^  tliese  only  154  joints  were  lost.  The  joint  in 
comparatixe  tests  has  been  shown  to  be  far  stronger  than 
the  rail  itself,  and  such  breakages  as  have  occurred  were  due 
to  a  Haw  in  the  metal.  The  metal  cast  around  the  joint  has 
eight  times  the  cross  section  area  that  the  rail  has.  Hence, 
considering  steel  as  four  times  as  strong  as  cast  iron,  the 
joint  is  twice  as  strogu  as  the  rail.  The  metal  in  contact  with 
the  mold  begins  to  cool  and  forms  a  crust  while  the  interior 
remains  molten.  This  crust  continues  to  cool  and  at  the  same 
time  contracts,  forcing  the  molten  metal  strongly  towards  the 
center,  which  makes  a  solid  and  rigid  joint.  When  the 
joints  parts,  it  is  for  two  or  three  inches,  so  that  you  can  see 
them  readily.  If  tliere  is  any  oxidation  between  the  joint 
and  the  rail,  I  hardly  imagine  it  would  do  any  harm  unless 
it  was  sufficient  to  loosen  the  cast  iron  from  the  rail  proper. 
In  that  case  it  would  come  apart  three  inches,  due  to  the 
contraction  of  four  or  five  blocks  of  steel." 

Robt.  McCulloch,  general  manager  National  Railway,  St. 
Louis  :  "  We  have  one  piece  of  track  which  is  thirteen  miles 
long  and  all  welded  together,  the  most  of  it  being  sixty-foot 
rail.  We  have  not  an  oimce  of  copper  nor  a  bond  of  any  kind 
on  the  entire  track.  We  have  made  tests  of  all  sorts,  with 
delicate  instruments,  graded  to  the  thousandth  part  of  a  volt, 
tested  as  long  and  short  lengths  as  possible,  sometimes  a 
mile  and  sometimes  a  single  joint,  and  have  found  in  most 
instances  that  the  carrying  capacity  of  the  joint  was  greater 
than  that  of  the  rail  at  any  other  place.  We  have  found  no 
necessity  f<n-  lionding  ;  our  contact  is  perfect  at  the  extreme 
ends  t)f  the  rail ;  and  I  do  not  believe  it  is  necessary  to  bond 
a  welded  track." 

G.  W.  Knox,  E.  E.,  Chicago  City  Railway  :  "  I  wish  to 
say  before  leaving  the  subject  of  the  cast-weld  joint,  that  with 
all  the  joints  which  I  have  tested  I  have  found  no  apprecia- 
ble drop  across  their  parts,     *     *     *     _" 

If  more  testimon}-  is  wanted  to  convince  Air.  Brown  that 
he  has  made  a  mistake,  I  can  assure  him  it  will  be  forth- 
coming. Hexrv   R.   King. 
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FOREIGN  FACTS. 


An  inclined  electric  railway  up  Mont  Hlanc  is  talked  of. 


Dundalk,   Ireland,  has   approved  a  scheme   for   an   electr 
railway. 


Marseilles   Tramway   Company   is   considering-  the  adopt- 
tion  of  electric   traction. 


The  municipality  of   Braila,  Roumania,  will   luiild  an  ele 
trie  railway  to  Laeul  Sarat. 


Manchester's  Carriajje  &  Tramways  Company  will  ajiply 
for  the  rijfht  to  extend  its  line  in  Pendlehury. 

Readingj's   Tramway  Company  inyitcd   the   town   council 
to  inspect  the  electric  railway  at  Bristol,  England. 


An  electric  railway  in  Hastings,  Eng.,  is  heing  promoted 
by  Mr.  Chadwell,  C.  E.,  of  Richmond  Chandlers,  Black- 
burn. 


The  Belfast  council  fayors  the  equipment  of  the  Belfast 
Tramway  with  the  oyerhead  trolley,  as  proposed  In  tile 
company. 

Ajjplication  will  be  made  to  Parliament  to  empower  a 
company  to  construct  an  electric  railway  between  Cardiff 
and  Penarth,  Wales. 

Right  to  construct  a  light  electric  railway  between  Chel- 
tenham and  Winchcombe,  Eng.,  is  asked  by  Mr.  Nevins,  of 
County  Wexford,  Ireland. 


Yarmouth,  Eng.,  is  considering  an  electric  railway  pro- 
ject, promoted  by  H.  Chamberlin,  representing  the  British 
Thomson-Houston  Company. 


Whittaker  Brothers,  of  Flamborough,  Englanil,  are  said 
to  be  interested  in  a  proposed  light  electric  railway  betw  cen 
Bridlington  and  Flamborough. 


A  syndicate  proposes  to  bore  two  ii-foot  tunnels  from 
Hammersmith,  Broadway  to  Carmon  street,  London,  a  dis- 
tance of  six  miles,  for  an  electric  railway. 


Storage  battery  cars  hayc  been  placed  in  operation  on  ih 
steam  railway  at  Paris,  operated  by  the  Comjjagnie  de 
Tramways  de  Paris  et  du  Department  de  la  Seine. 


Longton  town  council  has  approved  the  agreement  of  the 
British  Electric  Traction  Company  to  build  and  operate  a 
light  railway  from  Longton  to  Trentham  and  I5lyth   Mridge. 


Gustave  Michelet,  president  of  the  Permanent  Interna- 
tional Tramway  Union,  died  at  Brussels,  Belgium,  Xovem- 
ber  4,  after  a  long  and  painful  illness.      He  was  39  years  of 

Tenders  for  permanent  way  construitioii  of  ilu  llarlK- 
pool  Electric  Railwy  are  being  received  by  J.  N'incenI 
Ketchener,  London,  for  the  British  Electric  Trailion  Com- 
pany-   

Electric  traction  will  be  installed  on  the  steam  railways  of 
Charleroi,  Belgium,  bids  for  the  work  having  been  received 
by  the  Societe  Nationale  des  Chemins  de  Per  Vicinaux,  of 
Brussels. 


The  Imperial  Tramways  Company,  of  Middlesbrough, 
England,  proposes  to  expend  $500,000  upon  the  conversion 
of  its  lines  to  electricity,  their  extension  and  the  construction 
of  five  nev\'  lines. 


Eight  miles  of  electric  railway  is  to  be  C(jnstructed  in  the 
city  and  county  of  Cork,  Ireland,  the  scheme  having  received 
the  approval  of  the  Cork  corporation,  the  Grand  Jury  and 
the  Cork  Harbor  Board. 


jV  trial  is  to  be  made  in  Paris,  France,  of  the  Westing- 
house  electric  street  railway  system,  with  contacts  on  the 
level  of  pavement.  The  experimental  line  of  about  a  third 
of  a  mile  in  length  will  be  laid  in  the  Rue  Maubenge,  start- 
ing from    the  Carrefour   Chatsandun. 

The  London  LInited  Tramways  Com])any  will  again 
apply  for  Parliamentary  powers  to  substitute  electric  for 
horse  traction  on  the  lines  from  Hammersmith  to  Kew  and 
Richmond,  and  from  Uxbridge  Road  Station  to  Acton.  It 
is  believed  the  county  council  is  now  more  favorable  to  the 
oyerhead   trolley. 


The  British  Electric  Traction  Company  has  been  formed 
to  succeed  the  Pioneer  Company,  wliich  is  closing  its  first 
year  of  successful  working.  At  the  special  meeting  of 
stockholders  held  to  authorize  the  change.  Sir  C.  Rivers 
Wilson,  who  presided,  said  that  electric  traction  in  England 
was  entirely  in  its  infancy,  but  they  looked  forward  with 
satisfaction  to  the  enormous  field  before  them.  He  did  not 
think  it  was  to  be  regretted  that  so  little  had  been  done  in 
this  country,  because  they  would  be  able  to  profit  b^-  the 
experience  of   other  countries. 


HILLTOP  RAILROAD  OF  PITTSBURG. 


The  Hilltop  line,  which  is  a  branch  of  the  Pittsburg  it 
Birmingham  Traction  Company,  has  recently  been  opened. 
It  connects  the  old  city  of  Pittsburg  with  the  districts  situ- 
ated on  the  smithern  shore  of  the  Monongahela  river.  It 
crosses  the  river  over  the  Smithfield  street  bridge  and  goes 
up  a  grade  of  15  per  cent  on  Brownsville  avenue.  By  this 
road  the  suburb  of  Knoxville  is  brought  into  communication 
with  the  city.  The  line  has  been  in  great  demand,  jis  it 
now  affords  a  rapid  transit  to  about  50,000  people  who  have 
been  dependent  upon  the  inclines  and  such  walking  as 
unpa\ed  streets  afford.  The  Birmingham  Traction  Com- 
pany operates  on  this  line  twent\'-two  cars,  each  eciuipped 
with  two  50-horse-power  Westinghousc  motors  and  con- 
trollers. To  provide  for  this  increased 'demand  for  power 
the  company  has  remodele<l  its  station  on  31st  and  Carson 
streets  and  ])ul  in  an  i'(|uipment  of  three  700-kilowatt  West- 
inghouse  generators. 

TOOK  THE   HINT. 


When  a  crowd  of  people  boarded  the  street  car,  the  con- 
ductor took  a  large  rag  and  assiduousl\  cleaned  the  large 
sign  at  the  end  of  the  car. 

He  turned  and  smiled  at  an  acciuaiiitance,  saving,  "That's 
the  oidy  way  I  can   get  'em." 

Every  one  watched  him,  and  as  he  stepped  aside,  read, 
"  Gentlemen  will  ])lease  not  spit  upon   the  fioor  of  this  car." 

It  workeil  like  a  charm. 
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MILWAUKEE  MATTERS. 


The  Milwaukee  Electric  Railway  &  Lighting  Company 
has  purchased  the  Pabst  power  and  lighting  plants  in  Mil- 
waukee and  Wauwatosa  and  the  Milwaukee-Wauwatosa 
electric  line.  Henry  C.  Payne  remains  as  vice-president, 
and  has  appointed  the  following  officers,  separating,  so  far 
as  operation  is  concerned,  the  railway  and  lighting  depart- 
ments : 

The  Official  Circular. 

The  Board  of  Directors  has  this  day  made  the  following  appoint- 
ments in  the  Railway,  Lighting  and  Accounting  departments  of  the 
company,  viz: 

General  -Superintendent  of  Railway  Department— Thomas  E. 
Mitten. 

General  Superintendent  of  Lighting  Department. — W.  L.  Church. 

ACCOUNTING    DEPARTMENT. 

Comptroller  and  Auditor. — W.  L.  Mason. 

Assistant  Treasurer. — George  O.  Wheatcroft. 

Cashier. —H.  F.  Boggis. 

Chief  Engineer  of  Power  Plants. — W.  H.  Crawford. 

Chief  Electrician. — O.  M.  Rau. 

Superintendent  of  Construction  and  Maintenance  of  Way. — A.  W. 
Lynn. 

Superintendent  of  Transportation. — George  M.  Kuemmerlein. 

Superintendent  of  Maintenance  of  Rolling  Stock. — E.  W.  Oulds. 

Assistant  Superintendent  of  Lighting  Department. — S.  G.  Coleman. 

Claim  Agent. — E.  R.  Manhardt. 

Storekeeper. — Charles  P.  Evans. 

The  office  of  purchasing  agent  is  abolished.  Mr.  \'andenberg 
being  assigned  to  duty  in  the  general  manager's  office. 

All  said  officials  will  report  to  the  general  manager,  except 
superintendents,  who  will  report  to  the  general  superintendents  of 
their  departments. 

Until  the  office  of  general  manager  is  filled,  such  reports  shall  be 
made  to  the  vice-president. 

H.  C.  Payne,  Vice-president. 

The  Pabst  properties  are  acquired  under  the  title  of  a  new 
company,  the  Milwaukee  Light,  Heat  &  Traction  Company, 
with  Mr.  Payne  as  vice-president,  and  the  same  board  as 
the  big  company. 

AUTOMATIC   WIRE   CONNECTOR. 


The  cut  shows  a  new  wire  connector  that  has  some  origi- 
nal features  worthy  of  mention.  Inside  of  the  shell  is  slip- 
ped a  toothed  spring  and  when  the  connector  is  shoved 
over  the  \\  ire  the  teeth  prevent  its  withdrawal.  If  the  con- 
nector is  to  bo  taken  off  a  small  pin  is  inserted  in  the  hole 
back  (if  the  spring  which  releases  the  spring  and  the  wire 
is  withdrawn.      The  ceninections  can  he  instantly  made  witli- 


out  the  aid  of  a  tool,  and  it  can  be  taken  down  without 
injury  to  the  wire  or  coupler.  The  Bradford  Belting  Com- 
pany, of  Cincinnati,  is  introducing  the  connector,  which 
especially  recommends  itself  for  emergency  work.  The 
absence  of  solder,  the  good  contact  afforded,  and  the  unques- 
tioned strength  of  the  device  will  at  once  suggest  themselves 
as  qualities  particularly  desirable.  The  spring  can  be 
renuned,  if   desirable,  but  cannot  fall  out. 


THIRD  AVENUE,  NEW  YORK,  CONTRACTS. 

The  White-Crosljy  Compan\-,  29  Broadway,  New  York 
Citv,  will  let  contracts  for  equipment  for  the  Kingsliridge 
extension  of  the  Third  Avenue  railway  of  New  York  City. 

The  General  Electric  Company  received  the  original  con- 
tract and  sub-let  it  to  the  White-Crosby  Company  who  will 
purchase  generators  and  motors  of  the  General  Electric 
Company.  The  road  is  to  be  31^  miles  double  track,  com- 
mencing at  162nd  street  and  following  Kingsbridge  road  to 
Spuvten  Duyvil  creek. 

The  Johnson  Company  are  to  furnish  the  rails  which  are 
to  be  60  feet  long,  lo6i^-lb.  girder  of  the  Trilby  pattern. 
All  frogs,  switches,  crossings,  etc.,  are  to  be  Johnson's  guar- 
anteed special  work. 

Ovei'-head  wire  is  to  be  No.  o  hard   drawn  trolley  wire. 

Feeders  and  electric  light  wires   are   to  be  laid  in  conduits. 

Center  poles  with  ornamental  pole  tops  are  to  be  used  and 
every  other  pole  will  support  one  3,000-candlc  power  electric 
light. 

The  generators  will  be  built  by  the  General  Electric  Com- 
pany and  will  consist  of  one  Soo,  one  500  and  one  300-kilo- 
watt.  The  General  Electric  Company  will  also  furnish  two 
1  25-light  Brush  dvnamos. 

The  power  house  is  to  be  furnished  with  six  water  tube 
boilers  in  batteries  of  2  each,  of  500-horse-power  for  each 
battery. 

Three  of  the  generators  are  to  be  direct  connected  to  the 
engines  which  will  be  horizontal  cross  compound  condensing. 

The  lighting  machines  are  to  be  direct  coupled  to  high 
speed  engines. 

The  power  plant  will  be  equipped  with  separators,  heaters, 
economizers,  condensing  plant  and  a  compressed  air  oiling 
system. 

Joints  are  to  be  the  Falk  cast  weld  with  bonds  furnished 
bv  the  White-Crosbv  Companv. 


CORRESPONDENCE. 


Norway,  Me.,  Dec.  23,  1S96. 
Editok  Street  Railway  Review: 

I  think  I  can  throw  some  light  on  the  subject  of  wheel 
wear.  Most  of  the  trucks  manufactured  are  not  bolted 
together  so  as  to  be  sufficiently  rigid,  and  as  a  consequence 
the  majority  of  them  are  out  of  square  when  put  under  the 
cars.  I  have  remarked  this  with  most  of  the  standard 
trucks,  and  with  the  prevailing  manner  of  putting  them 
under  cars  it  is  unavoidable.  If  a  square  were  placed  on 
the  trucks  that  go  under  our  cars  75  per  cent  of  them  would 
be  found  out  of  line.  One  side  of  the  truck  should  be 
clamped  and  the  other  side  jacked  into  line,  and  the  holes  in 
the  car  body  laid  off  from  this  position.  The  car  springs  will 
not  then  be  continually  forcing  the  truck  to  one  side  of  the 
track,  producing  cars  that  are  "hoodoos,"  running  slow  and 
causing  excessive  wheel  wear,  and  every  once  in  a  while 
getting  off  the  track  in  a  mysterious  manner.  In  testing 
cars  I  have  found  some  as  much  as  two  inches  out  of  line. 
In  that  case  on  one  side  the  flanges  would  be  found  thin  and 
on  the  other  double  grooves.  If  the  trucks  were  squared 
up  and  braced  before  leaving  the  factory,  and  then  after 
being  put  in  place  had  the  bracing  removed,  we  should  hear 
less  of  one-sided  wheels.  F.  B.  LEE, 

Superintendent  Norway  &  Paris  Street  Railroad. 
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The  Metropolitan  Electric  Compaiiv,  of  Chicaijo,  reports 
a  <jood  tlemaml  for  linemen's  tools  of  which  it  carries  a  large 
stock. 

The  American  Electrical  Works,  Providence,  R.  I., 
makers  of  bare  and  insulated  wire,  have  issued  a  calender 
with  a  \  iew  of  their  plant  printed  in  colors. 


The  Mitchell  Tempered  Copper  Company,  Corry,  Pa.,  is 
sending  to  its  street  railway  friends  a  copper  cow  paper 
weight  which  is  a  verv  unique  and  novel  affair. 


Mcintosh,  Sevmour  &  Company,  Auburn,  X.  Y.,  report 
that  their  business  has  been  good  during  1896,  and  that  the 
prospects  for  engine  sales  in  1S97  are  very  good. 


The  .Vrnold  Electric  Power  Statit)n  Conipanv  is  com- 
pleting the  Englcwood  &  Chicago  storage  battery  plant  and 
will  have  the  station  in  operation  in  the  near  future. 


The  A.  Mertes  Manufacturing  Compan\ ,  Allegheny,  Pa., 
calls  the  attention  of  the  trailc  to  its  moloi-  gears  and  pinions 
through  a  business  card,  to  \\  hich  is  affixed  a  neat  thernioinc- 
ter. 

The  R.  D.  Xuttall  Company  of  Allegheny,  Pa.,  has  sent 
out  a  neatly  designed  calendar  to  remind  its  friends  that  the 
gears,  bearings  and  machine  work  of  this  lirni  are  as  reliable 
as  ever. 


Wendell  cV  McDuff,  New  York  agents  for  the  Taunton 
Locomotive  Manufacturing  Company,  of  Taimton,  Mass., 
have  removed  into  larger  offices  on  the  fifth  Hoor  of  the 
Ilavemever  building. 


The  Mica  Insulator  Company,  of  London,  .\e\v  \'ork 
Chicago,  has  removed  its  western  headquarters  to  \  \  j 
Lake  street,  and  is  in  a  position  to  promptly  fill  all  or 
for  niicanite  specialties. 
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II.  H.  Coho  &  Company,  303  Broadway,  New  ^■ork, 
handling  light,  heat  and  power  machinery,  report  that  they 
have  been  verv  bnsv  with  regular  work  and  fee!  i|uite  con- 
fident of  good  trade  for  1897. 


The  Cutter  Electrical  &  Manufacturing  Company,  I'hila- 
delphia,  sends  greeting  to  the  trade  and  calls  attention  to  its 
switches  and  circuit  breakers  by  means  of  a  calendar  which 
bears  an  I-T-E  circuit  breaker,  "  proper." 


■l"he  .Xmerican  1-lectrical  Works  of  ProviiU  luc,  R.  I., 
comes  to  the  front  and  sustains  its  re])Utalion  for  nov allies, 
bv  extending  Christmas  greetings  and  calling  atliiilioM  lo  its 
bare  and  insulated  wires  in  a  Chrislmas  pudding. 

Wm.  Wharton,  jr.,  <V  Co.,  of  Philadelphia,  and  the  Penn- 
sylvania Steel  Company,  have  been  awarded  the  ronlrail  fo 
supply  rails  for  the  conduit  electric  railway  to  hi-  Iniili  in 
New  Y'ork  by  the  Metropolitan  Street  Railwav  Company. 


l'2ugene  Munsel  cS:  Co.,  miners  and  importers  of  mica, 
Chicago,  have  nio\  ed  into  new  quarters  at  i  17-119  Lake 
street,  and  will  be  enabled  to  carry  larger  stocks  of  mica  and 
drop  forged  copper  segments. 


A.  ().  Schoonmaker,  of  New  York,  has  l.-ttely  opened  a 
Chicago  office  at  1563  Monadnock  building,  in  charge  of 
John  Child.  A  full  stock  of  mica,  uncut,  cut  to  size,  seg- 
ments and  rings  for  standard  railway  motors,  will  be  kept  on 
hand. 


The  Safety  Car  Heating  &  Lighting  Company,  of  New 
York,  has  been  given  the  contract  to  equip  150  cars  for  the 
Broadway  Cable  Road  with  its  Pintsch  gas  light.  The  cars 
are  being  built  by  the  John  Stephenson  Company,  of  the 
same  city. 


Jos.  Dixon  Crucible  Company  of  Jersey  City,  N.J.  has 
received  many  complimentary  testimonials  for  its  slica- 
graphite  paint,  which  has  been  used  extensively  for  telegraph 
and  trolley  poles,  boiler  front  and  all  kinds  of  wood  and 
metal  work. 


The  Paige  Iron  Works,  which  make  a  practice  of  issuing 
bidletins  illustrating  work  recently  done  by  the  company, 
will  shortly  send  out  to  the  trade  leaflets  showing  the  track 
lavouts  installed  for  Terre  Haute,  Ind.,  and  North  Chicago 
street  railwavs. 


The  llinit  Air  Brake  Company,  Pittsburg,  has  placed  an 
onler  with  the  Story  Motor  &  Tool  Company,  of  Philadel- 
phia, for  50  motors  for  its  combined  motor  brake,  which, 
with  the  previous  order  within  a  month,  inakes  a  total  of  64 
motors  ordered. 


Creditors  of  the  Reliable  Manufacturing  Company  hold 
their  fourth  meeting  at  Boston,  Mass.,  January  15,  to  pre- 
sent their  claims  to  the  Court  of  Insolvency.  Assignee 
Louis  W.  Hodges,  of  Foxboro,  presents  his  final  account  at 
the  same  meeting. 

The  Bibber- White  Company,  49  Federal  street,  Boston, 
announces  to  the  trade  that  it  has  succeeded  to  the  business 
of  Bibber,  White  &  Company,  and  of  the  New  England 
Electric  Supply  Company  and  will  carry  a  complete  line  of 
electrical  supplies. 


The  Binghamton  (N.  Y.)  Railroad  Company  recently 
received  from  the  Laclede  Car  Company,  of  St.  Louis,  three 
new  electric  cars.  They  are  furnished  with  vestibule  fronts 
and  sashes  and  doors  of  the  latest  pattern  and  are  very 
handsome  in  appearance. 


J.  B.  Walker  has  resigned  the  managment  of  the  Sioux 
City  Traction  Company  to  accept  a  very  flattering  offer 
from  the  Suburban  Railroad  of  Chicago.  The  construction 
of  the  Suburban  offers  a  splendid  field  for  the  exercise  of 
Mr.  Walker's  well  known  ability  as  a  |>ractical  electrician 
and  street  railway  manager. 


T.  C.  Kaffcrly,  who  is  very  well  known  111  Ihc  rice  lri.:il 
suppU  business,  is  now  a-ssociated  wilh  ihc  Mrliupcilitaii 
IClectric  Company,  of  Chicago,  having  disposed  of  all  his 
nllicr  electrical  interests.  We  wish  hirii  e\erv  success  in  his 
new  work,  and  congratulate  the  Metropolitan  Electric  Com- 
pany on  their  foresight  in  securing  his  services. 


<>2 
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During  the  first  week  of  the  new  vear  the  the  General 
Electric  Company  closed  a  contract  with  the  Metropolitan 
Traction  Company,  of  New  York,  for  seven  direct  currcnl 
S30-kilowatt  generators  and  600  motors,  and  contracts  with 
the  Third  Avenue  Railway,  of  New  York,  and  with  the  St. 
Anthony  Falls  Power  Companv,  of  Minneapolis. 


The  Indiana  Ruliher  iV  Insulated  Wire  Cimipany,  Jones- 
horo,  Ind.,  has,  during  the  past  year,  heen  running  its  factory 
on  full  time  and  has  a  nice  list  of  orders  to  hegin  1897  with. 
During  1S96  the  company  has  heen  making  a  specialtv  of 
telephone  and  telegraph  cahles,  and  at  present  is  making  a 
numher  of  large  cahles  to  go  to  the  Pacific  coast. 


The  Clonhrock  Steam  Boiler  Company,  of  Brooklyn,  N. 
Y.,  have  scored  a  victory  for  its  Morrin  Climax  boiler 
over  all  others,  in  securing  the  entire  boiler  contract  for  the 
Tennessee  Centennial  Exposition  to  be  held  the  first  of  May 
next.  This  is  quite  a  triumph  for  the  Climax  boiler  consid- 
ering the  merits  of  the  boilers  offered  in  competition. 


The  Western  Electric  Company,  of  Chicago,  has  been 
given  the  agency  for  the  Lundell  motors,  and  will  keep  on 
hand  a  full  stock  for  prompt  delivery.  The  Lundell  is 
one  of  the  best  of  the  enclosed  type  of  power  motors  for 
many  uses  requiring  from  one-sixteenth  horse-power  up. 
Prices  and  full  information  may  be  had  on  application. 


J.  P.  Johnson,  for  some  years  with  the  Babcock  &  Wilcox 
Company,  in  its  main  office,  and  later  salesman  in  the  Pitts- 
burg office,  on  January  i  took  charge  of  the  Cleveland  office 
for  the  Cahall  sales  department  for  the  sale  of  Cahall  verti- 
cal and  Cahall-Babcock  &  Wilcox  boilers,  manufactured 
by  the  Aultman  &  Taylor  Machinery  Companv,  Mansfield, 
Ohio. 

The  Joseph  Dixon  Crucible  Companv,  Jersey  City,  N.  |.,  in 
a  circular  letter  to  the  trade  states  that  the  volume  of  its  busi- 
ness was  not  very  much  less  for  1896  than  for  the  pre\  ions 
year,  and  in  some  lines  showed  an  increase.  Collections 
are  reported  as  good,  and  business  prospects  for  1S97  ^^ 
encouraging  to  manufacturers  for  both  home  and  export 
trade. 


The  R.  D.  Nuttall  Company,  Allegheny,  Pa.,  reports  the 
general  gear  trade  to  be  larger  than  ever  before  in  its  experi- 
ence, and  from  the  correspondence  now  being  received,  antic- 
ipates a  very  heavy  trade  during  the  coming  year.  During 
the  dull  season  the  company  has  laid  in  a  good  supply  of 
standard  gears  and  pinions,  and  is  well  prepared  to  promptly 
fill  orders. 


The  Compressed  Air  Power  Compan\-  has  been  incorpo- 
rated in  New  York  City,  to  introduce  the  Hoadley  system 
of  street  car  propulsion.  The  capital  stock  is  $  1 ,000,000  ; 
and  the  directors  are  Joseph  H.  Hoadley,  president,  Alme- 
ric  Hugh  Paget,  secretary,  William  C.  Whitney,  Thomas 
F.  Ryan,  ^^'illiam  W.  Cook,  W.  L.  Elkins  and  Frederick 
S.  Perkins. 


Foreign  agencies  have  been  established  by  General  Man- 
ager Wessels,  of  the  Standard  Air  Brake  Company,  as  fol- 
lows :  The  Bergische  Stahl-Industrie,  Berlin  and  Rem- 
scheid,  Germany,  agents  for  continent  of  Europe. ;  Noyes 
Brothers,  Sydney  and  Melbourne,  Australia,  agents  for  Aus- 
tralia;  Lamar  Lyndon,  Yokohama,  Japan,  agent  for  Japan 
and  China. 


The  Safford  cSi  Moore  Railway  Jack  Company,  of  Chi- 
cago, has  been  reorganized,  Mr.  Safford  being  succeeded  by 
J.  M.  Williams,  and  the  company  will  now  be  known  as  the 
Williams  &  Moore  Railway  Jack  Company.  It  is  intended 
to  place  a  new  self-feeding  railway  drill  upon  the  market 
within  the  next  thirty  days.  Prospects  are  reported  as  extra- 
ordinarih'  good. 

The  Edison  flexible  solder-on  unsoldered  copper  contacts, 
on  bus  bars,  cable  junctions,  instrument  terminals  and  for 
steel  and  copper  contacts  on  rail  bonds,  rail  feeders,  pipe 
feeders,  cable  terminals  for  loops  around  switches,  crossings 
and  special  work  have  been  furnished  and  will  be  sent  to  the 
Edison  Companv  of  Philadelphia,  the  Chicago  City  Rail- 
way Company  and  others. 


Geo.  M.  Boyd,  612  No.  225  Dearborn  street,  Chicago, 
represents  wealthy  planters  who  will  shortly  erect  mills  on 
their  property,  and  build  ten  miles  of  single  track  electric 
road  to  cross  their  plantations  and  make  a  short  cut  between 
two  steam  roads.  Freight  and  passengers  will  be  carried. 
A  fine  water  power  is  available  for  the  generation  of  cur- 
rent for  the  road  and  mills. 


Harold  P.  Brown  sends  information  that  the  demand  for 
the  Edison-Brown  plastic  rail  bond  has  been  so  great  that 
the  factory  at  Montclair,  N.  J.,  has  been  running  at  full 
capacity.  During  the  winter,  orders  have  been  received  from 
La  Capital  Tramwaysa  Company,  of  Buenos  Ayres,  two 
roads  in  New  South  Wales,  the  Fairmount  Park  Railway 
of  Philadelphia  and  the  Consolidated  Traction  Company  of 
Newark. 


Edward  P.  Sharp,  of  Buffalo,  N.  Y.,  says  that  his  sale  of 
railway  i^otors  and  generators  has  been  satisfactory  for  the 
past  year.  Although  few  orders  have  been  received  in 
December,  the  number  of  recent  inquiries  indicate  a  good 
trade  in  this  line  of  material  for  the  coming  year.  A  large 
number  of  orders  have  been  taken  for  the  Macallen  section 
and  sheet  mica  strain  insulators,  the  former  having  been 
adopted  as  standai"d  by  the  Consolidated  Traction  Company 
and  other  roads  in  Pittshur". 


The  Taunton  Locomotive  Manufacturing  Company  has 
introduced  a  street  railway  sprinkler  which  will  wet  down  a 
single  track  or  a  100-foot  boulevard  without  the  use  of  out 
rigging.  This  is  accomplished  by  means  of  a  direct  cur- 
rent motor,  running  1,100  revolutions,  connected  by  a  speed- 
reducing  device  to  a  pump  shaft  which  runs  200  revolutions 
per  minute.  The  outfit  is  placed  on  the  platform  of  the 
tank  car  and  the  stream  directed  from  a  nozzle.  The  track 
is  sprinkled  by  the  usual  perforated  iron  pipe  in  front  and  at 
the  side  of  the  car. 


The  Phu-nix  Iron  Works  Company,  Meadville,  Pa.,  reports 
a  good  prospect  for  1S97.  This  company  has  recently 
installed  a  pair  of  1 25-horse-power  simple  engines  at  the 
bureau  of  engraving  and  printing,  Washington  ;  a  pair  of 
1 25-horse-power  compound  engines  at  the  state  asylum, 
Polk,  Pa. ;  and  three  300-horse-power  Strong  boilers  in  the 
Great  Northern  buildivig,  Chicago.  Orders  have  been 
received  for  direct  connected  engines  for  Chippewa  Falls, 
W^is.,  and  for  Delavan,  Wis.,  and  an  engine  and  boiler  for 
Yokohoma,  Japan. 
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Kennedy  Park,  for  ten  years  in  the  erecting  department 
of  the  Babcock  &  Wilcox  Company,  of  New  York,  and  for 
the  past  five  years  superintendent  of  the  New  England  erect- 
ing department  for  that  company,  has  severed  his  connection 
with  them  and  gone  with  the  -Vultman  &  Taylor  Machinerv 
Companv,  to  take  charge  of  the  erecting  department  for 
Cahall  vertical  and  Cahall-Babcock  &  Wilcox  boilers  in 
New  England.  Mr.  Park's  connection  in  the  New  Eng- 
land district  for  some  years  past  has  made  for  him  man}' 
strong  friends,  who  will  be  glad  to  know  of  his  new  position. 


The  executive  committee  of  the  National  Association  of 
Manufacturers  met  in  Philadelphia  on  December  i8,  to  make 
preparations  for  the  annual  con\  cntion  to  lie  hel<I  in  tliat  citv 
lanuarv  26,  27  and  28,  1897.  The  following  rcsnlution  was 
adopted  bv  the  committee  : 

"  Resolveo,  That  it  is  the  sense  of  this  executive  committee  th.Tt 
the  tariff  laws  should  be  revised  at  the  earliest  possible  moment,  in 
order  that  uncertainty  be  removed,  coiifuience  restored,  and  business 
permitted  to  revive. 

"That  rates  of  duties  should  be  made  as  low  as  possible,  consistent 
with  the  fair  protection  of  our  industries  and  the  labor  they  employ." 


The  Murray  Iron  Works  Company,  of  Burlington,  Iowa, 
which  has  been  in  business  at  that  place  for  the  past  twenty- 
seven  years,  is  of  late  making  a  specialty  of  high  grade  Cor- 
liss engines  for  electric  railways  and  light  and  power  sta- 
tions. The  company  is  also  giving  particular  attention  to 
the  building  of  high  pressure  steel  boilers  to  engineers'  speci- 
fications. The  plant  includes  a  large  and  finely  equipped 
fi>iuidr\,  two  complete  machine  shops —one  of  which  is 
entirclv  devoted  to  the  building  of  corliss  engines  and  a 
modern  boiler  shop  w  ith  b\(lraulic  riveters,  pneumatic  appli- 
ances, etc. 


F.  E.  Huntress  and  George  C.  Ewing  have  joined  forces 
for  the  sale  of  electric  railway  equipmeiit,  and  have  opened 
an  office  at  8  Oliver  street,  Boston,  for  the  purpose.  They 
will  deal  in  motors,  both  new  and  second-hand,  and  all  lines 
of  street  railwav  supplies,  iron,  steel  and  general  castings, 
and  will  also  represent  the  Walker  Company  in  New  Eng- 
land. They  will  also  contract  for  railway  and  lighting 
plants.  Mr.  Huntress  remains  president  of  the  Neal  Head- 
light Company  and  Mr.  Ewing  as  secretary.  Mr.  Huntress 
was  honored  at  the  recent  election  by  being  elected  to  a  seat 
in  the  house  of   representatives  in  Massachusetts. 

A.  II.  Hackerman,  general  manager  of  the  Fuel  ICcono- 
mizer  Company,  of  Mattcawan,  N.  'S'.,  has  this  l(]  say  about 
business  prospects  for  1S97.  "  We  do  not  think  thai  Ihere 
will  be  anv  quick  improvemjnt  for  some  time,  Iput  before  the 
end  of  the  year  we  believe  that  all  the  factories  will  be  run- 
ning on  full  time.  Our  conclusions  about  this  are  drawn 
from  our  own  business  as  we  are  always  late  in  feeling  .i 
revival  of  business.  We  feel  that  from  the  inquiries  with 
the  orders  that  our  coming  in,  business  must  be  reviving 
in  other  lines.  Until,  however,  the  finances  of  the  govern- 
ment are  set  upon  a  more  substantial  basis  than  they  are  now, 
business  will  not  be  as  good  as  we  all  wish." 


The  eighteen  air  brakes  sold  over  eight  months  ago  by 
the  .Standard  Air  Brake  Company  to  the  \Vashingt<ni,  Alex- 
andria &  Mount  Vernon  Railroad  Company  have  had  a 
remarkably  successful  career.  As  many  of  our  readers 
know,  the  roa<l   is  a  fast  line.      Recently  four  cars  were   run 


as  a  train  by  superintendent  of  motive  power,  J.  Colvin.  A 
speed  of  over  60  miles  per  hour  was  made,  and  the  Standard 
geared  compressor  type  air  brake  worked  perfectly.  It  is 
interesting  to  note  that  at  that  speed  the  pinion  of  compres- 
sor made  845  revolutions  per  minute,  as  the  car  wheel  was 
but  24  inches  in  diameter.  Nearly  15  revolutions  per  second 
is  ser\  ice  that  only  a  well  constructed  machine  can  stand. 


|.  .S.  Bradley,  secretarv  of  the  New  Haven  Register  C(nii- 
panv,  on  being  asked  what  was  new,  replied  :  "  We  are  get- 
ting (Hit  a  new  single  register,  which  is  intended  for  all  classes 
of  trade  wliich  want  a  good  reliable  register  at  a  very  low 
figure,  and  while  it  does  not  contain  all  the  features  of  the 
'New  Haven'  register  it  does  contain  all  the  desirable 
features  of  all  other  registers  on  the  market  and  is  gotten  up 
in  elegant  shape  with  enameled  case  in  imitation  of  mahog- 
an\ ,  with  antique  copper  sash.  As  to  the  more  prominent 
sales  within  the  past  few  weeks,  we  have  closed  deals  with 
two  fine  systems  for  our  double  machines  and  have  several 
other  large  contracts  for  these  under  negotiation  both  in  this 
and  foreign  countries." 


During  the  month  of  December,  1S96,  the  American 
Engine  Company,  Bound  Brook,  N.  J.,  shipped  60-horse- 
power  American- Ball  engines  to  the  Albany  Journal  and  the 
.Scranton  Truth  and  motors  and  dynamos  as  follows  :  West- 
ern Newspaper  Union,  50  and  i  2 -horse-powxr  motors  ;  Chat- 
tanooga Daily  News,  one  lOO-light  dynamo ;  Gazette  Pub- 
lishing Company,  one  5-horse-power  motor ;  Toledo  Blade, 
one  i2-horse-power  motor;  W.  D.  Boyce  Company,  one  12- 
horsc-power  motor ;  Age  Herald  Publishing  Company, 
one  9-kilowatt  dynamo;  Dayton  Journal,  one  9-kilowatt 
dynamo;  Indianapolis  Sun,  one  3-horse-power  motor; 
Inquirer  Company,  one  75-kilowatt  dynamo ;  Harrisburg 
Telegram,  one  3-horse-power  motor;  Jarecki  Manufactur- 
ing Company,  one  9-kilowatt  dynamo;  Boston  Herald,  one 
loo-horse-powcr  motor. 


T.  W.  Meachem,  presi.lent  of  the  New  Process  Raw  Hide 
Company,  Syracuse,  N.  V.,  on  being  questioned  as  to  the 
new  year  said  to  a  Revikw  representative  :  "Having,  in 
the  face  of  general  business  depression,  increased  our  annual 
output  30  per  cent  during  1896,  we  naturally  look  forward  to 
1S97  with  serene  confidence.  We  are  getting  out  nothing 
new  in  the  street  railw:i\  line,  but  \\  e  arc  convincing  street 
railwav  managers,  one  after  anolber.  that  we  already  have 
something  that  it  is  t<i  their  intiii'sl  to  adupl,  :ind  the  niimlier 
using  our  pinions  is  larger  than  ever  brfore.  That  business 
geucrallv  will  slcadilv  iniproxe  all  during  the  coming  year 
we  think  no  one  can  dcndit.  We  expect  to  profit  especially 
from  such  impro\  emiiit,  for  tlu-  reason  that  when  times  are 
hard  the  buyer  is  more  apt  tn  be  inlbnnceil  by  lirst  cost 
rallier  than  intrinsic  \alue." 

The  Ball  Kngine  Com|)any.  Eric,  I'a.,  reports  it  has  been 
nnining  its  works  until  ten  o'llock  c\er  night  since  Octolier 
r.  Among  the  engines  it  is  just  rompU'ting  are  a  450-horse- 
pcjwcr  vertical  cross-iunqHiuiid  engine  direct  connected  tn  a 
Sii'niens-Halske  geiuTalor  to  go  to  Russia,  oiu'  of  llu'  same 
si/.i'  .-nid  arrangement  for  the  Slioenlic'rgi-r  Steel  C'orn|)any, 
I'ittsbm-g,  I'a.,  c,m-  of  1 50  borsc-powcr  for  the  s.nnc.oni- 
paiiv,  and  <i\ir  loo-liorse-power  vertical  taiideni  compouiul 
and  four  2ou- liorse-power  vertical  cross-eom|)oiind  <-ngines. 
each  direct  xiiniected  to  two  (jeneral  Electric  generators,  for 
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tlio  Cliiiiifjo  I'lilillc  Lilir:ir\ .  TIk-  C(impaii_v  is  also  luiil(lin<; 
a  3^o-lu)rs(.--p<)Ucr  \  citical  cross-t'oiiipoiiiul  direct  connected 
to  a  (J.  E.  alteniatiii<;  machine  for  the  Apollo  Iron  (.V  Steel 
Works,  \'anderijrift,  I"a.,  and  a  _^^o-horse-po\ver  horizontal 
cross-coniponnd  for  the  W'ihninijton  (  X.  C.)  Electric  Li<<ht 
Company. 

The  Standard  Air-Brake  Company  has  begun  the  new 
year  well,  as  the  first  order  it  received  was  from  Germany, 
through  its  general  representative,  the  Bergische  Stahl- 
Industrie,  of  Berlin  and  Remscheid,  for  air-brake  equip- 
ments for  30  double-truck  motor  cars  for  the  Oberschlesische 
Dampfstrassenbahn.  The  company's  motor-compressor 
type  will  be  furnished,  and  in  addition  to  the  30  outfits  there 
is  another  order  for  30  more  to  follow,  making  60  cars  in  all. 
The  significance  of  this  order  is  apparent,  as  this  road  has 
been  a  steam  road  all  along,  but  is  about  to  be  electrified. 
The  company's  foreign  business  is  very  active,  and  within 
the  past  few  days  requests  have  been  received  for  some  three 
hundred  additional  equipments,  for  which  it  is  expected  con- 
tracts will  be  closed  within  a  ver^-  short  time.  The  company- 
has  not  only  increased  its  force,  but  has  enlarged  its  facilities 
to  meet  the  increased  business. 


The  McCJuire  Manufacturing  Conipanv  of  this  cit\'  reports 
a  very  satisfactory  business  during  1S96,  the  sales  showing 
an  increase  of  25  per  cent  over  the  previou.s  year.  The 
year  was  an  cspecialh'  good  one  in  snow  sweeper  and  sto\  e 
lines.  The  published  results  of  tests  of  coal  v.  electricity  in 
car  heating,  and  the  fact  that  the  Columbia  heater  is  stand- 
ard on  many  large  and  coaservative  roads,  has  proven  decid- 
eilly  advantageous  to  the  McGuire  Company,  and  the  stove 
department  has  been  pushed  to  the  limit,  and  even  at  this 
late  date  is  running  full  force.  The  season  in  the  sweeper 
department  has  been  exceptionally  good,  and  shov\'S  an 
increase  over  last  year's  business.  Twenty-eight  railroads 
already  have  the  sweeper  in  use.  The  company  has  receivetl 
its  share  of  the  truck  orders  the  past  year,  and  this  depart- 
ment has  been  running  steadily.  The  list  of  sales  of  its  pat- 
ented rachet  handles  is  assurance  that  thev  are  being  largely 
adopted. 

The  Weston  Engine  Company,  Painted  Post,  N.  Y.,  is 
again  in  full  working  order  after  the  disastrous  fire  last  sum- 
mer. The  new  works  were  occupied  about  November  15, 
but  were  not  fairly  under  way  until  December.  The  com- 
pany is  now  working  about  too  men,  running  the  shops 
both  night  and  day  in  order  to  fill  orders  which  have  been 
received  within  the  last  two  months.  Some  of  the  promi- 
nent sales  made  are  as  follows :  Presbyterian  Board  of 
Publication,  Witherspoon  building,  Philadelphia,  two  14  by 
14  and  one  12  by  12  Imperial  engines  arranged  for  direct 
connection  to  Siemens-Halske  generators ;  Star  Theatre, 
Philadelphia,  one  12  by  13  Imperial  engine,  belted;  J.  W. 
Jackson,  Philadelphia,  one  13  by  14  Imperial  engine,  belted. 
The  above  was  sold  by  representatives,  the  Reynolds-Lalor 
Company,  41  North  7th  street  Philadelphia.  Other  sales 
are.  City  of  Brooklyn,  one  7  by  8  Imperial  engine,  direct 
connected  to  Excelsior  generator ;  New  Amsterdam  Hotel, 
New  York  City,  one  9  by  to  Imperial  engine,  direct  connected 
to  General  Electric  generator  ;  Meltzer  Bros., brewers,  Brook- 
lyn, one  7  by  S  Imperial  engine,  belted  ;  Hendey  Machine 
Company,  Torringtoii,  Conn.,  one  11  by  i  2  Imperial  engine  ; 
Brooklyn    Music   Hall,    Brooklyn,   one    1 2    by    i  z   Imperial 


engine,  belted;  all  sold  by  the  New  ^'ork  managers.  ].  K. 
Fyfer,  Centralia,  Mo.,  has  ordered  one  11  by  12  Imperial, 
belted.  Other  orders  include  engines  for  small  power,  and 
sales  of  the  standard  Weston. 


Clement  C.  Smith,  superintendent  of  the  Falk  Manufact- 
uring Company,  Milwaukee,  reports  a  contract  for  cast- 
welding  the  Third  avenue  line.  New  York,  on  which  work 
will  begin  at  once.  The  work  at  Lyons,  France,  is  progress- 
ing satisfactorily,  and  arousing  much  interest  abroad.  In  the 
way  of  special  track  work  the  company  is  getting  out  all  the 
special  work  for  the  new  line  at  Peoria,  some  for  the  West 
Chicago  Street  Railroad,  and  for  Memphis.  Mr.  Smith 
adds  :  "As  to  our  ideas  of  the  prospects  for  1897,  we  believe 
that  our  business  in  all  departments  wdll  be  much  larger  than 
ever.  The  success  of  the  cast-welded  joint  has  now  been  so 
indisputably  demonstrated,  and  was  so  thoroughly  discussed 
at  the  St.  Louis  convention  and  in  the  various  street  railway 
and  electrical  papers,  that  the  demand  for  the  joint  this  sea- 
son will  be  very  heavy.  Our  special  work  business  is  devel- 
oping very  nicely  and  as  many  of  the  roads  have  been  hold- 
ing back  on  expenses  for  the  past  year,  or  to  anticipate 
election,  they  will  now  be  forced  to  renew  a  good  deal  of 
their  old  work,  and  we  shall  receive  our  share  of  this  liusi- 
ness." 


Eugene  Munsell  &  Co.,  Chicago  and  New  York,  are  natu- 
rally gratified  at  the  following  unsolicited  letter  from  II.  S. 
Cooper,  superintendent  of  the  Schenectady  (N.  Y.)  Rail- 
way, under  date  of  December  2  i,  1896:  "  In  March,  1894,  you 
put  a  full  body  and  slot  insulation  of  micanite  on  one  of  our 
Edison  No.  16  street  car  armatures,  and  the  same  was  wound 
at  once  and  put  in  service,  and  has  been  pretty  steadily  run- 
ning ever  since,  the  car  having  made  over  50,000  miles.  The 
armature  has  never  given  us  any  trouble  in  'body  grounds' 
since  it  started,  although  it  is  of  the  'ring'  type,  and  is  not 
protected  by  the  motor  frame,  it  being  open  to  snow,  slush 
or  water  from  the  wheels.  The  wiring  on  this  armature  has 
just  been  binned  out  by  a  severe  and  continued  overload,  so 
heavy  as  to  not  only  char  the  insulation  of  the  wire,  but  to 
melt  some  of  the  wires  themselves.  On  stripping  off  the 
wires  we  were  surprised  to  find  the  insulation  of  body  and 
slots  in  apparently  good  order,  and  after  fully  stripping  and 
testing,  we  find  it  absolutely  perfect,  mechanically  and  elec- 
trically, and  are  now  rewinding  it,  having  done  nothing 
to  the  insulation  but  to  give  it  a  coat  of  varnish  and  bake  it. 
We  consider  this  so  remarkable  a  record  that  we  think  it 
only  justice  to  you  to  inform  you  of  it.  While  the  full 
micanite  body  insulation  costs  several  times  more  than  our 
previous  method  of  cloth,  mica  and  paper,  the  results  in 
freedom  from  armature  'body  grounds,'  and  the  ability  to 
re-use  the  insulation  indefinitely,  are  points  that  will  make  us 
consider  the  use  of  micanite  as  essential  in  all  our  work  for 
the  future." 


BIG  FOUR"  INTERCHANGEABLE 
MILEAGE. 


The  interchangeable  1,000-mile  tickets  of  the  "Big  Four 
Route"  are  indispensable  to  all  business  firms  and  commer- 
cial travelers.  The  lines  of  the  "  Big  Four"  penetrate  all 
the  big  cities  of  Ohio,  Indiana  and  Illinois,  and  a  ticket 
which  can  be  used  to  reach  these  cities  as  well  as  cities  on 
principal  connecting  lines,  is  invaluable, 
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Alabama. 

Mobile,  Ala. — Ground  has  been  broken   for  the  Dauphin  street 
extension  of  the  Mobile  Street  Railway. 


Arkansas. 

Little  Rock,  Ark. — Judgment  in  default  for  §22,582  against  the 
City  Electric  Street  Railway  was  given,  January  4,  in  favor  of  the 
Thomson-Houston  Electric  Company.  The  suit  has  been  pending 
six  years. 

Pine  Bluff,  Ark. — The  Pine  Bluff  Power  S:  Transit  Company  has 
been  incorporated  with  a  capital  stock  of  Sioo.ooo.  for  the  purpose  of 
operating  water  works,  electric,  steam  or  horse  power  street  car  lines. 
The  officers  and  directors  are  W.  H.  Langford,  president;  J.  B.  Tru- 
lock,  vice-president;  U.  C.  Bell,  secretary;  \V.  L.  UeWoody,  treas- 
urer; J.  B.  York.  Simon  Bloom,  J.  \V.  Withers,  R.  M.  Galhraith  and 
M.  A.  Austin. 


California. 

Lakeport,  Cal. — E.  P.  CIcndenin   asks   an   electric  railway  fran- 
chise. 

San  Diego,  Cal. — Stockholders  of  the  San  Diego  Electric  Rail- 
way Company  meet  January  15,  to  authorize  a  $400,000  mortgage. 


San  Fra.ncisco,  Cal. — It  is  said  Behrend  Joost  proposes  to  redeem 
the  San  Francisco  &  San  Mateo  Street  Railway,  which  was  sold  by  a 
receiver.  

Salinas,  Cal. — An  electric  railway  company  is  organizing  to  build 
a  line.  The  directors  are  J.  D.  Carr,  William  Vanderhurst,  F.  H. 
Lang,  J.  H.  Menke,  H.  Corey,  Henry  Bardin  and  J.  H.  Iverson. 


Santa  Ana,  Cal.— The  Santa  Ana  &  Orange  Motor  Company  has 
been  incorporated  to  build  five  miles  of  road.  Capital  stock,  $20,000; 
incorporators,  W.  B.  Henry,  E.  P.  Nickey,  M.  A.  Menges  and  D.  H. 
Thomas.  

-Santa  Ckuz,  Cal.— The  Big  Creek  Company  has  contracted  to 
supply  power  to  the  electric  railway.  It  is  said  the  Big  Creek  Com- 
pany has  already  purchased  a  water  wheel,  generator  and  fifty-two 
miles  of  wire. 

Lo.s  Angeles,  Cal. — Citizens  desire  the  conversion  of  the  Glendale 
division  of  the  Terminal  Railway  from  steam  to  electricity,  and  have 
chosen  W.  G.  Watson,  W.  S.  Bullis  and  F.  R.  Warren,  a  committee 
to  receive  subscriptions  to  the  subsidy  required  by  the  company. 


Chicag^o. 

Chicago. — The  petition  of  the  Southwestern  Street   Railway  Com- 
pany for  a  franchise  has  been  referred  to  a  committee. 


Chicago. — The  Illinois  &  Michigan  Canal  Commissioners  are  said 
to  have  rescinded  their  grant  of  a  franchise  for  an  electric  road  on 
the  towpath. 

Chicago. — The  Chicago  &  South  Side  Rapid  Transit  Elevated 
Railroad  Company  Is  making  estimates  of  the  cost  of  electrically 
e<|uipping  the  Alley  L.  

Chicago. — The  Suburban  Electric  Railroad  Company  has  given  a 
mortgage  to  secure  $3,000,000  of  bonds,  of  which  $1,250,000  will  he 
issued  at  present  to  cover  the  cost  of  construction. 


Chicago. — The  Suburban  Electric  Railroad  Company,  which  is 
building  a  line,  has  been  reorganized.  The  new  directors  are,  Charles 
H.  Crosette,  jiresident;  H.  K.  (lalpin,  secretary;  S.  H.  Shopc,  Daviil 
B.  Lyman  and  Herbert  Holconib. 


Chicago.— The  Chicago,  Lemont  &  Joliet  Electric  Railway  Com- 
pany has  been  incorporated  to  build  and  operate  an  electric  rcia<l. 
Capital  stock  $300,000;  incorporators,  E.  H.  Heilbroun,  S.  T.  Hart, 
E.  D.  Hopkins,  G.  Lawrence  Taylor  and  D.  C.  Baldwin. 


Connecticut- 

East  Berlin,  Conn. — Citizens  are  forming  a  company  to  build  a 
trolley  line  to  Berlin. 

Hartford,  Conn.— The  Hartford  Street  Railway  Company  will 
apply  for  an  amendment  to  its  charter  permitting  extensions  of  its 
lines. 

Southington,  Conn.— An  amendment  to  its  charter  permitting 
various  extensions  will  be  asked  by  the  Southington  &  Plantsville 
Tramway  Company. 

Bristol,  Conn. — The  Bristol  &  Plainville  Tramway  Company  will 
apply  for  the  right  to  extend  its  tracks  through  Terryville  to  Ply- 
mouth and  Thomaston. 

Shelton,  Conn. — Franchises  to  build  and  operate  in  Bridgeport, 
Stratford,  Trumbull  and  Huntington  have  been  applied  for  by  the 
Shelton  Street  Railway  Company. 


Greenwich,  Conn. — The  Greenwich  Tramway  Company  will 
apply  for  an  amendment  of  its  charter  permitting  extensions  to  Port 
Chester,  N.  Y.,  and  Stamford,  Conn. 


New  Haven,  Conn.— Many  extensions  of  its  lines  will  be  con- 
structed by  the  New  Haven  Street  Railway  as  soon  as  authority  can 
be  obtained  from  the  State  Assembly. 


New  Haven,  Conn.— The  New  York,  New  Haven  &  Hartford 
Railroad  is  about  to  let  contracts  for  two  850-kilowatt  generators  and 
other  equipment  for  its  power  plant  at  Berlin,  Conn. 


Portland,  Conn. — John  H.  Sage  and  others,  have  petitioned  for 
the  mcorporation  of  the  Portland  &  East  Hampton  Street  Railway 
Company,  to  build  and  operate  through  the  towns  of  Portland  and 
Chatham. 

MiLFOKD,  Conn. — J.  D.  Brown  and  others  are  forming  the  MiKord 
Traction  Company  and  will  soon  incorporate  to  build  from  Milford 
to  Stratford,  through  Woodmont  to  Derby  and  through  Orange  to 
New  Haven. 

RoCKViLLE,  Conn.— The  franchise  granted  recently  to  the  Rock- 
ville  &  Ellington  Street  Railway  Company  has  been  amended  by 
striking  out  three  streets.  Win<isor  avenue'was  given  the  Hartford, 
Manchester  &  Rockville  Tramway  Company  for  its  line  to  Talcott- 
ville. 

New  Haven,  Conn.— A  big  electric  railway  scheme  is  backed  by 
Morris  F.  Tyler,  Dr.  Thomas  R.  Russell,  Dwight  N.  Clark,  Robert 
Payne,  Stiles  Williams,  Charles  F.  Walker,  Rollin  C.  Newton,  and 
Nithan  P.  Merwin.  'The  line  is  to  run  from  Wcstville,  through 
Woodbridge  and  Seymour,  to  Naugatuck. 

New  Haven,  Conn.— A  lease  of  the  New  Haven  &  Centcrville 
Electric  Railway  to  the  Fair  Haven  S:  Westville  Street  Railway 
Company,  is  being  negotiated.'  Contracts  have  already  been  signed 
for  the  operation  of  the  Centerville  Company's  cars  with  current 
friiin  the  Fair  Haven  Company's  power  station. 

NoKioi.K,  Conn.  Samuel  P.  Williams,  of  Waterbury;  Walter  S. 
Judd,  of  Litchfield;  John  H.  Wadhams,  of  (ioshen,  ami  T.  H.  Mc- 
Kenzie  and  others,  are  organizing  a  company  to  build  27  miles  of 
electric  railway  from  Watertown  to  Norfolk,  by  way  of  Morris,  Wist 
Morris,  Bantam,  Litchfield,  Cioshen  and  South  Norfolk. 
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Danbury,  Conn.— The  old  project  of  connecting  Danbury  with  the 
Harlem  road  at  Golden's  Bridge  has  been  revived  with  some  pros- 
pects of  a  successful  issue.  Walsh  &•  Purdy,  attorneys,  will  petition 
the  legislature  for  the  incorporation  of  the  Danbury  &  Golden's 
Bridge  Street  Railway  Company.  The  road  is  to  be  15  miles  in 
length,  with  a  power  plant  located  centrally  at  North  Salem.  F.  S. 
Wardwell,  one  of  those  interested,  states  that  the  capital  has  been 
subscribed,  and  the  right  of  way  given  by  property  owners  along  the 
whole  route.  

Delaware. 

Wilmington,  Del. — John  N.  Carswell  has  been  appointed  receiver 
of  the  proposed  Chester  &  Wilmington  Electric  Railway. 


District  of  Columbia. 

Washington,  D.  C— The  Washington  &  Gettsysburg  Railway 
Company  asks  a  charter  to  build  and  operate  a  trolley  line  to  carry 
passengers  and  light  freight.  Incorporators,  George  W.  Cissel^ 
Charles  Jacobson,  Edgar  P.  Berry,  John  H.  Gheen,  George  W.  Har- 
vey and  James  S.  Mcllhenny,  of  the  District  of  Columbia,  and  Asa 
M.  Stabler,  John  Miller,  J.  Enos  Ray,  Albert  Gleason,  R.  G.  Israel, 
N.  W.  Williams,  Frank  C.  Drane,  Ashley  M.  Gould,  S.  D.  Waters, 
Francis  Thomas,  Rert  H.  Miller  and  O.  A.  Homer,  of  the  State  of 
Maryland,  and  T.  William  Harris,  of  the  State  of  New  York 


Georgia. 

Savannah,  Ga. — Herman  Myers,  of  Savannah,  and  J.  H.  Fall,  of 
Nashville,  representing  bondholders,  bought  the  Electric  Railway  at 
auction,  January  5,  for  $210,000.  When  reorganized  the  company 
will  purchase  new  equipment. 


Illinois. 

Alton,  III. — An  extension  in  Sixth  street  is  contemplated  by  the 
Alton  Railway  &  Illuminating  Company. 


Ottawa,  III. — Boston  men  are  corresponding  with  R.  C.  Jordan 
with  a  view  to  taking  hold  of  the  Ottawa  Street  Railway. 


East  St.  Louis,  III. — The  ordinance  granting  the  St.  Louis  Rapid 
Transit  Company  right  of  way  for  an  electric  road,  from  the  Eads 
Bridge  to  Belleville,  has  been  favorably  reported  on. 


Lake  Bluff,  111. — C.  E.  Loss,  the  electric  railway  builder,  of 
Chicago,  has  been  granted  a  franchise  for  six  miles  of  road  in  Lake 
Bluff,  to  connect  with  his  line  in  Waukegan.  Cars  are  required  to  be 
in  operation  by  June  i. 

Waukegan,  III. — The  Bluff  City  Electric  Street  Railway  Com- 
pany has  amended  its  charter  "to  construct,  locate,  maintain  and 
operate  electric  street  railroads  in  the  several  townships,  cities  and 
villages  in  the  counties  of  Lake  and  Cook,  in  Illinois." 


Oswego,  III. — An  electric  railway  scheme  is  quietly  making  pro- 
gress. The  prime  mover  is  Hon.  Fay  P.  Winslow,  and  he  has  asso- 
ciated with  him  U.  P.  Hord.  Power  will  be  supplied  by  the  Oswego 
Water  Power  Company,  which  was  recently  purchased  by  Mr.  Wins- 
low.  The  line  will  carry  freight  and  passengers  between  Aurora  and 
a  large  district  east  and  south  of  Oswego  and  Yorkville,  besides 
catering  to  pleasure  riders  who  would  visit  the  most  beautiful  section 
of  the  Fox  river. 

Indiana. 

Anderson,  Ind. — Noah  Clodfelter  has  had  his  electric  railway 
franchise  extended,  after  showing  he  had  backing. 


Iowa. 


Oskaloosa,  Ia. — An  election  will  be  held  to  vote  for  or  against 
electric  cars. 

Burlington,  Ia. — Suit  to  foreclose  $300,000  first  mortgage  bonds 
of  the  Burlington  Electric  Street  Railway  has  been  brought  by  the 
American  Loan  &  Trust  Company,  of  New  York. 


Burlington,  Ia. — The  Burlington  Railway  &  Light  Company  has 
been  incorporated  to  purchase,  own  and  operate  the  electric  railway. 
Capital  stock,  £1,250,000;  incorporators,  C.  H.  Walsh,  J.  J.  Ransom 
and  Col.  George  H.  Higbee. 


Kansas. 

Lawrence,    Kan. — The  receiver  will   sell   the   Lawrence  Street 
Railway  by  order  of  court. 

Kentucky. 

Bowling    Green,    Ky.— James    H.   Wilkerson    is    the    receiver 
appointed  for  the  Park  City  Railway. 


Covington,  Ky. — The  South  Covington  &  Cincinnati  Street  Rail- 
way has  changed  hands.  The  new  officers  are:  president,  J.  C.  Ernst, 
of  Covington;  vice  president,  Charles  E.  Orr,  of  Pittsburg;  treasurer, 
H.  P.  Eells,  of  Cleveland;  secretary,  James  H.   Hoyt,  of   Cleveland. 


Louisiana. 

New  Orleans,  La. — The  right  to  construct  an  electric  railway  in 
Napoleon  avenue  will  be  sold  by  auction  by  the  city. 


Maine. 


Calais,  Me. — President  George  A.  Curran  contemplates  extend- 
ing the  Calais  Street  Railway  along  the  St.  Croix  river  bank  to  Red 
Beach.     The  new  line  would  be  very  attractive  to  pleasure  riders. 


Bangor,  Me. — Extensions  of  its  electric  lines  to  Eddington,  Clif- 
ton, Holden,  Dedham  and  Orrington  and  the  construction  of  a  great 
bridge  over  the  Penobscot  river  are  contemplated  by  the  Bangor 
Public  Works  Company. 

Bangor,  Me. — The  Penobscot  Central  Railroad  Company  has 
applied  to  the  railroad  commissioners  for  an  approval  of  their  plan 
to  build  and  operate  an  electric  street  railway  from  Bangor  to  Gar- 
land by  way  of  Glenburn,  Kenduskeag,  Levant,  Corinth,  Exeter  and 
Charleston.  Freight  will  be  carried  as  well  as  passengers.  Capital 
stock,  §250,000;  incorporators,  F.  O.  Deal,  of  Bangor;  I.  C.  Libby,  of 
Waterville;  A.  L.  Gerald,  Harrison  T.  Gould,  of  Kenduskeag,  and 
C.  E.  Edmunds,  of  Corinth. 


Maryland. 


Baltimore,  Md. — The  Central  Railway  and  the  City  &  Suburban 
Companies  are  both  asking  additional  right  of  way. 


Baltimore,  Md. — Judge  Dennis  has  decided  that  the  City  Pas- 
senger Railway  Company  has  the  right  to  install  electricity  on  North 
Charles  Street  and  the  Blue  Line  Cable. 


Massachusetts. 

Brockton,  Mass. — The  Brockton  Street  Railway  Company  asks 
the  right  to  extend  tour  lines. 


Millbury,  Mass. — The  franchise  of  the  Blackstone  Valley  Street 
Railway  Company  has  been  extended  to  December,  1897. 


Milford,  Mass.— The  Milford,  Holliston  &  Framingham  Street 
Railway  will  probably  accept  the  franchise  recently  granted. 


Northampton,  Mass. — The  Northampton   Street   Railway  Com- 
pany will  extend  its  lines  and  add  several  cars  to  its  equipment. 


Boston,   Mass. — The   West   End  Street    Railway  Company  has 
leased  the  Subway  at  a  rental  of  4ji  per  cent  on  the  cost  of  $7,000,000. 


Boston,  Mass. — President  W.  B.  Ferguson  denies  the  report  that 
the  Gloucester,  Essex  &  Beverly  Street  Railway  had  been  sold  to  the 
West  End  Company. 

Holyoke,  Mass. — Directors  of  the  Holyoke  Street  Railway  have 
approved  a  lease  of  the  Mt.  Tom  Railroad.  The  construction  will  be 
done  by  the  latter  company. 


Holoyoke,  Mass. — The  selectmen  of  South  Hadley  Falls  have 
granted  the  franchise  asked  by  the  Holyoke  Street  Railway  Com- 
pany.    Work  will  begin  immediately. 


Holyoke,  Mass. — Directors  of  the  Holyoke  Street  Railway  have 
instructed  President  Loomis  to  ask  a  franchise  in  Chicopee,  if  the 
building  of  the  road  would  be  warranted. 
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Mansfield,  Mass. — A  portion  of  the  capital  stock  of  the  Fox- 
boro  Union  Street  Railway  Company  has  been  subscribed.  The  line 
is  to  run  between  Foxboro  and  Mansfield. 


Boston,  Mass. — The  .Safety  Electric  Railway  Company  asks  a 
charter  to  build  an  elevated  railway  in  Boston  and  suburbs.  Incor- 
porators, Myron  J.  Ferren,  Walter  S.  Keen,  Frank  E.  Orcutt  and  A. 
W.  Barrett. 


Worcester,  Mass. — Creditors  of  the  Massachusetts  Car  Com- 
pany held  their  second  meeting  January  5,  at  Worcester,  to  prove 
their  claims.  The  assignees  are  George  S.  Forbush  and  W.  G. 
Wheildon,  53  State  street,  Boston. 


Marlboro,  Mass. — The  Framingham,  Southboro  &  Marlboro 
Street  Railway  Company  has  been  organized  to  build  nine  miles  of 
road.  Capital  stock,  Sioo,ooo;  directors,  S.  H.  Howe,  of  Marlboro;  F. 
D.  Newton  and  C.  B.  Sawin,  of  Southboro;  J.  R.  Entwistle,  of  Fram- 
ingham; W.  B.  Ferguson,  of  Maiden;  C.  E.  Barnes,  of  Plymouth, 
and  C.  E.  Bresser,  of  Leominster.  The  stockholders  include  the 
above  and  M.  F.  Maher,  of  Framingham;  C.  W.  Shippee,  of  Mil- 
ford;  W.  S.  Reed,  of  Leominster;  Albert  Stetson,  of  New  York;  J. 
\L  Cunningham,  of  Chelsea;  Frank  E.  Lowe,  of  Greenfield;  A.  B. 
Turner  &  Brother,  of  Boston;  W.  H.  Gilman,  of  Boston. 


Michig^an. 


Detroit,  Mich. — Erin  has  granted  John  B.  Uyar  a  franchise  for 
his  Uetroit-Port  Huron  interurban. 


St.  Clair,  Mich. — John  B.  Dyar  has  been  granted  a  franchise  in 
St.  Clair,  making  another  link  in  his  proposed  Detroit-Port  Huron 
interurban. 


Monroe,  Mich. — Another  extension  of  the  franchise  of  the  Mon- 
roe, Dundee  S:  Lake  Erie  Railway  has  been  granted.  President  W. 
H.  Cowles,  who  has  deposited  S500  forfeit,  claims  that  men  with  cap- 
ital are  interested.  He  expects  to  have  the  road  to  the  lake  com- 
pleted by  June  15. 

Muskegon.  Mich. — The  Muskegon  Street  Railway,  including  14 
miles  of  line,  power  plant  and  pleasure  resort,  was  sold  under  fore- 
closure of  second  mortgage,  January  5,  to  Herbert  Payson,  of  Port- 
land, Me.;  John  Crosby,  of  Bangor,  Me.;  and  Weston  Thompson,  of 
Brunswick,  Me.,  who  represent  also  the  first  mortgage  bondholders. 
Receipts  in  !&/>  were  825,000  less  than  in  i8<)2  and  S2,ooo  less  than 
for  the  previous  year.  The  road  was  well  eijuipped  and  well  man- 
aged, but  its  fixed  charges  were  too  heavy  to  be  met  by  the  decreas- 
ing earnings.    The  company  will  be  reorganized  on  a  paying  basis. 


Kalamazoo,  Mich.— The  Michigan  Traction  Company  has  been 
incorporated  with  §500,000  capital  stock,  by  L.  N.  Downs,  F.  N. 
Rowley,  E.  E.  Downs,  of  Kalamazoo,  and  George  J.  Kobusch  and 
Otto  Von  Schrader,  of  St.  Louis,  .Mo.  The  company  will  probably 
aojuire  the  Citizens'  Street  Railway,  of  Kalamazoo,  and  build  an 
interurban  road  23  miles  in  length  to  connect  with  the  Battle  Creek 
Railway.  Incorporators  of  the  new  company  control  the  car  lines  of 
both  cities.  Franchises  have  been  applied  for  in  the  intervening  towns 
and  village:,  and  arrangements  are  being  made  to  commence  con- 
struction early  in  the  spring.  It  is  expected  the  new  road -will  be 
open  for  business  about  July  1. 


Minnesota. 

Stillwater,  .MiNN.^Judge  Williston  has  refused  August  Jesse's 
highest  bid  of  82,300  for  the  street  railway. 


MlNNEAPOLLS,  Minn.  -A.  M.  Allen's  petition  for  an  electric  rail- 
way franchise  to  Lake  Minnetonka  has  been  denied  by  the  county 
commissioners. 

Mississippi. 

Mississipi'i  City,  Miss.  The  application  of  George  W.  Pierce, 
Jr.,  for  a  street  railway  franchise,  has  been  filed  until  March,  when 
the  original  franchise  expires. 


Missouri. 

St.  Louis,  Mo. — The  Suburban  FHectric  Railway  Company  expects 
to  have  its  Kirkwood  extension  in  operation  by  April  15. 


St.  Louis,  Mo. — Eugene  H.  Benoist,  Breckenridge  Jones,  Fred  E. 
Allen  and  Frederick  Vierling  are  interested  in  a  street  railway  pro- 
ject for  which  a  franchise  is  asked. 


Peirce  Citv,  Mo. — The  City  Council  has  granted  a  franchise  to 
the  Peirce  City  &  Monett  Electric  Railway  Company,  which  is  said 
to  be  backed  by  ex-Governor  Fishback,  of  Arkansas. 


St.  Louis,  Mo.  J.  D.  Houseman  has  taken  possession  of  his  line, 
the  St.  Louis  &:  Kirkwood  Electric  Railroad,  on  a  decision  of  the 
Supreme  Court  setting  aside  the  appointment  of  a  receiver. 


JOPLIN,  Mo.  Judge  George  F.  Davis,  of  Sarcoxie,  who  is  interested 
in  the  proposed  electric  road  between  Sarcoxie  and  Joplin,  has  been 
corresponding  with  Little  Rock,  Ark.,  men  who  may  furnish  the 
capital. 

St.  Louis,  Mo.— The  People's  Consolidated  Railroad  Company 
asks  permission  to  acquire  the  People's  Railroad,  and  the  Fourth 
Street  &  Arsenal  Railroad,  and  the  right  to  construct  lines  on  many 
streets. 

St.  Louis,  Mo.— Farmers  propose  to  construct  an  electric  railway 
to  convey  their  produce  to  the  city.  The  route  is  from  a  point  on  the 
St.  Louis  &  Kirkwood  line,  near  Brentwood,  through  Des  Peres,  Man- 
chester, Ballwin  and  Ellisville. 


Montana. 

Butte,  Mont.— The  Butte  Consolidated  Railway  Company  writes 
that  quotations  are  wanted  on  a  car  load  of  car  wheels — about  300  to 
330  pounds  each,  30  inches  diameter,  2|^-inch  tread.  Quote  lowest 
cash  price,  f.  o.  b.,  Butte. 


New  Hampshire. 

New  London,  N.  H. — The  New  London  &  Potter   Place   Electric 
Railway  Company  will  be  incorporated. 


Chester,  N.  H.  Those  interested  in  the  Chester  &  Derry  Elec- 
tric Railroad  will  apply  for  a  charter  to  build  a  line  connecting 
Chester  and  Exeter  via  Brentwood. 


Portsmouth,  N.  H.— Massachusetts  men  have  purchased  the 
franchise  of  the  Kittery,  Kittery  Point  &  York  Beach  F^lectric  Rail- 
road Company  and  expect  to  l)egin  construction  very  soon. 

New  Jersey. 

Bridgeton,  N.  J. — The  South  Jersey  Traction  Company's  |)rii|)erty 
will  be  sold  under  foreclosure  of  mortgage. 


Plainfield,  N.  J. — Chandler  Riker,  of  Newark,  and  capitalists  of 
the  city,  plan  a  trolley  line  from  Plainfield  up  Watchung  Mountain. 


Newark,  N.  J. — The  South  Orange  &  Maplewood  .Street   Railroad 
Company  has  applied  for  right  to  extend. 


New  York. 

Buffalo,    N.    Y.— The    Buffalo    Railway    Company    has   issued 
$1,000,000  bonds  for  betterments. 


Brooklyn,  N.  Y. — Fire,  December  27,  destroyed   the   Itushwick 
repair  shops  of  the  Brooklyn  Heights  Railroad. 

Jeffersonville,  N.  Y.— Frank  Loeber  is  promoting  an  electric 
railway  between  Jefferson  and  Liberty  to  cost  S 1 15,000. 


Hudson,  N.  Y. — A  receiver  is  asked  for  the  Hudson  Electric  Rail- 
road.    Liabilities  are  estimated  at  890,000;  and  assets,  $70,000. 

KoMK,  N.  Y. — The  Rome  City  Street  Railway  Company  will  soon 
consider  a  proposition  to  extend  its  line  four  miles  to  Lindale. 
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Syracusk,  N.  Y. — Plans  and  specifications  are  being  prepared  f<i 
bidders  for  the  construction  of  the  Syracuse  &  Suburban  Railroad. 


Port  Richmond,  N.  Y.— The  plans  of  the  Staten  Island  Klectric 
Railroad  Company  for  a  trolley  line  in  Richmond  avenue  have  been 
approved.  

Troy,  N.  Y.— The  application  of  the  Greenwich  S:  Schuylerville 
Klectric  Railroad  Company  for  permission  to  build  has  been  granted 
by  the  state  commissioners. 

Brooklyn,  N.  V.— Fire  broke  out  at  1:30  a.  m.,  December  18,  in 
the  Rockaway  avenue  car  sheds  of  the  Nassau  Electric  Railroad. 
Nine  open  cars  were  burned.     Loss,  530,000. 


Cortland,  N.  Y.— The  Cortland  &  Homer  Traction  Company 
expects  to  make  a  survey  for  an  extension  of  its  line  from  McGraw- 
ville  through  Solon,  Willet,  Taylor,  Pitcher  and  Cincinnatus. 


Gardiner,  N.  Y.— Charles  E.  Johnston,  43  John  street,  Kngston,  is 
forming  a  company  to  build  a  trolley  line  between  Pancake  Hollow 
and  Jenkintown,  passing  through  Gahow,  Tuttletown  and  Ireland 
Corners.  

New  York,  N.  Y.— William  G.  E.  See  has  been  appointed  receiver 
of  the  Fulton  Construction  Company,  which  built  the  Twenty-eighth 
&  Twenty-ninth  Streets  Railroad.  Mr.  See  will  sell  the  assets,  con- 
sisting principally  of  a  number  of  street  railway  franchises. 


New  Palt/-,  N.  \'. — Promoter  B.  Van  Steengh  ber  has  sold  his 
franchise  for  an  electric  railway  between  New  Paltz  and  Highland, 
to  Ferdinand  McKeige,  a  capitalist  of  New  York,  who  has  engaged 
Attorney  C.  W.  H.  Arnold,  of  Poughkeepsie,  to  form  a  company  to 
construct  and  operate  the  road.  The  sale  includes  the  incomplete 
power  station  at  Lloyd. 

Buffalo,  N.  Y. — The  Buffalo,  Kenmore  &  Tonawanda  Electric 
Railroad  Company  will  construct  a  line  in  Elmwood  avenue  to  con- 
nect its  road  with  that  of  the  Buffalo  Railway.  The  company's 
finances  have  improved  recently.  The  road  was  built  three  years 
ago  at  a  cost  of  $153,000,  of  which  §63,000  remained  unpaid  when  the 
Buffalo  Traction  Company  obtained  control.  To  clear  the  indebted- 
ness, at  a  meeting  December  21,  the  orginal  stockholders  subscribed 
S20,2oo  and  the  Traction  people  $42,800.  A  large  pleasure  traffic  is 
expected  the  coming  summer  from  visitors  to  the  company's  resort 
the  Kenmore  Palace  Park,  where  it  is  proposed  to  give  summer 
operas  at  10  cents  admission. 

Greenbush,  N.  \'. — Those  interested  in  the  proposed  electric  rail- 
way between  Greenbush  and  Brainerds,  a  distance  of  17  miles,  have 
drawn  up  articles  of  incorporation  of  the  Greenbush  &  Nassau  Elec- 
tric Railway  &  Power  Company.  The  following  directors  have  been 
chosen;  William  H.  Nichols,  John  F.  Lape,  Fred  Carr  and  Bradford 
Lansing,  of  Greenbush;  Joel  T.  Morey,  Gardner  Morey  and  Thomas 
James,  Nassau;  James  Gray,  East  Albany;  C.  J.  Smith,  Bath;  W.  D. 
Barnes,  Brainerds;  J.  H.  Finnerty  and  Dr.  S.  C.  Curran,  East  Green- 
bush. The  directors  elected;  William  H.  Nichols,  president;  Thomas 
E.  James,  vice-president;  Dr.  Curran,  secretary;  Fred  Carr,  treasurer 
John  F.  Lape,  general  manager,  and  John  F.  Lape,  Thomas  James 
and  W.  D.  Barnes,  executive  committee. 


North  Carolina. 

Raleigh,  N.  C. — Fire  on  the  night  of  December  31  destroyed  the 
power  house  and  car  shed  of  the  Raleigh  Electric  Company.  Loss, 
S25,ooo;  insurance,  $12,500.     The  plant  will  be  rebuilt. 


Ohio. 

Defiance,  Ohio. — W.  R.  Taben  is  the  receiver  appointed  for  the 
Defiance  Light  &  Railway  Company. 


Niles,  O. — The  Mineral  Ridge  &  Niles  Electric  Railroad  Com- 
pany has  been  ijicorporated  with  $50,000  capital  stock. 


Marietta,  O. — The  Marietta  Electric  Company  has  absorbed  the 
Marietta  Street  Railway  with  a  view  to  equipping  for  electricity. 


Cincinnati,  O. — Wyoming  village  has  granted  a  franchise  for 
another  link  in  the  Cincinnati,  Middletown  &  Dayton  Traction  Com- 
pany's line. 

Toledo,  O.— Bowling  Green  has  finally  granted  the  franchise 
asked  by  the  Toledo,  Bowling  Green  &  Fremont  Electric  Railroad 
Company. 

Cincinnati,  O. — The  Mt.  Auburn  Electric  Railway  Company  has 
accepted  its  franchise  for  a  line  to  Reading,  and  received  a  bonus 
from  the  citizens. 

Youngstown,  O. — The  Mahoning  Valley  Electric  Railway  Com- 
pany has  given  a  mortgage  for  $1,200,000  to  the  Central  Trust  Com- 
pany, New  York. 

Warren,  O. — Motor  equipments  will  be  purchased  very  soon  by 
the  Trumbull  Electric  Street  Railway.  Next  spring  three  new  46- 
foot  cars  will  be  added. 


Youngstown,  O. — The  Trumbull  Electric  Railway,  of  Warren, 
and  the  Youngstown  Street  Railroad  have  been  consolidated  as  the 
Mahoning  Valley  Railway. 


Akron,  O. — The  Wooster  avenue  barns  of  the  Akron  .Street  Rail- 
way were  burned  at  2  o'clock  on  the  morning  of  December  15, 
together  with  13  cars.     Loss,  Sio,ooo;  insurance  $8,000. 


Westerville,  O. — W.  E.  Hoyer  and  C.  E.  Burr,  who  are  inter- 
ested in  the  Worthington  &  Westerville  Street  Railway,  have 
obtained  an  extension  of  time  in  which  to  complete  the  road. 


Cincinnati,  O. — Contracts  have  been  let  by  the  Cincmnati  & 
Miami  \'alley  Traction  Company  for  the  erection  of  power  houses  at 
Franklin  and  Busenbark's  station  and  a  car  barn  at  Middletown. 


Cincinnati,  O. — The  new  Cincinnati,  Hamilton  &:  Dayton  Trac- 
tion Company  has  elected  D.  G.  Edwards,  president;  C.  G.  Waldo, 
general  manager;  G.  R.  Balch,  secretary,  and  F.  H.  Short,  treasurer. 


Cleveland,  O. — The  car  barn  and  repair  shop  of  the  Cleveland, 
Painesville  &  Eastern  Electric  Railroad  Company,  at  Willoughby, 
were  burned  on  the  evening  of  December  26.     Loss,  $50,000;  insured. 


Sandusky,  O. — A  syndicate  of  New  Yorkers  is  negotiating  the 
purchase  of  the  Sandusky,  Milan  &  Norwalk  Electric  Railway,  with 
a  view  to  constructing  a  line  connecting  with  the  Cleveland  road  run- 
ning to  Elyria. 

Cincinnati,  O. — The  Cincinnati,  Hamilton  &  Dayton  Traction 
Company  has  been  incorporated  to  construct  a  very  extensive  electric 
railway  system.  Incorporators,  C.  G.  Waldo,  D.  G.  Edwards,  George 
R.  Balch,  R.  P.  Rifenberick  and  C.  A.  Wilson. 


Chillicothe,  O. — Smiley  Caldwell,  president  of  the  Highland 
Park  Inn  Company,  who  is  interested  in  the  electric  road  to  Hillsboro, 
says  it  is  expected  to  have  the  line  completed  by  July  4.  A  party  of 
surveyors,  headed  by  H.  M.  Redd,  is  in  the  field. 


Cleveland,  O. — Tbe  completion  of  the  Cleveland  &  Chagrin 
Falls  line  to  the  latter  place  will  be  pushed  as  fast  as  the  weather  will 
permit.  Among  those  interested  are  R.  L.  Palmer,  of  Cleveland;  L. 
M.  Coe,  F.  D.  Carpenter,  and  A.  Hilliard,  of  Berea. 


Ashley,  O. — A.  S.  Shoemaker,  of  Ashley,  is  promoting  an  electric 
road  between  Mt.  Vernon,  Knox  County,  and  Richwood,  Marion 
County,  passing  through  Sparta,  Marengo,  Ashley  and  Prospect. 
Forty  business  men  of  Ashley  have  agreed  to  pay  for  a  survey  of  the 
route. 


Lima,  O. — The  Dayton  Northern  Railway  Company  has  been 
incorporated  to  build  a  railroad,  to  be  operated  by  steam  or  elec- 
tricity, from  Franklin  to  Lima.  Incorporators,  Walter  B.  Ritchie,  J. 
E.  Townsend,  F.  N.  Haskell,  E.  R.  Thomas,  W.  C.  Brown  and  J.  R. 
Mergue. 
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Marietta,  O.— The  Marietta  &  Western  Bridge  Company  has 
been  incorporated  at  Allegheny,  Pa.,  to  construct  an  electric  railway 
and  bridge  between  Marietta  and  Parkersburg,  \V.  \'a.  The  line  will 
be  twelve  miles  long.  Capital  stock,  $400,000;  incorporators,  William 
€.  Jutte.  August  Jutte,  C.  M.  Buchanan  and  C.  Cramer,  of  Marietta. 


Cleveland,  0."The  franchise  of  the  Cleveland,  Wadsworth  & 
Southern  Electric  Railway  Company  has  been  forfeited  for  non-com- 
pliance with  conditions.  The  county  commissioners  have  given  a 
franchise  over  the  same  territory  to  the  Cleveland  &  Southeastern 
Klectric  Railway  Company.  From  Cleveland  the  line  Is  to  run  to 
Wadsworth  via  Parma,  Royalton,  West  Richfield,  Bath,  Ghent  and 
Akron. 

Oregon. 

Portland,  Ore.— C.  E.  Smith  and  others  have  been  granted  an 
extension  of  their  franchise  to  build  an  electric  road  on  First  street. 


Pennsylvania. 

York,  Pa.— Captain  William  H.  Lanius  has  in  contemplation  the 
construction  of  five  electric  railroads,  aggregating  thirty-seven  miles 
in  length. 

Bkaddock,  Pa.— a  bond  for  S5,ooo  in  acceptance  of  the  Talbot 
avenue  franchise  has  been  filed  by  the  Braddock  &  Homestead  Street 
Railway  Company. 

Allegheny,  Pa. — The  Northside  Traction  Company  has  changed 
its  plans  for  power  supply,  and  now  contemplates  building  a  large 
power  plant  on  the  river  bank.  The  company  will  relay  with  heavier 
rails  and  equip  with  new  cars. 


Media,  Pa.— The  Media,  Middletown  &  Aston  Electric  Railway 
project,  formed  two  years  ago,  is  being  revived.  'John  B.  Robinson, 
John  E.  Burnley  and  Samuel  L.  Kent  have  been  appointed  a  com- 
mittee to  place  the  stock,  if  possible. 


PiTTSBlRG,  Pa.— The  Pittsburg  &  Mt.  Washington  Electric  Street 
Railway  Company  has  been  incorporated  to  construct  four  miles  of 
railway.  Capital  stock,  $24,000;  president,  Samuel  Garrison;  direc- 
tors, W.  C.  Jutte,  A.  Jutte,  George  F.  Williams,  Pittsburg;  Charles 
Cramer,  Wilkinsburg. 

Newtown,  Pa. — The  Newtown  Electric  Railway  Company  has 
been  incorporated  to  build  four  miles  of  road.  Capital  stock,  Sioo,- 
000;  incorporators,  Thomas  P.  Chambers,  (ieorge  C.  Worstall,  James 
C.  Hutchison,  Alexander  Chambers,  Ashbel  W.  Watson,  Edward  H. 
Buckman,  George  C.  Blackfan,  and  Thaddeus  S.  Kenderline,  all  of 
Newtown,  Bucks  county;  Henry  Palmer,  Henry  Lovett,  M.  U.,  Wil- 
liam B.  Parry,  Harvey  H.  Gillam,  Harry  W.  Watson,  all  of  Lang- 
horne,  Bucks  county. 

.ScR ANTON,  Pa. — A  consolidation  of  the  Scranton  Traction  Company, 
Valley  F^assenger  Railway  Company,  Scranton  Passenger  Railway 
Company,  Dunmore  Street  Railway  Company  and  Scranton  .Subur- 
ban Railway  Company,  has  been  effected  under  the  name  of  the 
Scranton  Railway  Company.  Capital  stock,  $2,500,000.  Directors, 
Clarence  M.  Clark,  president;  J.  P.  llsley.  vice-president;  C.  Ford 
.Stevens,  secretary  and  treasurer;  E.  W.  Clark,  Jr.,  Timothy  Ilurkc, 
Frank  .Silliman,  Jr.,  and  Horace  E.  Hand.  All  of  the  officers,  with 
the  exception  of  the  last  three,  are  Philadelphians. 


West  Chester,  Pa.— The  Chester  County  Central  Railroad  Com- 
pany has  been  incorporated  to  build  a  single  track  electric  line  for 
milk,  produce  and  passengers.  The  charter  was  obtained  under  the 
steam  railroad  act,  and  the  company  will  use  the  right  of  eminent 
domain,  thereby  conferred,  to  condemn  a  straight  route  between 
Philadelphia  and  West  Chester.  Capital  stock,  $600,000;  president, 
William  .S.  Kirk,  West  Chester;  secretary,  John  S.  Love,  Jr.,  and 
treasurer,  A.  Aylsworth  Kite.  The  .stiK;kholders  have  organized  the 
('oliimbia  Coiislruclinn  Company  to  liiiilil  the  road. 

South  Dakota. 

MadlsoN,  S.  U.  a.  K.  Fuller  has  purchased  the  .Madison  motor 
line  of  Receiver  Thompson,  with  the  object  of  repairing  and  operat- 
ing. 


Tennessee. 

Chattanoo(;a,  Tenn.— The  cable   power   house   of   the   Lookout 
Mountain  &  Lula  Lake  Incline  Railway  was  burned  December  12. 


Nashville,  Tenn.— C.  M.  McGhee,  of  New  York,  has  purchased 
the  interest  of  Inman,  Swan  &  Co.,  in  the  Nashville  Street  Railway. 


Chattanooga,  Tenn. — The  reorganized  Chattanooga  Electric 
Railway  Company  has  elected  J.  H.  Warner,  Edwin  Warner,  Percy 
Warner,  W.  T.  Adams,  T.  D.  Young,  C.  A.  I,yerly  and  George  W. 
Meade,  of  Brooklyn,  N.  Y.,  directors. 


Vermont. 

Bennington,  \'t.— A.  B.  Valentine,  of  Bennington,  is  interested  in 
the  proposed  electric  road  to  North  Bennington. 


Bellows  Falls,  Vt.  F.  C.  Kennedy,  J.  S.  Pierson,  John  J.  Flynn, 
A.  ().  Humphrey  and  Joel  H.  Holton,  of  Burlington,  are  negotiating 
for  the  franchise  of  the  Bellows  Falls  &  Saxton's  River  Electric 
Railway  with  a  view  to  its  immediate  construction. 


Washington. 

Whatcom,  Wash.— Affairs  of  the  Fairhaven  .S:  New  Whatcom 
Street  Railway  Company  have  been  straightened  out,  and  the  receiver 
will  be  discharged. 

Tacoma,  Wash.-  The  foreclosure  suit  of  the  New  York  Guaranty 
&  Indemnity  Company  against  the  Tacoma  Railway  &  Motor  Com- 
pany has  been  decided  in  favor  of  plaintiff.  The  property  is  ordered 
sold'. 


Taloma,  Wash.— The  .Aman  Lake  Railroad,  which  was  to  have 
been  e<iuipped  with  electricity,  has  been  torn  up  by  the  owners  of  the 
rails.  It  is  expected  that  Robert  Wingate  and  John  S.  Baker,  who 
hold  the  franchises,  will  nevertheless  carry  out  the  plan  for  electric 
equipment. 

West  Virginia. 

Benwood,  W.  Va.— The  Benwood  &  Moundsville  Street  Railway 
Company  has  opened  its  line  to  Moundsville. 


Wisconsin. 


OSHKOSH,  Wis.— The  Oshkosh  Street  Railroad  Company  has  given 
a  mortgage  for  $50,000. 

Janesville,  Wis.— The  burned  powerhouseof  the  Janesville  Street' 
Railway  will  be  rebuilt  in  time  for  the  summer  traffic.  The  owner  is 
George  W.  Blabon,  of  Philadelphia. 


Aim'LETON,  Wis.— F.  C.  Rutan,  of  the  Interurban  Electric  Rail- 
way, has  again  bobbed  up.  It  is  claimed  the  road  will  be  built 
between  Neenah  and  Appleton  before  July,  1897. 


Marinette,  Wis. — It  is  proposed  to  develop  the  water  power  of 
the  Menomoiiee  River,  7  miles  above  Marinette.  The  Marinette 
Gas,  Electric  Light  &  .Street  Railway  Company  is  said  to  be 
interested.  

( isiiKosH,  Wis.  The  Winnebago  Construction  Company  has  been 
incorporated  to  build  the  electric  road  for  the  Citizens' Traction  Com- 
pany. The  capital  stock  is  $go,ooo.  A  site  for  a  power  house  on  the 
river  front  has  been  purchased. 


Janesville,  Wis.— Pire,  December  23,  destroyed  the  power  plant 
of  the  Janesville  Street  Railway.  The  flames  spread  with  such 
rapidity  that  the  engineer  did  not  have  time  to  save  his  coat,  which 
hung  almost  within  reach.  .Superintendent  Cummins  and  Assistant 
Keeder  were  both  painfully  burned  in  trying  to  save  the  office  desk. 
Loss,  $15,000;  insurance,  $5,000. 


Canada 

KossLANii,  li.  C— An  electric  mine  railway  is  to  be  built  at  Red 
.Mountain  by  the  recently  incorporated  British  Columbia  Tunnelling 
iV  Developing  Company. 
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Montreal,  Que. — The  Temple  Investment  &  Loan  Company  has 
been  organized  to  build  and  operate  street  railways  and  lighting 
plants.  Incorporators,  S.  A.  Cox  and  J.  W.  Klavelle,  of  Toronto,  and 
John  Torrance  and  James  McBride,  of  Montreal. 


Mexico. 

Tami'ico,  Mex.—L.  Goodman,  of  Nuevo  Laredo,  Mex.,  has  been 
granted  a  street  railway  concession  in  Tampico,  and  is  expected  to  be 
in  the  market  for  supplies.  

West  Indies. 

Kingston,  Jamaica. — The  Jamaica  Street  Car  Company's  applica- 
tion for  a  franchise  has  been  denied.  Offers  from  others  will  be  con- 
sidered by  the  Privy  Council  until  April  15,  1897. 


THE  EFFECT  OF  HARDENING  PLASTIC 
RAIL  BONDS. 


December  22,  1S96. 
Editor  -SrnKKT   Railwa-^'   Review  : 

Dear  Sir: — I  have  heard  it  recently  stated  as  an  objection 
to  the  Edison  plastic  rail  bond  that  the  amalgam  would  some- 
times harden.  As  I  had  a  very  long  experience  with  the 
earlier  forms  of  this  alloy  designed  by  Mr.  Edison,  I  wish  to 
say  that  on  a  road  in  Orange  the  bonds  were  mixed  so  as  to 
harden  and  had  four  or  five  jears  successful  use. 

If  a  connection  jarred  loose  from  any  cause  the  heat  pro- 
duced by  increased  resistance  quickly  softened  the  amalgam 
and  re-established  the  contact.  In  designing  the  more  modern 
forms  of  this  bond,  it  was  decided  to  put  in  a  slight  excess 
of  mercurv  and  to  allow  sufKcient  room  in  the  receptacle 
holding  the  alloy,  to  prevent  its  being  put  under  pressure. 
This  alloy  when  properly  used,  will  remain  plastic  for  years, 
as  I  can  testify  from  long  experience.  If  this  allov  is  put 
under  pressure  and  the  excess  of  mercurv  is  forced  out,  it 
lea\  es  a  brilliant  white  metal  of  great  density  and  of  better 
ciinductivity  than  the  plastic  form.  It  readily  softens  under 
heat  and  will  not  be  blackened  bv  an  arc.  Roads  whose 
joints  are  well  maintained  need  not  worry  about  contact  if 
their  plastic  allov  is  found  hardened. 

Very  truly  vours. 
Lake    Ontario  &  Ri\ekside   Raii.w\\-   Company, 
F.  II.  Tidman,  Recr. 

FINEST  TRAINS  SOUTH. 


Queen  I't  Crescent  route,  Florida  limited.  Solid  trains 
from  Cincinnati  to  Jacksonville  with  modern  high  back 
coaches,  Pullman  sleepers,  cafe,  parlor  and  observation  cars. 
W.  A.  Beckler,  Northern  Passenger  Agent,  1 1 1  Adams 
street,  Chicago. 


The  cable  railway  up  Highgate  Hill,  London,  has  been 
purchased  by  the  Exploiters  &  Investors  Syndicate,  of  Old 
Broad  street,  which  proposes  to  place  it  in  condition  for 
operation. 

WANTED. 

SCRAP    COPPER  WIRE,  SCRAP   BRASS  and  PLATINUM. 

We  buy  any  quantity  of  Scrap  Metals  at  Highest  Market 

Values  for  Cash   or   in   Exchange  for  our  High  Grade 

Babbit.   Cotton   Waste,  etc.      Correspondence  solicited. 

Write  for  Illustrated  Catalogue. 


SWART2  METAL  REFINING  CO., 
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^^  Profit  and  fj%% 

At  the  end  of  each  year  you  ought  to 
look  up  the  amount  spent  for  lubricating 
!        oil  and  charge  half  of  it  to  "Profit  and  Loss 
-^    Account"  on  the  "Loss"  side.    In  using  oil, 
'l*'vj  less  than  half  is  consumed,  the  remainder 
I         is  thrown  away  as  waste  oil.     Our  fihcr 
makes  this  oil  as  good  as  new  and  it  can 
be  used  over  and  over  again-  That  means 
something,  and  is  worth  considering.  We 
send  the  filter  on  trial  to  be  kept  or  re- 
turned at  your  option.       X       J^      X- 

OUF  CIRCULAR  TELLS  MORE. 

Che  Burt  mf9-COMJ»kron,0. 


THE  CRO^S  OIL  ULTl  R. 


C.  E.  I.08S.  J.  H.  ORROORY, 

President,  Sec'y  and  Treas. 

ALBION  CONSTRUCTION  CO. 

AND 

C.  E.  LOSS  &  CO. 

General  Railway  Contractors, 

Suite  6«3-a4-iS5. 

Pullman  Bldg.       -       CHICAGO. 

OSHKOSH  LOGGING 
TOOL  CO 

OSHKOSH,    Wis. 

Manufacturers  of  the 
Ijatest    Improved 


Line 


Largest  Factory  of  its  kind  known .    5end  for  Catalog. 


We  Pflrclase  Total  Issnes  of  Street  Railway  Bonfls. 

ON   PROPERTIES   IN  THE  LARGER  CITIES. 

N     ML.    HKRRIS    St    CO. 

BANKERS, 
Marquette  Building,         .         .         =         =      ...CHICAGO. 

NEW  YORK.  -  -  .  BOSTON. 

The  Ticket  of  the  FUtUre... 


UNION  DEPOT  R.  R.  CO. 

Transfer  Ticket 


Good  odI;  fort 
he  line  puDcbed, 
o  Conductor  «li 


n.^ 


Send  for  samples 
and  prices.  We  have 
other  styles.  Can  fill 
year  want«. 

J.  Wolf  &  Co. 

221  H.  Main  Street. 
ST.  LOUIS. 


Main  Office:  120-122  W.  UKE  ST., 

ESTABLISHED  18SE. 


CHICAGO,  ILL. 


WABDWELL    BROTHERS, 

ELECTRIC  ^  RAILWAY  ^  BUILDERS  ^  AND  ^  MANAGERS, 

'WUl   make    Proposals    for   the    Constrnotion    of    all    Classes 
of  Street    Railway   Traoks,  Pover    Honses,   Etc. 
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Windsor  &  Kenfield  Publishing  Company, 

OLD  COLONY  BUILDING,         -  -  CHICAGO. 

TELEPHONE,    HARRISON    754. 

Published  on  the  15th  of  each  month. 


SUBSCRIPTION,     -     -     -     TWO   DOLLARS. 
Foreign  Subscription,     -      Four  Dollars  American  Money 


Address  all  C  'mmiiritcaiions  and  Remittances  to  Windsor  &>  Kenfield  Publish 

tng  Company^  Old  Colony  Building,  Chicago. 
n.  H.  WINDSOH,  F.  B.  KENFIELD. 

Editor.  Business  Uanaeer. 

CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  of  interest  to  those  engaged 
in  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us.  pertaining 
either  to  companies  or  officers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 


This  paper  i 


nber  ol  the  Chicago  Trade  Press  Association. 


Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matte 


VOL.  7. 


FEBRUARY  15,  1897. 
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As  a  result  of  that  returning  confidence,  no  doubt,  the 
street  railway  managers  who  office  in  the  House  and 
Senate  have  now  permitted  the  lines  in  Washington  to 
speed  up  to  12  miles  an  hour. 


The  annual  report  of  the  railroad  commissioners  of 
Connecticut,  for  the  fiscal  year  ending  September  30, 
1896,  is  out,  and  contains  some  interesting  and  valuable 
figures.  The  report  deals  in  totals  but  we  have  reduced 
these  figures  to  e.xpenses  per  car  mile,  putting  it  into 
shape  for  serviceable  use  for  our  readers.  The  article 
on  Connecticut  roads  appears  elsewhere  in  this  issue. 


The  article  by  James  R.  Chapman  on  current  con- 
sumption with  low  potentials,  presents  some  interesting 
points.  The  data  shows  that  a  street  car  motor  will 
operate  with  less  current  at  low  voltage  than  at  normal 
potential,  a  sacrifice  in  the  speed  of  the  car  resulting. 
It  is  calculated  that  less  energy  is  expended  in  running 
a  car  mile  with  low  than  high  voltage.  The  saving 
amounts  to  22  per  cent  in  a  reduction  from  520  to  320 
volts.  However,  other  considerations,  the  speed  of  the 
cars,  and  the  power  transmission  are  to  i)e  taken  into 
account,  but  Mr.  Chapman's  article  offers  food  for  thought 
to  electrical  railway  men. 


The  account  in  another  column  of  the  twelve  years 
history  of  the  Mutual  Benefit  Association  in  operation 
on  the  Washington-Georgetown  road,  offers  food  for 
thought.  During  that  time  the  association  has  paid 
$18,000  in  sick  claims  and  $4,000  on  deaths,  and  has 
to-day  to  its  credit  $88,000.  The  cost  per  capita  per 
year  is  a  mere  trifle  and  the  good  work  is  most  com- 
mendable. The  plan  should  commend  itself  to  many 
other  roads. 

One  of  Pingree's  underlings  who  rejoices  in  the  strik- 
ingly American  name  of  Petrowski,  has  introduced  a 
bill  in  the  Michigan  legislature  to  provide  for  a  street 
car  service  of  not  more  than  five  minutes  headway  in  all 
cities  of  150,000  or  more.  This  is  a  gentle  compliment 
of  Pingree  to  the  city  of  which  he  is  still  mayor.  There 
is  one  other  little  improvement  which  Petrowski  seems 
to  have  overlooked  and  that  is  the  bill  should  have  pro- 
vided that  each  passenger  should  be  entitled  to  an  entire 
car  for  his  or  her  exclusive  use  on  the  payment  of  one 
cash  fare. 


The  attempt  made  by  certain  interested  parties  to 
have  the  franchise  annulled  for  one  of  the  lines  in  Mil- 
waukee, on  account  of  the  temporary  abandonment  of 
two  blocks  of  track  which  the  company  built  but  had 
not  used  for  four  years,  was  defeated  in  the  Supreme 
Court.  Recently  the  company  desired  to  build  the  bal- 
ance of  the  line  which  had  been  commenced  but  not  used 
all  the  time  since.  Property  owners  first  took  an 
injunction  and  followed  this  up  with  a  prayer  to  have 
the  franchise  annulled,  as  stated.  The  result  is  as  impor- 
tant as  it  is  interesting.  The  text  of  the  decision  will  be 
found  in  this  issue. 

The  severe  grades  which  can  be  easily  surmounted 
by  electric  cars  in  these  days,  would  hardly  have  been 
considered  possible  in  the  earlier  days,  although  Leo 
Uaft  as  long  ago  as  1888  operated  on  a  15  per  cent 
grade  in  Pittsburg  by  means  of  a  rack  auxiliary.  Grades 
that  would  make  steam  road  construction  practically 
impossible  are  becoming  numerous  in  electric  engineer- 
ing, and  without  employing  any  auxiliary  means.  On 
another  page  we  describe  a  13  per  cent  grade  1,000  feet 
in  length  on  which  the  electric  cars  operate  without  any 
trouble  whatever.  On  another  portion  of  the  same  road 
is  an  open  cut  grade  on  a  sharp  curve.  This  ability  to 
climb  and  descend  heavy  grades  is  a  most  important 
feature  in  construction  cost  and  means  electric  lines 
where  steam  roads  cannot  afford  to  build.  Interurbans 
are,  in  point  of  numbers,  only  in  their  infancy,  and  the 
next  five  years  will  witness  the  construction  of  hundreds 
of  miles  of  these  lines. 


Tub  daily  press  of  the  entire  country  with  one  accord 
has  been  repeating,  until  the  statement  has  become  a 
stereotyped  one,  "The  price  of  everything  except  street 
car  fares,  has  been  reduced."  Strangely,  too,  the  pub- 
lic which  has  the  fares  to  pay,  neither  originated  the 
demand   for   lower   fares  or  even    joined    in    a   protest 
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against  the  universal  five  cent  fare.  It  has  been  the 
daily  press  and  members  of  city  councils,  which  have 
raised  the  cry.  A  bushel  of  corn  today  is  practically  just 
the  same  as  a  bushel  of  corn  in  1887 ;  a  ton  of  rails  weighs 
no  more  now  than  then,  though  admittedly  of  better  qual- 
ity; a  ton  of  coal  has  not  changed  in  quality  or  measure 
and  a  pound  of  sugar  contained  quite  as  much  saccharine 
matter  ten  years  ago,  as  now.  The  market  price  of  all 
these  commodities  has  fallen  during  that  period.  The 
argument  then,  that  street  car  fares  should  be  less  to-day 
than  in  1887  is  in  many  respects  a  sound  one,  in  which 
we  fully  concur.  There  is  this  vital  difference,  however, 
in  the  comparison;  that  while  invention  has  greatly 
cheapened  the  cost  of  production  of  a  ton  of  rails  and  a 
pound  of  sugar,  there  are  no  more  ounces  in  a  pound, 
or  pounds  in  a  ton  now  than  there  were  then.  On  the 
other  hand,  while-companies  have  made  a  reduction  in 
the  one  item  of  power  necessary  to  move  a  car,  they 
have  assumed  large  interest  charges  on  the  greatly 
increased  investment  made  necessar}'  to  erect  power 
houses,  furnish  better  cars  and  lay  the  more  expensive 
tracks  required  to  carry  these  new  cars.  Where  a  45- 
pound  rail  was  sufficient  in  1887,  now  a  60,  a  70  or  even 
a  100-pound  rail  must  be  laid.  Wages  have  been  very 
largely  increased,  and  scores  of  repair  accounts  opened, 
which  had  no  existence  then.  It  is  evident,  therefore, 
that  in  furnishing  a  ride  to-day,  of  as  great  length  as  that 
of  ten  years  ago,  the  quality  and  quantity  of  service  now 
rendered  has  so  advanced  as  to  be  worth  more  money 
than  was  charged  then,  and  yet  the  price  has  not  been 
increased.  Were  there  nothing  further  to  offer  as  an 
explanation  of  why  car  fares  remain  at  the  tive  cent  unit, 
the  case  is  clear  that  the  increased  value  now  given  for 
the  old  price  is  alone  a  reduction  in  price,  fully  equal  to 
that  of  any  other  commodity.  But  our  case  does  not 
rest  here.  The  tables  printed  on  another  page,  compiled 
from  data  gathered  from  every  portion  of  the  countr3% 
present  results  which  will  astonish  even  street  railway 
experts.  An  average  of  all  the  cities  tabulated  shows 
the  street  car  ride  for  five  cents  in  1897  to  be  an  increase 
of  237.5  PC""  ^^^^  over  that  of  1887;  or  in  other  words 
if  companies  were  charging  now  on  the  basis  of  1887 
they  should  receive  16.85  cents  where  they  are  only 
charging  5  cents;  a  difference  of  almost  12  cents.  And 
yet  we  hear  that  "The  price  of  everything  but  street  car 
fares,  has  been  reduced." 


The  call  for  a  meeting  of  Street  Railway  Accountants, 
to  be  held  in  Cleveland,  March  23-24,  as  published  in 
our  last  issue  has  met  with  a  most  hearty  and  gratifying 
response.  Upwards  of  50  roads  have  already  signified 
their  intention  to  send  delegates,  while  half  as  many 
more  are  in  favor  of  the  meeting  and  its  purposes,  and 
hope  to  be  represented  but  could  not  promise  definitely 
until  a  little  later.  In  some  cases  an  impression  was  had 
that  this  initial  meeting  was  simply  for  the  purpose  of 
forming  an  organization  and  that  the  first  practical  work 
would  not  be  taken  up  until  the  first  annual  meeting, 
which  will  be  held  at  the  same  time  and  place  as  that  of 


the  American  Street  Railway  Association.  While  an 
organization  will  be  a  part  of  the  object  of  the  meeting, 
it  will  be  seen  by  a  glance  at  the  program  published  else- 
where (and  not  yet  fully  complete)  that  there  is  a  lot  of 
very  valuable  work  to  be  done  at  the  Cleveland  meet- 
ing. Committees  also  will  be  appointed  to  report  on 
standardization  and  other  matters  at  the  October  meet- 
ing, and  will  have  the  intervening  months  in  which  to 
work.  No  gathering  of  the  men  devoted  to  this  impor- 
tant department  of  street  railway  work  has  ever  been 
assembled  as  j'et.  and  the  need  is  urgent  and  pressing 
for  immediately  commencing  the  improvement  of  account- 
ing. In  the  operating  department,  electric  and  mechan- 
ical engineers  who  have  had  experience  on  man}^  roads 
have  been  called  in  to  assist  in  the  Erection,  installation 
and  putting  in  working  order  of  power  houses  and 
equipments.  These  experts  have  imparted  their  knowl- 
edge and  experience  to  the  operating  department  which 
takes  the  property  when  finished;  and  in  man}'  ways  the 
operating  department  has  had  the  benefit  of  what  a  large 
number  of  roads  have  done  and  are  doing.  All  this 
time,  and  while  most  radical  changes  have  been  taking 
place  in  methods  of  operation,  which  mean  correspond- 
ing changes  in  account  keeping,  the  accountant  has  been 
practically  neglected.  Nobody  ever  seemed  to  think  of 
him,  or  that  he  had  any  new  problems;  and  as  for  going 
outside  the  office  to  see  what  others  were  doing  was  an 
unknown  quantity.  Now  the  accountants  are  going  to 
help  themselves.  They  will  do  as  the  operating  depart- 
ments have  had  to  do;  get  together  with  others  engaged 
in  the  same  work,  and  by  a  general  and  m'utual  exchange 
of  experiences  and  improvements,  better  and  simplify 
their  own  work.  The  purpose  is  a  most  highly  com- 
mendable one  and  deserves  the  support  and  representa- 
tion of  every  road  in  the  country. 

GOOD  IN  AN  OLD  LAW. 


About  a  year  ago  one  John  Werder  was  injured  by  a 
trolley  car  in  Jersey  City,  and  entered  into  a  contract  with  a 
professional  claim  adjuster  named  Stanford,  by  which  he 
agreed  to  do  nothing  without  the  consent  of  the  latter,  who 
was  to  advance  funds  for  Werder's  maintenance  pending 
settlement,  and  receive  one-half  of  the  amount  collected  from 
the  company.  Werder  effected  a  settlement  without  the 
knowledge  of  Stanford  and  the  latter  sued  him  for  $189.50 
which  had  been  advanced.  Werder's  defense  was  that  the 
contract  was  void  because  it  was  "  barratrous,  champcrtrous, 
for  maintenance,  and  against  public  policy."  The  judge 
took  the  same  view  of  it  and  Stanford  was  non-suited. 


JOEL  HURT  REMAINS. 


Joel  Hurt,  who  has  served,  under  protest,  sevei-al  terms  as 
president  of  the  Atlanta  Consolidated  Street  Railway  Com- 
pany consented  to  accept  the  office  again  and  was  elected  at 
the  annual  meeting  of  the  board  held  January  20.  The  ofher 
officers  were  also  continued  for  the  coming  year.  The  com- 
pany has  done  a  good  business  during  1896  and  a  dividend 
of  2  per  cent  was  declared,  payable  April  and  October.  This 
is  the  first  dividend  the  company  has  earned. 
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CONCRETE  WORK  IN  TRACK  CONSTRUC- 
TION. 


When  electric  traction  was  adopted  on  our  street  railways 
an  era  of  reconstruction  was  entered  upon  as  a  matter  of 
necessity,  and  nowhere  was  reconstruction  more  imperative 
than  in  track  work.  The  new  motive  power  permit- 
ted higher  speeds  and  economic  operation  compelled  heavier 
cars ;  better  service  stimulated  traflic  and  longer  trains 
run  on  shorter  headway  resulted.  The  tracks  which  were 
built  in  the  days  of  animal  traction  did  not  stand  under  the 
severe  service,  and  a  more  permanent  way  became  a  neces- 
sity. Thus,  track  building  became  a  matter  for  serious  con- 
sideration, and  continues  to  be  so  as  the  work  of  rebuilding 
lines  and  rectifying  mistakes  proceeds. 

The  first  requisite  for  economic  operation  is  that  the  rail 
shall  present  a  good  rolling  surface  to  the  wheel.  This 
means  the  rail  must  be  sutficiently  heavy  to  prevent  local 
deformation  under  load,  and  so  well  supported  that  it  will 
not  deflect  by  reason  of  the  foundation  settling.  The  heavy 
and  deep  rails  now  used  are  sufficiently  strong  as  girders 
when  supported  at  short  intervals  only,  and  no  difiiculty  is 
experienced  with  tic  construction  where  the  roadbed  has 
been  properly  tamped. 

With  pavements  to  lie  kept  up,  however,  especially  if  the 
street  traflic  is  heavy,  a  problem  of  no  less  importance  is 
that  of  properly  supporting  the  pavement.  The  advantage 
of  solidity  in  track  and  pavement  was  perhaps  as  well 
appreciated  in  this  country  as  abroad,  but  it  was  adopted  first 
in  England,     The  reasons  for  this  are  not  far  to  seek.     The 


longitudinal)  in  the  world  with  a  minimum  expense  for 
maintenance. 

A  substratum  of  concrete  is  ideal  for  supporting  the  pave- 
ment, and  hence,  as  the  track  must  have  as  good  or  better 
foundation  than  the  adjoining  pavement,  a  large  proportion 
of  the  newer  track  is  put  in  on  concrete  foundation. 

In  the  Review  for  January  F.  A.  Little  presented  the 
figures  on  cost  of  concrete  foundations,  based  on  the  con- 
struction of  nearly  fifty  miles  of  track  in  Detroit.  In  that 
article  Mr.  Little  pointed  out  the  advantage  in  cost  which 
trench  work  has  oyer  the  construction  with  ties,  the  differ- 
ence  in    labor,  paving,  etc.,   when   track   is  laid   in   a  street 


FTG.    I — TRENCH    WORK —TWIN    CITY    RAPID    TRANSIT    ICIMI'ANY. 

already    paved  with  asphalt  being  $1.0=;  as  against  $2.85,  a 
saving  of  63.5  per  cent. 

Bj'  the  courtesy  of  W.J.  Ilield,  general  manager  of  the 
Twin  City  Rapid  Transit  Company  of  Minneapolis,  we  are 
enabled  to  give  some  data  on  the  cost  of  trench  work  in  that 
city.  Fig.  I  shows  a  section  with  dimensions  and  Fig.  2  a 
view  from  a  photograph  of  a  section  of  the  track.  The 
rails  used  are  of  the  American  Society  of  Civil  Engineers' 
standard,  weighing  So  lbs.  to  the  yard  and  in  60  foot  lengths, 
with  the  joints  cast-welded.  In  Fig.  2  the  section  is  taken 
through   one   of   the  joints.      The   flange   way  is    formed  by 


-SECTION  OF  tri;n<:h  work— twin  city  kai'iij  transit  company. 


roads  and  pavements  in  England  were  better  built  than  here, 
and  the  street  railway  is  an  American  institution.  We  have 
had  to  try  all  kinds  of  experimental  construction  in  order  to 
determine  what  was  best  suited  to  our  needs,  and  often  when 
we  knew  that  it  was  poor,  yet  it  was  good  enough  for  an 
ill-paved  street.  On  the  other  hand,  the  Briton  had  good 
roads  and  well-paved  streets,  and  with  his  proverbial  con- 
servatism and  distrust  of  all  that  is  new,  he  was  very  adverse 
to  having  his  pavements  torn  up.  Franchises  were  difficult 
to  secure,  and  when  the  tracks  were  laid  repairs  were 
expensive  to  make;  as  a  consequence  only  the  best  construc- 
tion could  be  afforded.  That  this  is  really  the  cheapest  is 
well  shown  in  Liverpool,  where  tracks  and  pavement  have 
endured  what  is,  pi-rhaps.  the  hcaviist  traflic  ( both  cross  and 


granite  blocks  4  to  41^  inches  deej)  laid  against  a  wooden 
form  I  inch  thick.  After  the  cement  has  set,  the  form  is 
removed  and  the  spaces  between  the  rails  and  the  granite 
blocks  filled  to  within  an  inch  of  the  top  with  asphalt. 

The  city  ordinances  of  Minneapolis  provide  that  the  rail- 
way company  shall  pave  between  the  rails  and  between  the 
lines  of  double  track.  The  paving  was  done  by  contract 
and  in  settling  with  the  contractor  it  was  agreed  that  the 
company  should  pay  the  price  of  asphalt  pavement  from 
outside  rail  to  outside  rail,  the  granite  stretchers  being  fur- 
nished by  the  contractor  and  figured  at  the  same  price  and 
no  allowance  made  for  the  space  occupied  by  the  rails.  The 
pavcmeul  is  laid  on  domestic  concrete  which  was  included 
in  contract  price  of  .$2.45  per  scpiarc  yard. 
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The  following  extract  from  the  paving  ordinance  will 
explain  the  method  of  mixing  and  laying  : 

"  Upon  the  sub-grade  will  be  evenly  spread  a  layer  of 
hydraulic  cement  concrete  six  inches  in  thickness  to  be  made 
as  follows  : 

"  One  measure  of  hydraulic  cement  and  two  of  clean 
sharp  sand,  will  be  thoroughly  mixed  dry  and  then  made 
into  mortar  with  the  least  possible  amount  of  water. 
Crushed  rock  of  a  quality  to  be  accepted  by  the  city 
engineer  and  of  such  dimensions  that  the  various  stones 
will  not  exceed  two  and  one-half  inches  in  any  direc- 
tion, clean  from  dust  and  dirt,  drenched  with  water, 
but  containing,  no  loose  water  in  the  heap,  will  be 
incorporated  immediately  with  the  mortar  in  such  quant- 
ity as  will  give  a  surplus  of  mortar  when  rammed. 
This  proportion,  when  ascertained,  will  be  regulated  by 
measure. 

"  Each  batch  of  concrete  will  be  thoroughly  mixed.  The 
mixing  will  be  continued  until  each  piece  of  stone  is  com- 
pletely coated  with  mortar,  it  will  then  be  spread  and  at  once 
thoroughly  compacted  until  free  mortar  appears  upon  the 
surface.  The  whole  operation  of  mixing  and  laying  each 
batch  will  be  performed  as  expeditiously  as  possible  and 
with  the  use  of  sufficient  number  of  skilled  men.  The 
upper  surface  will  be  made  exactly  parallel  with  the  surface 
of  the  pavement  to  be  laid,  and  when  in  place,  all  wheeling, 
working  or  walking  on  it  must  be  prevented  until  sufficiently 
set." 

The  Portland  cement  for  the  beams  is  composed  of  two 
and  one-half  parts  sand  to  one  of  cement.  As  much  stone 
is  used  as  this  will  cover,  and  the  concrete  is  mixed  and 
laid  in  the  manner  described  for  domestic  concrete.  Like 
the  paving  the  trench  work  was  done  by  contract,  so  that 
in  the  statement  below,  the  concrete  and  labor  of  excavating 
are  not  to  be  separated.  It  is  the  experience  of  Mr.  Hield 
that  liberal  allowance  for  contingencies  must  be  made  in 
estimating  the  item  of  labor,  because  of  the  fact  that  city 
employes,  sub-contractors,  plumbers,  gas  fitters,  telegraph 
and  telephone  companies,  and  others,  are  all  working  in  the 
street  at  the  same  time,  and  delays  which  cannot  be  antici- 
pated, are  bound  to  occur. 

The  cost  of  a  mile  of  single  track  is  itemized  as  follows  : 

Per  Mile.  Per  Foot. 

Rails,  125.71  tons  at  $32.00 $  4,022.72  $   .762 

Cast-welded  joints,  176  at  S2.84 499-84  -095 

Concrete  beams 2,640.00  .500 

Labor 2,640.00  .500 

Tie  bars  (every  12  feet),  spikes,  ties  and  copper 

cross  bonds  (every  150  feet) 225.00  .043 

Paving,  asphalt  on  6-inch   .'American  concrete..   10,869.84  2.059 

Total $20,897.40      $  3.959 

Deducting  the  rails  and  joints  we  have  for  the  cost  of 
single  track,  $3.10  per  lineal  foot,  which  shows  that  where 
the  railway  company  is  required  to  put  in  the  pavement 
there  is  but  little  difference  in  first  cost  between  tie  work 
and  trench  work  on  concrete  foundations. 

As  before  stated,  if  the  street  is  already  paved  with 
asphalt  there  is  a  great  saving  by  the  use  of  trench  work. 
And  when  the  track  is  be  to  rebuilt  the  economy  of  trench 
work  is  apparent.  There  are  no  ties  to  be  dug  up  and 
replaced,  and  consequently  the  sub-grade  need  not  be  dis- 
turbed, it  only  being  necessary  to  remove  the  pavement  and 
the  domestic  concrete  about  the  base  of  the  rails  and  lay  the 
new  rails  upon  the  old  Portland  concrete  beams. 


A  NEW  ELECTRIC  LINE  FOR  CARRYING 
FREIGHT. 


Surveys  and  plans  have  been  completed  for  the  construc- 
tion of  the  Oxford  (Me.)  Central  Railway,  and  active  oper- 
ations will  begin  about  the  first  of  April.  The  road  with 
tlnree  branches  will  be  31  milt-s  in  length,  and  will  connect 
Oxford,  Norway,  Waterford,  Harrison,  Bisbee  Town, 
North  Waterford,  L}'nchville,  East  Stoneham,  and  other 
settlements  and  villages  in  this  locality.  This  country  is 
heavily  timbered,  and  it  is  expected  that  the  saw  mills  will 
furnish  much  of  the  traffic  for  the  line.  Already  30,000 
tons  of  freight  business  per  year  have  been  guaranteed  by 
26  different  firms.  The  power  house  will  be  located  at 
Rice's  Junction,  where  the  road  branches.  The  equipment 
will  consist  of  2  large  passenger  cars,  8  wheels,  45  feet  over 
all ;  4  G.  E.  50  motors  speeded  to  50  miles  an  hour ;  4 
observation  cars,  carrying  100  to  125  passengers,  and  several 
36-foot  freight  cars.  The  guaranteed  business  of  the  road 
is  now  $42,810,  and  with  an  estimated  operating  expense  of 
$16,792,  this  will  leave  a  fair  profit  on  the  investment  of 
$260,000,  which  tile  road  will  cost. 


THE    CALUMET    ELECTRIC   STREET  RAIL- 
WAY. 


It  has  been  rumored  that  the  South  Chicago  City  Railway 
was  to  absorb  the  Calumet  Electric,  but  this  has  been  stren- 
uously denied  by  the  officials,  who  say  that  no  negotiations 
of  any  kind  are  pending.  The  fact  that  the  company  has 
been  reorganized  indicates  that  no  sale  is  imminent.  John 
Farson  has  been  re-elected  president  and  H.  M.  Sloan  gen- 
eral manager.  The  National  Bank  of  Illinois  now  has  a 
controlling  influence  in  the  board  of  directors.  George  C. 
Prussing,  John  C.  McKeon,  James  R.  Mann  and  George  E. 
Adams  have  been  chosen  to  fill  the  vacancies  left  by  F.  W. 
Leach.  Carl  Moll,  Robert  Berger  and  H.  B.  White.  It  is 
believed  that  with  proper  management  much  can  be  accom- 
plished. The  road  operates  70  miles  of  track  and  touches 
many  of  the  suburbs  and  small  towns  south  of  Chicago.  It 
is  well  equipped,  and  in  the  summer  time  the  capacity  of 
the  road  is  taxed  to  the  utmost. 


ST.  LOUIS  STOPS  AT  FAR  CROSSING. 


One  by  one  the  several  cities  which  inaugurated  the  near 
crossing  stop  to  receive  and  discharge  passengers  have 
returned  to  the  time  honored  system  of  stopping  at  the  far 
crossing.  .St.  Louis  has  now  returned  to  the  old  way  as  did 
Baltimore,  Chicago,  Cleveland  and  the  others.  We  have 
never  been  able  to  see  any  advantage  in  the  near  stop  while 
the  disadvantages  are  many  and  evident.  The  annoyance 
of  either  alighting  in  the  street  20  feet  from  crossing  or 
curb,  or  else  passing  out  through  the  front  door  and  motor- 
man's  platform,  is  great,  particularly  in  stormy  weather. 
Strangers  accustomed  to  the  far  stop  at  home  usually  miss  a 
car  in  learning  the  exception  to  the  general  rule,  when  in 
other  cities.  Much  time  is  lost  also  in  allowing  teams  on 
cross  streets  to  pull  in  ahead  of  the  car. 


Ostend  and  Middlekerke,  Belgium,  will  be  connected  by 
L-lcctric  railway,  the  executors  of  the  late  Col.  North  having 
Lletcrmincd  to  carry  out  his  plans. 
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THE  REDUCTION  IN  STREET  CAR 
FARES. 

The  daih-  press  from  the  Atlantic  to  the  Pacific,  in  dail\ , 
weekly,  Sunday  and  extras,  has  shouted  itself  hoarse  in  the 
assertion  that  everything  has  been  cheapened  in  price,  but 
street  car  fares  alone  remain  the  same. 

The  reader  would  naturally  suppose  from  the  decided  and 
authorative  declaration  so  often  made,  that  the  daily  press 
had  studied  the  question  carefully,  and  based  its  assertions 
on  evidence  which  can  be  put  in  figures.  But  if  one  analyzes 
the  problem  he  will  find  quite  the  contrary  to  be  the  fact. 

\''ery  much  of  what  goes  to  produce  one  ride  in  a  street 
car  has  "  not  decreased  in  price."  Certainlv  the  car  itself 
has  not  cheapened.  Any  boy  coulij  answer  that  after  one 
glance  at  the  old  bobtail  and  two-horse  cars,  and  the  present 
type  of  rolling  stock.  In  replacing  the  narro\v  platforms 
with  capacious  ones;. in  substituting  electric  and  hai-d  coal 
heaters  for  the  damp  hay  which  formerly  covered  the  floor ; 
in  brilliantly  lighting  the  modern  car  like  a  drawing  room, 
where  once  a  little  foul  smelling  oil  lamp  hid  in  a  box  at  one 
end  of  the  car  leaked  oil  on  the  passenger  below:-- in 
none  of  these  respects  has  the  cost  of  producing  a  car  ride 
cheapened.  The  old  time  tracks  which  were  used  until 
reduced  to  little  more  than  a  streak  of  rust,  would  not  carrj' 
the  modern  electric  car  a  single  block.  The  new  and  heavy 
and  easy  riding  equipment  requires  tracks  which  are  heavy 
and  strong  and  smooth,  and  which  costs  from  two  to  three 
times  as  much  to  build  as  in  the  old  horse  davs.  The  car 
windows  must  be  large  and  of  good  quality  glass ;  ihe  car 
must  be  warm  ;  it  must  be  kept  clean  ;  while  the  old  style 
wooden  seats  with  sometimes  a  bit  of  thin  carpet  tacked  on, 
would  hardly  meet  the  fastidious  demand  of  a  public  which 
has  been  cushioned  on  plush  and  springs.  The  wages  paid 
the  motornien  and  conductors  are  certainly  no  less  than  was 
paid  in  ante-electric  days;  with  scarcely  an  exception  the 
wages  now  paid  are  very  much  higher.  Where  then  is  the 
"great  reduction  in  the  prices  of  cverthing"  of  which  we 
hear  so  much? 

Hut  taking  the  question  as  first  slated,  that  car  fares  alone 
have  not  suffered  in  the  general  slump  in  values  of  the  past 
ten  years,  let  us  see  what  are  facts  and  what  is  history.  The 
statement,  undoubtedly,  has  been  generally  accepted  witliout 
question  because  there  has  not  been  the  same  opportunitx  lo 
deny  it. 

We  assert  now,  as  we  have  previously,  that  the  price  of 
car  fares  not  only  has  been  reducetl,  but  that  no  other  arliclc 
of  as  common  use  has  been  as  greatly  reduce<l  in  price.  TIk- 
position  of  the  street  railway  of  today  is  very  like  that  of  a 
tailor,  who  ten  years  ago,  made  the  clothes  for  a  boy,  and 
who  today,  the  boy  grown  to  manhood,  is  still  making  the 
suit  for  the  same  person,  only  of  vastly  better  quality  and 
workmanship,  for  the  same  price  he  received  then.  The 
riding  public  has  demanded  better  cars,  longer  cars,  faster 
cars,  more  frequent  cars,  earlier  cars,  later  cars,  all  night 
cars;  all  these  have  been  given  but  with  no  advance  in  the 
price  of  a  ride.  The  public  has  asked  each  year  to  have  the 
ride  lengthened  a  little,  with  no  similar  elongation  in  fares, 
until  in  many  instance  the  increased  ride  is  now  longer  than 
the  original  haul.  .\ll  this  the  street  railway  companies 
have  done.  Then  the  public  wanted  free  transfers  to  other 
lines  where  ten  years  ago  an  extra  fare  was  cheerfully  paid, 
and  all  over  the  country,  wherever  it  vva.s  possible  to  do  so 
this  privilege  has  been   granted.     It  is  even  possible  in  one 


city  under  the  (too)  liberal  transfer  system  for  a  passenger 
to  ride  lOO  miles  in  one  day  on  a  5-cent  fare. 

And  yet  we  hear  it  said  "  prices  of  everything  but  car 
fares  have  been  reduced." 

Thus  far  the  reader  has  simply  our  assertion  for  the  above 
statements,  though  it  is  but  fair  to  presume  our  statements 
■regarding  the  industry  to  which  this  magazine  is  devoted 
are  reliable.  But  we  propose  to  submit  specific  cases,  sel- 
ected at  random  from  all  parts  of  the  country,  from  the 
i'Vtlantic  to  the  Pacific,  and  we  believe  even  street  railway 
managers  will  be  surprised  to  see  what  has  been  the  increase 
in  service  rendered,  without  any  increase  in  compensation  ; 
indeed,  not  a  few  roads  which  were  getting  10  cents  for  a 
given  ride  10  years  ago,  are  now  hauling  over  the  same 
route  with  increased  distance  added,  for  one  five  cent  fare. 

We  have  selected  both  large  and  small  cities,  without  any 
previous  specific  knowledge  whatever  as  to  what  was  their 
increase  in  ride,  and  the  results  are  simply  astounding. 

These  28  cities  show  an  average  increase  in  the  length  of 
a  5-cent  ride  in  1897  as  against  the  ride  in  1887,  of  237.5  P^"" 
cent.  Another  way  of  stating  the  same  thing  is  that  on  the 
basis  of  charge  then,  the  company  should  now  receive  16.S5 
cents  instead  of  the  five  cents  it  does  receive.  There  is  no 
other  commodit}'  of  general  use  which  begins  to  show  the 
reduction  in  price  that  car  fares  show. 

We  shall  not  attempt  now  to  elaborate  on  the  financial 
benefits  which  have  accrued  to  individual  property  owners; 
to  city  revenues  through  increased  taxation  resulting  from 
enhanced  value  of  real  estate,  and  the  new  life  which  came 
lo  slow  towns  with  the  advent  of  electric  cars.  These 
advantages  alone  should  entitle  the  street  railways  to  great 
consideration,  for  no  other  element  was  ever  introduced  in 
metropolitan  life  which  has  had  so  extensive  and  beneficial 
an  effect.  This  time  we  shall  deal  simply  with  the  abstract 
propositiim  that  the  street  car  fares  have  been  reduced,  and 
rcihiccd  to  an  extent  which  would  bankrupt  any  manufact- 
urer lo  meet  in  producing  the  necessaries  of  life. 

The  reduction  in  price  has  been  in  three  ways  :  F"irst,  by 
making  a  straight  5-cent  fare  over  single  routes  where 
formerly  10  cents  was  charged,  (5  cents  on  each  division). 
Second,  by  extensions  of  old  lines  by  which  in  many  cases 
the  haul  was  doubled  and  even  trebled,  but  making  the 
entire  haul  at  the  old  fare  rate.  Third,  by  issuing  free  trans- 
fers which  gives  the  passenger  a  ride  on  one  or  more  con- 
necting lines  at  the  price  formerly  charged  on  each  of  tlmse 
lines.  A  single  illustration  of  this  latter  concession  will 
illustrate.  The  Chicago  City  Railway,  which  has  a  very 
lil)eral  transfer  system,  issues  daily  an  average  of  290,000 
transfers.  If  on  changing  cars  the  passenger  paid  his  fare 
in  cash  instead  of  with  the  transfer  ticket,  the  company 
would  receive  $14,500  per  day  more  than  it  now  does.  Of 
course  there  is  a  small  per  cent  of  pleasure  and  visiting  rid- 
ing, which  it  would  not  receive  but  for  the  transfer  system, 
for  people  would  not  go  as  often  on  unnecessary  errands 
where  the  round  trip  was  20  cents  per  passenger  instead  of 
10  cents;  but  the  proportion  which  comes  under  this  bead 
is  only  a  small   fraction. 

It  may  also  be  urged  that  the  free  transfer  is  used  to  com- 
pete with  steam  roads,  but  that  does  not  alter  the  fact  that 
the  public  receives  extra  return  without  any  additional 
expense,  nor  that  were  there  no  street  railways  there  would 
be  no  com])etition.  There  is  no  dodging  the  fact  that  street 
car  rides  have  been  enormously  enlargeil,  but  the  price 
remains  the  same,  or  is  even  less  than  before. 
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lOO    MILES     I-'Ol!     5     C'KXTS. 

T.J.  Miliary,  general  manager  of  the  LiHiis\ille  Railway 
Company,  advises  us  as  follows : 

"  We  have  more  than  doubled  the  number  of  transfers  we 
made  in  '87,  thus  giving  the  public  the  benefit  of  six  or  seven 
continuous  routes,  where  one  can  ride  from  seven  to  nine 
miles;  in  1887  we  only  had  two.  We  adopted  a  universal 
transfer  system,  making  it  at  all  points  where  the  public 
would  be  benefitted,  having  about   ninety  different  transfers 


Twenty-five  per  cent  of  our  passengers  take  advantage  of 
the  transfer  system,  and  you  may  know  this  is  liberal,  when 
I  say  they  can,  by  going  a  little  out  of  the  way,  repeat  the 
transfers  with  us,  and  if  they  so  desire,  can  ride  all  day,  or 
100  miles  for  five  cents." 

In  all  of  the  diagrams  the  full  lines  represent  the  road  in 
18S7  and  the  dotted  lines  the  extensions  made  since  that 
time. 


ConsolidatQd  Sf.  RijCo^ 
Atlanta,  Go. 


In  Bav  Citv,  Mich.,  the  fare  was  straight  5  cents  as  far 
as  the  center  on  each  of  the  lines  shown  up  to  1S92.  Now, 
for  a  single  fare  one  may  ride  from  the  end  of  any  line  to  the 
end  of  any  other,  the  maximum  ride  being  189  per  cent  of 
what  it  was  prior  to  1892. 

In  Atlanta,  Ga.,  the  Consolidated  Street  Railway  Company, 
in  addition  to  extending  all  of  its  lines  as  shown  in  the  dia- 
gram, making  them  on  an  average  147  per  cent  longer  than 
in  18S7,  has  reduced  the  fare  on  the  Atlanta  &  Decatur  line 
from  lo  cents  to  5  cents. 

The  combined  effect  of  extensions  and  transfers  is  well 
shown    in    the    case   of    the   National   Railway   lines   of    St. 


Hati  Ri/.  Lines 
Sf.  Louis 


Louis.  Ill  comparing  the  conditions  of  ten  years  ago  and 
today,  General  Manager  McCulloch  says;  "  1887 — speed  6 
miles  per  hour,  small  cars,  rough  track,  cars  not  warmed  and 
no  transfers;  1S97 — speed  12  miles  per  hour,  large  cars, 
smooth  track,  cars  heated  and  a  transfer  system,  doubling  and 
trebling  the  present  increased  length  of  roads.  Fare  five 
Cents  including  transfer."  This  makes  the  5-cent  ride  257 
per.  cent  of  what  it  was  in  1S87. 


(jSt?iid.j\ailw^9^^ 


The  chart  represents  the  hauls  on  the  different  lines  of 
the  City  &  Suhurban  Railway  Company  of  Baltimore.  All 
the  companies  give  free  transfers  good  on  any  line  operated 
by  the  company  within  the  city  limits,  which  practically 
doubles  the  seryice  given  for  3  cents.  ).  F.  Hey  ward,  gen- 
eral manager  of  this  company  writes  :  ••  I  can  testify  that 
the  Haltimore  companies  are  giving  a  great  deal  more  to  the 
public  than  formerly,  and  would  state  that  on  summer  even- 
ings we  carry  passengers  a  distance  of  16  miles  for  a  single 
city  fare.  This  only  went  into  effect  last  year  and  is  one 
more  concession  added  to  the  many  received  by  the  public. 
There  can  be  no  arginnent  made  to  hold  the  position  that 
'  prices  of  everything  except  car  fares  have  been  reduced  in 
the  past  few  years.' " 

The  layout  of  the  Third  avenue  line  and  its  connections  is 
such  that  it  is  difficult  to  make  it  clear  without  a  map  of  the 
city.  The  cut  however,  shows  in  a  diagramatie  way  the 
mileage  of  the  original  line  which  runs  from  Broadway  and 
Park  Row  to  131st  street,  and  of  the  connecting  lines.  The 
43rd   street,  Manhattanville   &   St.   Nicholas    avenue  system 


/2  Mi/es 


with  \z  miles  of  tracks,  intersects  3r(l  avenue  at  42nd  street 
and  lioth  street,  giving  two  cross  lines  and  two  lines  run- 
ning by  different  routes  between  42nd  street  and  Manhattan- 
ville. From  125th  street  and  3rd  avenue  the  125th  street 
and  Amsterdam  avenue  line  runs  north  to  216th  street.  The 
Kingsbridge  extension,  now  building,  will  have  10  miles  of 
track  and  runs  from  Ii6th  street  north.  In  the  down  town 
districts,  between  the  city  hall  and  18th  street,  the  3rd 
avenue  line  is  intersected  by  several  lines  of  the  Central 
Cross-town  and  the  Dry  Dock  Railway  Companies,  with  an 
aggregate  of  16  miles  of  track.  All  track  mileage  is  fif 
double  track. 

In  the  diagram,  all  other  lines  are  shown  as  connecting 
with  the  3rd  avenue  line  at  its  northern  terminus,  which  is 
not  the  case.  This  arrangement  is  adopted  to  bring  out  the 
better  facilities  now  afforded  to  patrons.  Prior  to  1895  no 
transfers  were  given,  so  that  the  original  S  miles  on  3rd 
avenue  was  the  5-cent  ride  at  that  time.  In  that  year  the 
present   system   of  transfers    was   inaugurated    on   tlu-    liiui 


shown  and  the  5-cent  ride  has  now  a  maximum  length  of  18 
miles  as  opposed  to  8  miles  two  years  ago,  with  the  addi- 
tional advantage  to  patrons  that  it  may  commence  almost  any 
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place  and  cutl  any  other  place,  the  niaxiuuuii  ride  for  5 
cents  being  225  per  cent  of  what  it  was  in  1894. 

The  diagram  shows  the  track  extensions  of  the  South 
Covington  &  Cincinnati  Street  Railway  since  1887,  the  pres- 
ent maximum  haul  being  41^  times  what  it  then  was.  In 
1887  the  fare  was  uniformly  10  cents  with  no  transfers,  now 
it  is  5  cents  with  transfers,  giving  the  patrons  9  times  as 
much  for  the  same  money  as  was  done  IQ  years  ago.  In 
addition  electricity  has  replaced  horses  as  motive  power. 

Springfield,    Mass.,  is  another  city   that  has  received   the 


advantages  of  a  reduced  fare  as  uell  as  a  longer  haul  for 
one  fare.  In  1887  the  fare  on  the  Springfield  Street 
Riiilway  was  6  cents,  and   the   greatest  distance   that  a  pas- 
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Camden  a  Suburban 
RtjCo     Camden.  M  J 


senger  could  ride  for  one  fare  was  about  3  miles,  including 
transfer.  At  the  present  time  the  fare  is  5  cents  and  the 
greatest  distance  for  one  fare,  including  transfer,  is  about  17 
miles,   or  5^3  times  as   much   ride   for  one  fare.      When,   to 


revert  to  the  terms  made  so  familiar  to  us  during  the  past 
year,  the  purchasing  power  is  considered,  the  patron  gets  6.S 
times  as  much  for  his  money. 

In  addition  to  increasing   the   track    mileage   on   the  divi- 

Rochester  Ru.  Co.,     ffochester  N  Y 
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sions,  as  shown  oil  the  diagram,  the  Camden  &  Suburban 
Railwaj-  Company  has  5  lines  which  run  by  different  routes 
to  the  same  points,  with  free  transfers  over  all  lines.  The 
fare  to  any  point  is  5  cents.  The  longest  haul  now  is  three 
times  what  it  was  ten  years  ago. 

In   San   Francisco  the  Market  Street  Railway  Company 


Union  []epotR.R.Co 
St  Louis, Mo. 


has  succeeded  to  thirteen  other  transportation  companies,  and 
has  increased  the  length  of  haul  by  extending  lines,  by  intro- 
ducing a  transfer  system  and  in  addition  has  reduced  the  fare 
from  10  to  5  cents.  The  longest  haul  todaj'  is  14  miles,  as 
compared  with  5^4  miles  ten  years  ago,  and  this  is  given  for 
one-half  the  money. 

The  relative  length  of  street  car  rides  for  a  single  fare  in 
Brooklyn  is  partially  shown  by  the  diagram,  in  which  the 
dotted  lines  show  four  of  the  hauls  made  at  the  present  time 
over  the  lines  operated  by  the  Brooklyn  Heights  Railroad 
Company,  and   the  full   lines   show   four    of  the   long   hauls 
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•  Ride  for  scents  in  ma?. 
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•  Hide  for  s  cents  in  iobt 

. Ride  for  5  cents  in  1097 
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made  in  1SS7.  In  connection  with  this  diagram  President 
Rossiter  says  :  "  Further  than  shown,  a  man  by  our  system 
of  transfers  from  one  route  to  another  may  ride  for  the 
period  of  his  natural  life,  if  he  bring  his  food  with  him." 

On  the  Union  Depot  Railroad  (St.  Louis)  Company's 
lines,  in  addition  to  the  extensions  shown  there  is  a  system 
of  transfers  by  which  the  passenger   may   ride   for   22    miles 


in  one  direction  for  a  single  5-cent  fare.  In  1887  there  were 
no  transfers. 

Several  roads  have  submitted  diagrams  of  their  lines 
showing  the  maximum  hauls  only,  and  these  have  been 
brought  together  in  the  accompanying  figure. 

In    Rochester,    N.    Y.,    the    increased    length    of  haul    is 
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largel}'  due  to  the  transfer  privilege  which  is  being  extended 
everv  year.  In  1897  '^^  maximum  ride  for  5  cents  is  243 
per  cent  of  what  it  was  in  1887  when  transfers  were  unknown. 

On  the  Paterson  (N.  J.)  Railway  the  present  maximum 
is  four  times  as  long  as  in  1887. 

The  Lindell  Railwav  Company  of  St.  Louis  gives  a  haul 
that  is  280  per  cent  of  what  it  was  in  18S7  and  in  addition 
gives  transfers  at  almost  all  intersections. 

C.  F.  Hutchings,  superintendent  of  the  Wilmington 
(Del.)  City  Railway  Company,  writes: 

"  We  originally  had  two  lines  in  the  town  and  no  transfers, 
so  the  longest  ride  for  5  cents  was  the  length  of  one  line  which 
was  1.89  miles.  All  the  lines  are  now  run  by  one  company 
with  full  privilege  of  transfers  which  gives  the  longest  ride 
5  miles  for  five  cents." 

The  diagrams  for  railways  in  17  cities  which  are  shown 
in  pages  79,  80  and  81  scarcely  need  any  detailed  com- 
ment. For  the  purposes  of  comparison  the  ratio  between 
longest  5-cent  ride  in  1897  and  in  1887  has  been  computed 
for  the  30  roads  for  which  sufficient  data  was  furnished,  and 
the  results  shown  graphically  in  the  diagram. 

There  are  instances  in  which  the  comparison  between  the 
longest  rides  in  1887  and  1897  fails  to  convey  an  adequate 
idea  of  the  improvement  in  transportation  facilities  that  has 
really  been  effected.  Such,  for  instance,  is  the  case  in  Provi- 
dence, R.  I.,  where   the   length    of  the   longest   line   is   now 
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only  20  per  cent  more  than  that  of  the  longest  line  in  18S7. 
However,  there  are  now  22  lines  with  an  average  length  of 
4.58  miles,  and  then  there  were  18  lines  with  an  average 
length  of  but  2.76  miles. 

Also  in  Columbus,  O.,  ten  years  ago,  there  were  S  lines, 
average  length  2.63  miles  with  very  limited  transfers,  while 
in  1897  there  are  7  lines,  average  length  5.06  miles,  with 
universal  transfer  system. 

It  will  be  remarked  that  in  the  foregoing  diagram  there  is 
no  definite  relation  between  the  population  and  the  increase 
in  length  of  haulage;  New  York  and  Philadelphia  are 
among  the  low  ones  and  Chicago  and  Brooklyn  near  the 
top.  In  a  single  instance  only  is  the  5-cent  ride  less  that 
twice  as  long  as  it  was  ten  years  ago,  and  the  average  for 
the  30  roads  shows  it  to  be  just  33^^  times  as  great.  If  one 
were  to  make  allowance  for  the  continuous  trips  as  provided 
for  on  the  Brooklyn  and  Louisville  roads  this  latter  figure 
might  be  indefinitely  increased. 

Having  shown  what  the  street  railway  companies  are  now 
furnishing  for  5  cents  and  how  it  compares  with  the  service 
rendered  in  the  good  old  days,  we  shall  conclude  with  a  com- 
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parison  between  the  power  of  money  to  purchase  street  car 
rides  and  some  of  the  other  necessities  of  the  patrons  and 
also  of  the  car  companies,  which  is  self  explanatory. 

Labor  was  not  included  in  the  foregoing  table  for  the 
reason  that  complete  statistics  for  the  roads  shown  were  not 
at  hand.  Such  incomplete  data  as  we  have,  indicate  that 
labor  has  not  shared  in  the  general  decline  bnt,  that  wages 
are  higher,  absolutely,  that  ten  years  ago.  On  one  of  the 
large  Chicago  lines  the  trainmens'  wages  have  been  increased 
So  per  cent  since  1SS7.  Labor,  however,  is  the  most  impor- 
tant item  in  the  expenses  of  street  railwa3S  as  will  be  seen 
by  examining  the  reports  of  the  Connecticut  street  railways 
shown  on  another  page,  where  the  item  of  wages  is  on  an 
average  37.9  per  cent  of  the  total  operating  expenses  which 
amount  to  70.4  per  cent  of  the  gross  receipts.  Be  it  well 
imderstood  that  the  item  wages  does  not  include  salaries,  the 
latter  being  for  the  Connecticut  roads  9  per  cent  of  the  operat- 
ing expenses. 


ACCOUNTANTS'    ASSOCIATION    NEXT 
MONTH. 


The  indications  are  for  a  large  attendance  at  the  meeting 
of  the  street  railway  accountants  in  Cleveland,  March  23-24. 
Acceptances  from  upwards  of  50  roads  are  already  received, 
with  20  more  which  hope  to  send  delegates  but  cannot  abso- 
lutely promise  so  far  ahead.  TJie  letters  from  officials  are 
with  one  single  exception  very  urgently  in  favor  of  the  new 
work.  The  one  road  in  question  considers  its  system 
perfect  and  could  not  expect  to  learn  anything  new  by  com- 
ing, which  latter  statement  is  undoubtedlv  true  in  the  case  of 
the  person  who  holds  such  views. 

The  meeting  is  an  assured  success  anil  will  prove  one  of 
the  most  helpful  and  interesting  assemblages  of  street  rail- 
may  men  ever  held.  Among  the  subjects  for  papers  are  the 
following  : 

FKO.M   IIOKSE    CAR    TO    EI.ECTUlf    ACCIUNTS. 

Showing  the  almost  entire  transformation  brought  about 
by  change  in  power. 

STATISTICAI,     liKl'oirrS     IN    A    N  UTSIIEI.I.. 
.Showing  time  and   manner  of   making   complete,  vet   con- 
<lensed,  weekly,  monthly  and  annual  reports,  reijuiring  but  a 
few  minutes  time  of  the  busy  officer  or  stockholder  to  get  at 
the  cream. 

LSEFL'I-    AND    USELESS    CI.ASSIl'ICATIONS. 

Showing  how  little  division  of  accounts  may  be  used  to 
accomplish  excellent  results,  and  how  much  has  and  can  be 
done  to  wear  out  the  patience  of  the  auditing  department  and 
owners  of  the  pro'perty  to  get  at  what  is  wanted. 

MONTHLY    CLOSING    OK    ACCOUNTS. 

Showing  how  creditors  may  be  required  to  present  bills 
promptly  when  material  or  labor  is  furnished  and  present 
statement  of  account  on  the  first  of  each  month  ;  how  bills 
may  be  certified  to  by  heads  of  department  when  received 
and  turn  same  over  to  auditor;  and  all  other  matters  relatiye 
to  the  month's  business. 

KAH.VINGs;    IIANI)LIN(;    AMI    ACCOL'NTI  N<;. 

The  care  and  handling  of  the  fares  received  from  passen- 
gers from  the  time  they  are  collected  by  the  conductor  until 
thej-  are  deposited  by  the  treasurer.  This  paper  t(j  embrace 
the  registration  and  recording  of  fares  and  depositing  of  same 
l)y  conductors,  tlie   form  of  trip  card,  the  making   up  of  llie 


daily  receipts  on  the  books  in  the  office,  the  method  of  count- 
ing and  checking  same  with  forms  of  register  records,  cash 
balance  sheets,  short  lists,  etc.,  etc. 

STANDARDIZING    ACCOUNTS. 

A  Standard  system  of  accounts;  classification  of  operation 
expense  accounts,  and  form  of  report  that  will  admit  of  com- 
parison and  diffuse  information  between  companies. 

NAMING    AND    STANDARDIZING    APPARATUS. 

The  necessity  of,  and  assistance  to  the  accounting  depart- 
ment, of  the  naming  and  standardizing  of  apparatus  and 
appliances  used  in  the  operating  department. 

TRANSFER    TICKETS. 

From  the  time  they  are  printed  until  they  are  destroyed  ; 
keeping  in  Stock  ;  issuing  to  conductors  ;  collections;  check- 
ing witii  trip  reports  ;    records. 

INTER-URBAN    ACCOUNTING. 

A  system  of  accounts  for  interurban  lines ;  differential 
rates  of  fare;  pro-rating  fares  with  city  lines  used;  keep- 
ing record  of  mileage  run  on  city  lines  used  ;  registering  or 
receipting  fares. 

There  will  be  one  or  two  trolley  rides  about  the  city  with 
probably  a  run  out  on  one  of  the  several  interesting  inter- 
urbans  for  which  Cleveland  is  famous. 

Officers  who  intend  being  present  are  requested  to  make 
notes  of  such  points  as  they  especially  desire  discussed  and 
hand  them  in  the  first  day.  It  is  suggested  also  that  each 
one  bring  a  complete  set  of  his  forms  and  blanks  for  com- 
parison and  stud\-.  There  can  be  no  question  that  at  this 
meeting  many  a  tough  problem  which  has  caused  endless 
worry  and  study  will  be  found  to  have  been  successfully 
worked  out  by  some  one. 

The  Ilollenden  hotel  will  be  headquarters,  and  a  spacious 
room,  well  lighted,  has  been  placed  at  the  disposal  of  the 
association  for  its  sessions.  The  accountant  who  fails  to 
attend  this  meeting  will  miss  something  he  cannot  afford  to 
lose. 

TOO  LOW  A  FARE  IN  BROOKLYN. 


The  Nassau  Electric  Railroad  Company  of  Brooklyn,  has 
been  enjoined  from  carrying  passengers  from  the  Brooklyn 
liridge  to  Coney  Island  for  five  cents,  and  may  have  to 
charge  10  cents.  The  restraining  order  was  issued  by 
Judge  Dickey  of  the  Supreme  Court,  at  the  instance  of  the 
Brooklyn  Elevated  Railroad  Company,  which  complained 
that  in  reducing  the  fare  the  Nassau  Company  had  violated 
an  agreement  and  in  consequence  the  elevated  road  had  suf- 
fered a  reduction  of  $15,000  in  receipts.  The  court  ordered 
the  Nassau  Company  to  pay  this  amount.  The  company 
will  aiipeal  the  case. 


MIGHT  TRY  WIND  NOW. 


Tlie  Oswego,  N.  V.,  electric  lines  are  in  grief.  In  Oct- 
ober the  road  went  into  the  hands  of  a  receiver,  has  been 
losing  money  since,  as  before,  and  is  behind  in  its  pay  roll 
over  $1,600.  The  reserve  engine  al  the  power  [jlant  was 
wrecked  by  an  accident  and  llic  \\  aUr  |)()wer  which  has 
furnished  power  most  of  the  time  failed  \>\  reason  of  the 
water  in  the  hydraulic  canal  being  rlraw  n  off  to  jjcnuit  the 
annual  repairs.  Fire  and  water  liaNing  failed  there  seems 
but  one  of  nature's  forces  left  untried,  and  we  mildly  sug- 
gest trying  a  wind-mill. 


84 


(jteectS^oilM^j^ym/ 


CONDUCTOR'S  RECORDS  IN  MILWAUKEE. 


A  set  of  blanks  and  a  sjstem  b)'  which  conductors  can 
conveniently  keep  trip  accounts  and  records  of  accidents  is 
absolutely  essential  to  a  railway  of  any  magnitude,  and  the 
more  complete  the  records  can  be  made  the  more  valuable 
will  they  be   to   the   auditing   and    claim    departments.      The 
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blanks,  which  we  illustrate,  are  those  used  by  the  Milwau- 
kee Street  Railway  Company.  Thev  were  adopted  several 
months  ago  and  have  been  found  to  serve  the  intended  pur- 
pose, without  imposing  too  much  clerical  work  on  the 
conductors. 

Each  conductor  is  provided  with  a  cloth  portfolio,  9  inches 
long  by  41^  inches  wide,  in  which  are  carried  three  forms; 
the  trip  record  blank  of  which  Fig.  i  shows  the  front  and 
Fig.  2  the  back,  a  defect  card  and  an  "  accident "  form.    The 
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HOW  THE  ACCIDENT  OCCURRED. 


/  ctrlify  IM  lb*  ato*  is  a  Itut  Ualewunt  of  li 


Conductors  put  the  numbers  of  their  Transfers  com 
mencing  and  ending  here,  as  follows: 


Conductors  put  their  Register  Readings  here. 

OAB 

BEOISTEK 

TIKE 

In 

Ont 

In 

1            . ^       _ 

trip  record  and  the  defect  card  are  each  about  4  by  9  inches, 
the  latter  red  in  color,  and  the  accident  form  is  8  bv  9  inches 
and  folded. 

The  trip  record  as  shown  in  Figs,  i  and  2  provides  for  a 
record  of  the  time  and  fares  collected  on  one  side,  and  for 
register  readings  and  transfers  issued  on  the  other.  One  side 
of  the  portfolio  when  opened  shows  a  sample  trip  record 
slip  properly  filled  in  for  the  instruction  of  the  conductor. 
On  the  other  side  are  instructions 

WHAT    TO    DO    IX    CASE    OF    ACCIDENT. 

The  motornian  will:  Stop  the  car.  Go  to  the  assistance 
of  the  injured  person.      Secure  his  name  and  address. 

The  conductor  will :  Secure  names  and  addresses  of  all 
available  witnesses  whether  passengers  or  bystanders.  If 
accident  is  serious,  notify  telephone  No.  . 

If  property  has  been  damaged :  The  motorman  will 
assist  conductor  in  securing  name  and  address  of  owner. 
Name  and  address  of  witnesses.  The  extent  of  the  damage. 
Also  in  making  out  report.  Notifv  inspector  as  soon  as 
possible. 
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The  conductor  will  report  on  accident  blank  :  Injury  to 
person  or  property  occurring  in  connection  with  or  caused 
bv  his  car.  Falling  of  passenger  when  taking  or  leaving 
car,  no  matter  how  slight  the  injury.  Ejectment  of  pas- 
sengers. Turn  over  report  to  station  master  before  going 
off  duty. 

Wire  down.  When  first  car  arrives  at  break,  motorman 
will  immediately-take  charge  of  the  prostrate  wire,  warning 
all  persons  away  from  it,  until  relieved  by  another  represen- 
tative   of  the    company.     The    conductor    will     run    to    the 

nearest  telephone  and  notify  No. .     When  necessary  to 

pay  toll  it  will  be  returned  upon  application  to  tlie  station 
master. 

The  instructions  above  given  serve  to  fullv  explain  tine 
accident  form,  shown  in  Figs.  3  and  4. 

The  defect  card  is  a  printed  form  on  which  is  to  be 
reported  any  damages  sustained  by  the  car.  The  back  of 
this  iform  is  to  be  filled  in  by  the  inspector  who  investigates 
the  case  and  when  the  superintendent  has  passed  upon  it  tlie 
card  bears  a  complete  record  of  the  case. 


ELECTRIC  TRACTION  IN  LYONS. 


HY    EM.\NUEL     KUIINE. 


The  introduction  of  electric  traction  on  the  street  railways 
of  Lyons  is  due  to  the  energy  and  progressive  spirit  of  Mon- 
sieur Bonnet,  director  de  la  Compagnie  des  Omnibus  et 
Tramways  de  Lyon,  through  whose  efforts  the  Oullins  line 
of  this  company  was  equipped  with  electricity  in  the  early- 
part  of  1894,  the  French  Thomson-Houston  company  hav- 
ing charge  of  the  installation.  Because  of  the  excellent 
results  obtained  with  the  new  motive  power,  a  second  line, 
the  Lyon-St.  Fons-Venissieux,  was  also  changed  from  horses, 
the  transformation  being  completed  in  August,  1S95.  Each 
of  these  lines  is  about  5  Jj  miles  long  and  has  its  separate 
power  plant. 

All  the  old  tracks  in  Lyons,  as  throughout  France,  are  laid 
with  what  is  known  as  the  "Marsillon"  rail  which,  as  is 
shown  in  the  illustrations,  comprises  two  rails,  the  rail  proper 
and  the  guard  rail.  The  rails  are  about  4  inches  high 
and  together  weigh  but  60  pounds  per  yard.  The  running 
rail  is  of  the  same  dimensions  as  the  guard  rail  except  that 
the  head  is  1  i^  in.  wide  instead  of  i  in.,  thus  making  it  really 
about  a  35-pound  rail  that  is  used.  These  rails  are  supported 
in  chairs  6}^  in.  deep,  bolted  to  cross  ties  placed  4  ft.  apart. 
The  distance  between  the  rail  and  the  guard  is  i  1^  in.,  which 


is  maintained   by  bolts   and    filler    pieces    spaced    about   2    ft. 
apart. 

As  might  have  been  expected  the  new  service  proved  too 
severe  for  the  old  tracks  and    tlic   joints  were    so   bad   at   the 


JOINT,    BROKEN    TO    SHOW    WELD:    THE    FINISHED   JOINT. 

end  of  a  month  that  the  company  decided  not  to  equip  its 
other  lines  electrically  until  fiiiancial  conditions  should  per- 
mit the  rebuilding  of  the  tracks  and  the  substitution  of  a 
heavier  rail,  which  appeared  to  be  in  the  far  future.  Fortu- 
nately a  satisfactory  substitute  for  rebuilding  was  found  in 
the  cast-welded  joint,  which  has  proved  to  be  so  efficient  in 


ioUKINO   A    JOINT. 


Mill. IIS     10    FCIKM     I-I.ANCIC    WAy. 

America.  The  work  of  cast-welding  the  joints  on  the  lines 
already  electrilied  was  begun  in  December  last  under  the 
snpcryision  of  Mr.  Hoffman  of  the  Falk  Manufacturing 
Company  of  Milwaukee,  U.  S.  A.  Since  commencing,  the 
joints  have  been  cast  at  the  rate  of  from  70  to  So  per  night, 
for  all  the  work  is  done  at  night  so  as  not  to  interfere  with 
traffic.  One  of  the  illustrations  shows  the  cupola  and  the 
|5ouring  of  a  joint.  Because  of  the  narrow  streets  the 
screen,  which  is  seen  in  the  foreground,  is  placed  in  front  of 
the  joint  as  it  is  poured  to  protect  passers  by  from  the  pos- 
silile  splashing  metal.  The  views  of  the  finished  joints  will 
serve  to  give  a  better  idea  of  the  rails  which  were  previously 
described.  Notwithstanding  the  rails  have  been  laid  for 
years  no  difliculty  is  experienced  in  securing  a  perfect  weld, 
the  joint  being  stronger  tlian  the  r.-nl. 

The  cast-welded  joints  ]>roved  to  lie  so  elllcient  that  vyiuii 
three  miles  of  track  had  been  welded,  the  Falk  ojinpaiiv 
was  awarded  the  contract  for  welding  all  the  track  of  the 
C'ampagnie  des  Omnibus  et  Tramways  de  Lyon,  about  33 
miles.  This  is  to  be  equipped  electrically  and  the  company 
expects  to  have  it  so  operated  by  the  fall  of    1897. 

I'lic  mw  iciitral  power  station,  now  building,  alxiul  1  1  . 
ijiilcs  from  the  center  of  the  city,  is  well  under  way.  Tlie 
generating  plant  will  compri.sc  four  4oo-K-w  Thomson- 
Houston  (of  Paris  J  generators,  direct  connected  to  horizon- 


so, 
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the  outcome  of  the  Lyons  experiment  antl  as  a  result  the 
Falk  Manufacturing  Company  is  now  building  five  cupolas 
which  are  to  be  used  in  Paris,  Marseilles  and  other  cities 
contemplating  a  change  in  tractive  power,  and  there  is  no 
dciiibt  but  that  during  the  current  vear  there  will  lie  an  enor- 


A    COXDENSISG   TAXIC. 

tal  steam  engines,  by  Piguet  of  Lyons.  Steam  will  be  furn- 
ished by  semi-tubular  boilers.  Water  for  condensing  the 
steam  is  supplied  by  two  large  wells.  The  method  of  con- 
densing in  tanks  so  common  in  France  is  shown  in  one  of 
the  illustrations.  The  walls  of  the  building  are  of  concrete 
consisting  of  two  parts  cinders  and  one  part  cement.  The 
photographs  show  exterior  and  interior  views  of  the  boiler 
house. 

Current  will  be  conveved  to  the  cars  by  an  overhead  trol- 
ley wire  except  for  about  three-fourths  of  a  mile  in  the  heart 
of  the  city  where  a  system  of  surface  contacts  will  be  used. 
The  trolley  wire  is  to  be  supported  on  ornamental  poles 
available  for  street  lamps.  As  several  of  the  lines  of  the 
company  are  distant  from  the  central  station  it  is  necessary* 
to  use  heavy  feeders.  These  are  the  oi-dinary  armored  cables 
and  are  laid  in  the  ground,  no  tile  or  other  conduit  being 
used.  To  protect  the  cables  from  accident  when  excavating 
in  the  street  at  any  time  in  the  future,  a  strip  of  wire  netting 
is  laid  a  few  inches  above  the  cable,  so  that  when  it  is  reached 
the  men  may  know  that  the  cable  is  near  and  avoid  injur- 
ing  it. 

The  rolling  stock  will  consist  of  150  cars,  50  of  them  the 
old  double-decked  horse  cars  transformed,  and  100  new  ones 
of  the  type  shown  ;  all  will  be  equipped  with  the  G.  E.  800 
motors  by  the  Thomson-Houston  company  of  Paris.  The 
old  cars  seat  60  and  the  new  ones  50  passengers  each. 
Municipal  regulations  require  that  each  car  have  a  speed 
indicator,  and  a  simple  one  designed  by  Monsieur  Abdank, 
dirccteur  of  the  Volta  laboratory,  has  been  adopted. 

Other  tramwav  companies  in  France   have  been   awaiting 


CAR   USED   AT   LYONS. 


VIEWS   OF    POWER   STATION,   NOW   BUILDING. 

mous  increase  in  the  use  of  electricity  as  a  tractive  power  in 
Europe. 

Mr.  Hoffman,  who  is  now  in  the  United  States  will  return 
about  the  middle  of  March  and  in  addition  to  the  Falk  com- 
pany will  represent  several  large  American  supply  houses. 
This  field  is  now  much  inore  promising  than  in  America. 

"  Cahall-Babcock  &  Wilcox  Boilers"  is  the  title  of  a  very 
handsomely  illustrated  sixteen-page  pamphlet,  issued  by  the 
Cahall  sales  department,  Pittsburg,  Pa.,  describing  this  type 
of  boiler.  Accompanying  it  is  the  report  of  efficiency  and 
capacity  tests  of  these  boilers  made  by  J.  M.  Whitman, 
of  Philadelphia,  which  show  excellent  results  to  have  been 
obtained. 


(^tud/S\aiWa)^5^V^^ 


87 


DOUBLE  GRIP  POLE  JOINT. 

A  pole  joint  is  being  exploited  by  John  Spencer,  of  Wed- 
nesbury,  England,  for  use  in  building  up  tubular  electric 
railway  poles.      It  consists   simply  of   a  sleeve  upset  at  the 


ends  to  prevent  telescoping.  Some  large  contracts  are 
being  filled  with  this  device.  The  inner  tube  is  hung  upon 
the  outer  one  and  all  are  shrunk  together,  making  a  compact 
and  rigid  joint. 


CURRENT  CONSUMPTION  OF  MOTOR  CARS 
UNDER  VARIOUS  POTENTIALS. 


By  James  R.  Chapman,  Manager  Electrical  Department  North 
and  West  Chicago  Street  Railroads. 


Having  oliscrvcd  that  operating  men  gencrallv  believe  that 
as  the  potential  on  a  line  decreases  the  amperes  used  by 
motor  cars  increase,  some  experiments  were  made  with  a 
view  to  a.scertaining  the  relation  between  the  two  measures 
of  energy  in  terms  of  car-miles.  The  results  are  tabulated 
below  and  show  plainly  that,  at  low  xoltagc,  the  ordinary 
street  car  motor  consumes  less  \i)hnne  of  current  than  when 
operated  at  normal  potential.  Further,  that  the  energy 
required  to  move  a  car  a  mile — as  measured  li\  watt-minutes 
—  is  less  at  low  potential  than  at  normal,  while  the  ampere 
minutes  per  car-mile  increased  as  the  potential  drops.  The 
natural  deduction  is  that  cars  can  be  operated  more  clieaplv 
with  a  500-volt  station  potential  than  with  550,  provided  of 
course  that  the  slight  loss  in  sjieed  does  not  require  more 
cars  to  be  operated  to  maintain  the  same  schedule. 

It  is  of  course  understood  that  slightly  different  results 
might  be  obtained  in  commercial  .service,  but  the  experi- 
mental method  adojited  is  the  only  one  wluruin  the  same 
results  can  he  obtained  twice  in  succession  under  precisely 
the  same  conditions.  It  is  possible  that  some  manager  hay- 
ing a  switch-board  watt-meter  will  take  this  matter  up  and 
give  average  results  between  operating  his  station  at  500 
volts  for  a  period  and  then  at  550,  watching  weather  and  all 
such  governing  conditions,  so  as  to  give  fair  results  in  both 
eases. 

Many  5C)0-volt  stations,  built  six  or  seven  years  ago,  have 
been  speeded  up  so  as  to  run  at  a  switch-board  potential  of 
550  volts.  Unless  the  operating  schedule  has  been  changed 
so  as  to  increase  the  number  of  miles  per  car  per  day,  it 
would  seem  as  if  this  higher  potential  were  a  mistake,  as 
viewed  from  the  st.iiulpoinl  of   fuel  per  car-mile. 
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Date. 

Kind  of  Gar 

Truck. 

Motors. 

Instruments. 

Watt-meter. 


December  16,  i8q6. 

Twenty-oiie-foot  body.    Thirty  feet  over  all 

Kour  33inch  wheels,  8  feet,  (>  inches  base. 

G.  K.  800.     K  2  Controllers. 

Weston,  round  pattern,  fixtures  in  the  car. 

Thompson    Recording,    i5()-ampere    capacity, 
portable  pattern. 
Length  of  Run.  2.01  miles. 

Character  of  Track,     bevel,  straight. 
Rail.  861b.,  surface  dry,  some  little  dnst. 


NOTES. 

In  each  case  run  was  made  without  stop,  on  Sth  point  of 
controller  ( loop  not  used).  Special  track  was  encountered 
twice  in  each  run,  requiring  current  to  be  cut  off  and  speed 
checked  to  about  eight  miles  per  hour. 

All  calculations  based  on  lo-second  reading  of  indicating 
instruments;  comparison,  howc\er,  was  made  at  the  end  of 
eacli  run  with  recording  Nvatt-meter,  the  rate  of  \  ariation 
being  practically  the  same  for  each  run,  and  the  watt-meter 
always  lower  than  the  product  of  the   volt  ampere  readings. 

The  low  potential  was  obtained  after  regular  operating 
hours  by  bringing  current  from  a  distant  power  house,  via  a 
circuitous  feeder  route,  and  switching  on  car  heaters  in 
barns  along  the  route  until  the  desired  potential  was  obtained. 

Average  Average                             Total  Watt-    Watt-       Total  Ampere- 

Kun.  Voltage.  Amperes.   Time  Used.       Minutes.     Minutes  Ampere-  Minutes 

per  mile.  Minutes,  per  mile. 

1.  521.37  29.59    6  min.  40  sec.     102,847      51,168      197.27  89.14 

2.  509.74  31.75    6  min.  30  sec.     105,196     52,336     206.37  102.67 

3.  493-83  2q-66     7  min.                  102,529      51,009      207.62  103.29 

4.  401.85  27.37    7  min.  30  sec.      82,490      41,039      222.45  110.67 

5.  320.07  26.12    9  min.  30  sec.      79,422     39,513     248.14  123.45 


WIRE  THIEVES  IN  TROUBLE. 

The  Chicago  City  Railway  had  indictments  for  malicious 
mischief  and  grand  larceny  brought  against  the  four  men 
who  attempted  to  steal  a  thousand  feet  of  copper  cable. 
Hetween  1  i  anil  1  o'clock  at  night  these  men  cut  the  line 
which  forms  the  return  circuit  to  the  new  power  house  on 
47th  street  and  Oakley  a\  enuc.  Tlicy  climbed  a  telegraph 
post,  adjoining  the  street  railway  lines,  and  by  means  of  two 
old  saws  and  a  hammer,  severed  the  cable.  Cutting  it  into  100 
foot  lengths  they  dragged  it  across  the  fields  to  the  railroad. 
Here  they  coiled  it  up  and  hid  the  wire  expecting  to  remove 
it  at  their  leisure  and  sell  it  for  old  copper.  It  was  insulated 
cable  of  49  strands  of  No.  16  wire  and  worth  about  16 
cents  a  foot.  The  employes  soon  discovered  the  theft  and 
detectives  were  put  on  the  track  of  tlic  guilty  ]5arties. 
They  were  soon  captured  and  tools  found  in  their  posses- 
sion which  indicated  that  the  men  made  a  reguhir  business 
of  stealing  car  lirasses,  bearings,  etc.,  and  selling  them  for 
scrap.  It  is  tlie  inlention  (jf  tlie  icinipiin\  to  make  an 
example  of  these  men  and  prosecute  Iheni  to  tlic  full  liinil 
of   the  law. 

CARE  OF  MOTOR  CARS. 


It  has  been  the  policy  of  the  West  Chicago  Street  Rail- 
road to  proliiliil  IJu-  motormeii  and  conductors  from  tamper- 
ing with  ihc  cK-ctrical  niachincr\ .  The  superintendent 
believes  that  a  "litllc  knowledge  is  a  dangerous  ihing"  aiul 
so  has  not  gi\en  a  roursc  in  eU-clricil  \'  lo  his  molonnen.  A 
molornKin  has  only  lo  manipulate  Ins  controller  and  replace 
a  blown  fnsi'.  A  lliorniigli  syslein  of  ins])eclioii  is  carried 
on,  each  motor  being  overhauled,  cleaned  and  painted  every 
90  days.  Few  accidents  have  occurred  and  the  number  of 
burnt  out  fields  and  armatures  is  surprisingly  small.  One 
winder,  working  two  days  a  week,  is  able  to  kee])  400  motor 
cars  in  ])erfect  or<ler.  This  result  seems  to  jiistifv  this 
system. 


Olasgf)w'M  street  railway  commillcc-  has  \iilc(l  lo  M.-iid  tlu' 
manager  an<l  engiiieer-iii-chief  of  llie  cilv  lines  to  the  United 
Slates  to  learn  tin-  latest  and  licst  eli-rtric  railway  practice. 
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PRACTICE  IN  ELECTRIC  RAILWAY  POWER 
DISTRIBUTION  IN  EASTERN  MASSA- 
CHUSETTS. 


Considerable  has  been  written  in  the  past  on  the  theory 
of  power  distribution  for  electric  railvvajs.  The  arrange- 
ment of  feed  lines  for  various  requirements  and  the  possible 
uses  of  boosters,  three  wire  systems  and  alternating  current 
transmissions  have  been  enlarged  on  until  there  is  little  need 
to  tell  the  well  posted  railway  electrician  what  the  possibili- 
ties are. 

The  present  article  is  intended  only  to  deal  with  work 
that  has  actually  been  done  on  some  of  the  extensive  net- 
work of  lines  covering  the  entire  eastern  part  of  the  state  of 
Massachusetts.  In  the  locallity  mentioned  nearly  everj' 
variety  of  problem  in  electric  railway  feeding  presents 
itself,  and  the  solutions  adopted  by  the  progressive  electrical 
engineers  of  those  roads  will  no  doubt  be  of  interest  to 
others.  Moreover  there  may  be  those  who  are  hesitating 
about  tryitig  some  of  the  experiments  that  have  there  been 
tried  and  a  knowledge  of  the  success  of  these  experiments 
will  enable  such  to  go  ahead  confidently  with  the  improve- 
ments contemplated.  Eastern  Massachusetts  has  electric 
roads  of  all  varieties,  from  the  crowded  city  lines  of  the  West 
End  Street  Railway  of  Boston,  to  the  long  interurban  lines 
of  light  traffic  owned  by  other  companies  in  the  surround- 
ing region.  We  will  take  up  first  the  peculiar  features  in 
the  feeding  system  of  the 

LYNN    &    BOSTON    RAILROAD,  , 

which  operates  an  extensive  interurban  trackage  as  well  as 
the  city  lines  in  several  municipalities.  E.  C.  Foster  is  gen- 
eral manager  and  the  electrical  problems  have  been  worked 
out  by  the  company's  very  progressive  electrical  engineer, 
Maurice  Hoopes,  who  is  we  believe  the  originator  of  several 
important  innovations  in  electric  railway  feeding  practice. 

This  road  was  one  of  the  pioneers  in  adopting  the  plan  of 
connecting  its  power  stations  in  regular  operation  for  the 
purpose  of  equalizing  the  load  between  them.  This  plan  is 
one  which  was  looked  upon  as  a  doubtful  experiment  by 
many  outsiders  when  it  was  first  tried  but  it  has  never  given 
any  trouble  and  is  a  decided  advantage  in  several  respects. 
The  way  this  connecting  together  is  accomplished  is  by  simply- 
taking  out  or  "  jumping  "  the  section  insulators  between 
adjacent  sections  formerly  fed  from  two  different  stations. 

This  plan  is  shown  conventionally  in  Figure  i,  which 
represents  a  straight  line  of  road  of  a  length  requiring  it  to 
be  fed  by  two  power  stations  i  and  2.  It  is  divided  into  sec- 
tions a,  b,  c  and  d.      When  the  common   plan  is  employed  of 
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FIGURE    L 


operating  the  two  power  plants  entirely  independent  of  each 
other,  section  b  is  fed  from  station  I  and  section  c  from 
station  2.  To  connect  the  stations  together  to  operate  suc- 
cessfully it  is  only  necessary  to  put  a  "  jumper  "  over  the 
section  insulator  at  x.  The  practical  result  is  that  when  the 
load  on  section  b  is  light  and  that  on  c  heavy,  station  i  helps 
station  2  pull  the  load  on  section  c.  In  other  words  the 
neutral  point  between  the  stations  is  constantly  shifting 
according  to  the  location  of  the  heavj'  loads. 


The  value  of  this  arrangement  from  the  standpoint  of 
economy  and  reliability  lies  in  two  facts,  one  of  which  relates 
to  the  economy  of  operation  and  the  other  to  reliability  and 
to  the  investment  necessary  to  secure  reliability.  It  tends  to 
improve  the  economy  of  the  stations  so  connected  because 
the  load  is  not  so  fluctuating  on  any  one  station,  and  the 
more  constant  the  load  the  greater  the  economy  of  the  steam 
plant.  To  take  an  extreme  example,  suppose  on  the  road 
indicated  in  Figure  I  the  cars  become  biniched  on  sections  a 
and  b,  leaving  none  on  c  and  d.  If  the  stations  are  not  con- 
nected to  help  each  other,  station  i  will  have  an  enormous 
overload  and  station  2  no  load  whatever.  But  if  they  are 
connected  at  x,  station  2  can  take  a  good  proportion  of  the 
load  and  both  stations  will  work  economically  and  without 
undue  strain.  In  such  a  case  as  that  just  assumed  station  2 
would  not  naturally  take  half  the  total  load,  because  of  the 
greater  resistance  of  the  feeders  between  it  and  the  sections 
where  the  load  was,  but  by  raising  its  voltage  sufficiently 
above  that  of  station  i  its  load  could  be  made  equal  to  that 
on  station  i. 

Another  economical  advantage  will  be  spoken  of  in  con- 
nection with  the  West  End  system.  The  second  advantage, 
that  of  reliability  with  a  minimum  investment,  is  readily 
apparent  when  it  is  seen  that  reserve  apparatus  at  one  station 
is  available  to  help  the  other  station  or  stations  in  case 
of  breakdown.  Thus,  when  there  are  a  number  of  stations 
tied  together  there  need  be  but  one  reserve  unit  in  one 
of  the  stations,  whereas  if  they  were  operating  indepen- 
dently, each  station  would  have  to  have  its  reserve  unit 
to  say  nothing  of  the  fact  that  each  station  would  have 
to  be  provided  with  apparatus  to  take  care  of  a  greater 
maximum  load  because  it  could  not  receive  help  from  the 
other  stations.  It  is  a  well  known  and  understood  fact  that 
two  machines  running  in  multiple  can  take  care  of  more  cars 
on  a  road  than  the  same  two  machines  operating  indepen- 
dently. It  is  but  a  logical  carrying  out  of  this  that  two 
power  stations  in  multiple  can  pull  more  cars  than  the  same 
power  stations  operating  independently.  It  is  desirable 
though,  not  absolutely  necessary  to  have  direct  telephone 
communication  between  stations  when  such  an  arrangement 
is  to  be  practiced. 

One  of  the  first  questions  that  the  practical  station  oper- 
ator will  ask  about  such  a  plan  is  regarding  the  current  for 
which  the  circuit  breakers  are  set  on  the  feeders  that  are 
supplied  from  both  stations.  It  is  the  custom  on  the  Lynn 
&  Boston  road  to  set  the  circuit  breakers  on  sections  which 
are  common  to  both  stations  so  that  they  will  only  go  out 
on  a  very  heavy  current  a  little  less  that  the  current  required 
to  open  the  generator  circuit  breakers  of  the  entire  station. 
Of  course  this  means  that  it  will  require  a  very  heavy  short 
circuit  on  the  line  to  open  the  breakers,  but  that  is  but  a 
slight  objection  and  weighs  little  beside  the  advantages  of 
the  system. 

The  accompanving  map,  Figure  2,  shows  the  Lvnn  & 
Boston  system.  It  will  be  seen  by  reference  to  the  key  that 
quite  an  extensive  network  of  lines  is  connected  to  both  the 
Lynn  and  Chelsea  stations.  This  network  really  constitutes 
one  big  section  common  to  the  two  stations  and  is  made  by 
connecting  together  four  regular  sections.  Each  of  these 
four  sections  has  its  individual  feeders  and  the  connection 
between  sections  is  made  by  long  stretches  of  No.  o  trolley 
wire  over  single  track.  This  arrangement  makes  possible  a 
rather  peculiar  practice  which  is  resorted  to  in  order  to  keep 
cars  nnjviny  in  case  of   short   circuit  on  one   of   the  sections. 
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In  event  of  trouble  on  one  of  the  four  connected  sections  its 
feeder  switch  in  the  station  is  left  open  and  the  resistance  of 
the  trolley  wire  connecting  that  section  with  the  others  is 
such  that  it  is  possible  to  keep  in  the  circuit  breakers  on  the 
other  feeders  and  operate  the  other  sections.  This  compen- 
sates for  the  disadvantages  of  having  so  large  a  mileage  of 
troUev  wire  connected  together. 

Much  use  of  boosters  and  high  voltage  feeders  is  made 
on  this  svsteni.  One  part  of  the  network  fed  by  both  Chel- 
sea and  Lynn  stations  is  fed  by  a  booster  in  the  Chelsea  sta- 
tion as  indicated  on  the  map.  The  practicability  of  feeding 
part  of  a  network  by  booster  and  part  by  direct  550-volts, 
has  been  questioned,  but  it  is  working  with   perfect  success. 


two  posts  on  this  board.  One  of  the  field  connections  is 
connected  to  one  end  of  the  shunt.  The  other  is  attached 
to  a  clamp  that  can  be  fastened  at  any  point  desired  along 
the  german  silver  strip.  This  booster,  which  has  a  rated 
capacity  of  550  amperes  as  a  generator,  is  adjusted  to  give 
30  volts  for  everj-  100  amperes  passing  through  it,  or  165 
volts  when  its  rated  current  is  flowing  through  it.  How- 
ever, as  high  as  900  amperes  are  sometimes  temporarily 
passed  through  it,  giving  270  volts  rise — a  total  pressure  at 
the  power  house  on  the  booster  feeder  of  800  volts. 

As  previously  mentioned,  this  road  also  adopted  the  plan 
in  a  few  cases  of  running  some  feeders  at  a  higher  voltage 
than  others.     What  is  of  special  interest  regarding  this  plan 
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The  booster  feeder  is  4  miles  long  and  the  position  of  the 
road  which  it  feeds  reaches  a  point  9"_;  miles  from  the 
jjovver  house. 

The  booster  used  is  a  regular  in.  p.  300  kilowatt  railway 
generator  with  the  shunt  tield  dead  and  a  german  silver 
shunt  around  the  series  field.  It  was  found  that  this 
machine  when  run  as  a  booster  with  the  full  series  fields 
as  used  for  the  ordinary  railway  work  would  give  as  high 
as  400  volts,  with  the  total  rated  current  of  the  machine 
flowing  through  it,  and  consetiuently  it  was  necessary  to  put 
a  shunt  across  the  scries  fields  to  keep  the  voltage  down  to 
the  desired  amount.  The  high  voltage  produced  by  the  series 
field  when  working  alone  as  compared  with  the  comparatively 
small  rise  in  voltage  it  gives  when  run  as  a  compound  wind- 
ing when  the  shunt  field  coils  are  in  action,  is  accounted  for 
by  the  fact  that  the  current  in  the  series  coils  of  a  generator 
with  the  shunt  field  excited  act  on  field  magnets  that  are 
brought  nearly  up  to  saturation  already  by  the  shunt  coils  and 
consequently  their  effect  is  small.  The  german  silver  sliiinl 
around  the  series  coils  is  mounted  on  a  board  fastened  lo  the 
machine.     The  german  silver  conductor  is  stretched  between 


as  used  here  is  that  some  of  these  high  voltage  feeders  feed 
into  the  same  sections  that  are  fed  by  the  reguUir  550  volts 
at  points  nearer  the  station.  This  plan  has  given  no  trouble 
whatever  as  there  is  no  possibility  of  the  high  voltage 
machines  feeding  back  into  the  power  station  and  running 
the  lower  voltage  generators  as  motors  except  when  there 
is  no  load  on  the  line  —in  which  case  the  high  voltage  is  not 
needed. 

Some  of  the  schemes  used  for  connecting  up  boosters  and 
high  voltage  machines  to  the  switchl)oard  will  he  of  interest 
to  those  contemplating  similar  work.  It  is  a  simple  matter 
to  design  an  cTitirely  new  board  to  take  care  of  such  things 
compared  to  what  it  is  to  plan  desirable  ways  of  accomplish- 
ing the  same  results  temporarily  or  with  the  existing  switch- 
boards. Figure  3  shows  the  method  usee!  for  coMuecliiig  in 
any  machine  desired  as  a  booster  willidul  :il(i  ring  llu'  per- 
manent switchlinnrd  cuniu'ctiiins.  It  leaves  the  Ixinster  free 
to  be  used  as  iiii  ordinarv  gi-neralor  any  time  (U'sired.  Two 
feeder  panels  of  the  ordinary  type  are  shmvii,  iiirliiding 
single  pole  switch,  ammeter  and  circuit  breaker.  One  gen- 
erator panel  is  also  shown  with  a  three  [xile   switch   and    the 
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connections  of  the  generator  to  the  switch.  The  other  con- 
nections on  the  generator  panel  are  not  given  as  they  are  not 
used  vvlien  the  generator  is  riui  as  a  booster  and,  the  three 
pole  switch  being  open,  they  are  entirely  out  of  circuit.     The 
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generator  with  its  series  field  is  shown,  as  is  also  the  adjust- 
able german  silver  shunt  around  the  series  field.  To  con- 
nect the  machine  in  as  a  booster,  flexible  cables  are  used, 
which  have  terminals  on  their  ends  that  fit  in  between  the 
jaws  of  the  switches  on  the  board.  These  cables  are  indi- 
cated by  the  dotted  lines,  and  of  course  are  run  in  front  of 
the  board.  It  would  be  possible  of  course  to  run  these  con- 
nections back  of  the  board,  but  as  there  would  then  be  noth- 
ing to  indicate  that  such  connections  were  made  there  would 
be  more  liability  of  a  mismove  on  the  part  of  the  switch- 
board attendant  that  would  result  in  a  bad  short  circuit. 
With  the  present  arrangement  the  switches  can  not  be  closed 
to  make  the  ordinary  connections  without  removing  the 
booster  connections.  The  same  arrangement  can  be  made 
with  any  modern  type  of  switchboard  as  the  equalizer  con- 
nection is  left  open. 

The  board  at  the  Lynn  power  station  is  being  changed 
over  so  that  any  generator  can  be  rim  on  the  high  voltage 
bus  bar  at  650  volts  or  on  the  low  voltage  at  550  volts. 
The  board  is  of  the  early  panel  type  put  out  by  the  General 
Electric  Company,  having  the  equalizer  run  behind  the 
panels.  Figure  4a  shows  the  generator  connections  to  the 
switchboard    as   they  now  exist,  and    Figure   4b   shows   the 
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FIGURE   4A. 


FIGURE   4B. 


connections  after  the  change  is  made.  In  the  final  outcome 
what  was  formerly  the  equalizer  bus  on  the  switchboard  is 
changed  to  the  high  voltage  bus  and  the  ecpializer  is  not 
brought  to  the  switchboard  but  is  simply  run  along  the   row 


of  generators.  Of  course  with  the  new  arrangement  two 
equalizers  are  necessary,  one  for  high  voltage,  the  other  for 
low.  At  each  machine  a  double  throw  equalizer  switch  is 
provided  so  that  it  can  be  connected  to  either  equalizer  at 
pleasure.  The  negative  connections  of  the  machine  to  the 
switchboard  remains  the  same.  Instead  of  a  three  pole 
main  switch  three  single  pole  switches  are  put  in.  The 
equalizer  wire  to  the  generator  is  taken  out  and  what  was 
formerly  the  equalizer  terminal  from  the  generator  is  con- 
nected as  indicated  to  the  positive  terminal  so  that  there  are 
practically  two  positive  switches  on  the  board.  One  of  these 
however  is  for  use  when  the  generator  is  running  at  550 
volts,  the  other  for  650  volts.  The  equalizer  bus  on  the 
board  being  now  a  high  voltage  bus  the  middle  of  the  three 
single  pole  switches  on  each  panel  is  closed  to  connect  the 
generator  if  it  is  to  be  run  on  high  voltage,  and  the  right 
hand  switch  as  indicated  in  the  diagram  to  connect  it  for  low 
voltage. 

Voltmeter  plugs  are  being  put  in  all  the  feeder  panels  on 
this  road  for  the  purpose  of  quickly  testing  the  insulation 
resistance  of  each  feeder  before  shutting  down  at  night  and 
before  turning  on  current  in  the  morning.  There  are  two 
of  these  plugs  and  they  are  connected  in  as  shown  in  Figure 
5,  where  P  j  represents  one  plug  receptacle  and  P^  the  other. 
By  plugging  the  voltmeter  in  Pj  before  the  feeder  switch  is 
closed  and  when  current  is  on  the  other  sections  next  to  the 


section  under  consideration  the  insulation  resistance  of  the 
section  insulators  and  other  insulating  devices  between  it  and 
the  other  surrounding  sections  and  feeders  is  determined. 
By  plugging  the  voltmeter  in  at  Pg  when  the  feeder  switch 
is  open  and  the  positive  bus  alive  the  insulation  resistance 
between  the  feeder  and  trolley  section  and  ground  is  deter- 
mined. The  formula  for  calculating  insulation  resistance  in 
ohms  from  such  voltmeter  tests  can  be  found  on  page  4  of 
our  January,  1896,  issue. 

THE    LOWELL    &    SUBURBAN    RAILWAY, 

of  which  p.  F.  Sullivan  is  general  manager,  has  attracted 
national  interest  among  street  railway  men  and  electrical 
engineers  in  general,  because  of  its  rather  bold  move  in  put- 
ting in  a  three  phase  transmission  at  5,000  volts  to  trans- 
mit power  from  its  steam  driven  power  station  at  Lowell  to 
Nashua  for  running  the  road  in  and  near  the  latter  city.  The 
main  features  of  the  scheme  as  originally  carried  out  were  as 
follows  :  In  the  power  station  at  Lowell  were  placed  three 
generators,   which   were   similar  in  construction   to  a  rotary 
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converter.  At  one  eiul  thev  tja\  e  a  three  phase  37vvolt 
alternating  current,  and  at  tlic  other  liirect  current  at  500 
volts.  The  latter  uas  used  for  exciting  the  fields  and  for 
helping  the  station  when  needed.  These  generators  were 
rated  at  120  kilowatts  each.  The  alternating  current  was 
transformed  up  to  5,000  volts,  and  conducted  over  three  No. 
00  wires  to  a  sub-station  ten  miles  away,  where  it  was  trans- 
formed down  again  to  375  volts,  and  hv  rotary  converters 
changed  to  a  3C)0-volt  direct  current.  Five  miles  further  on 
was  another  sub-station  with  a  similar  equipment  of  static 
transformers  and  rotary  converters,  with  the  exception  that 
the  transformers  were  wound  for  a  slightly  different  ratio  of 
conversion  to  compensate  for  the  additional  line  drop  between 
it  and  the  other  sub-station,  for  both  sub-stations  were  fed  from 
the  same  mains.  Transformers  were  connected  delta  fashion 
between  the  three  mains,  and  six  are  ordinarily  used  (two 
groups  of  three  in  parallel),  but  twelve  can  be  switched  in 
if  desired. 

Since  the  alternating  plant  was  first  put  in  some  changes 
have  been  made,  and  practical  experience  has  taught  lessons 
that  theory  could  not  foresee,  although  considering  the  no\- 
elty  of  the  installation,  it  has  been  remarkably  successful  and 
free  from  trouble.  Owing  to  light  traffic  the  sub-station 
farthest  from  Lowell  is  not  now  being  used,  as  it  is  found 
cheaper  to  supply  the  territorv  all  from  one  sub-station  and 
do  away  with  the  labor  expense  of  the  other.  Should 
traffic  require  it,  the  abandoned  sub-station  would  be  again 
started.  But  the  most  important  change  made  is  in  the  gen- 
erating machinery.  After  much  trial  it  has  been  found 
impracticable  on  account  of  armature  reaction  or  allied  phe- 
nomena to  run  a  self-exciting  three  phase  generator,  because 
the  voltage  will  not  hold  up  under  heavy  load,  and  the 
machines  originally  installed,  which  gave  both  direct  and 
alternating  current,  arc  being  replaced  by  larger  separately 
excited  machines  which  give  nothing  but  three  phase  alter- 
nating current. 

Lightning  has  in  times  past  \\  rinight  considerable  havoc 
among  the  high  voltage  static  transformers,  but  that  difficulty 
has  now  been  conquered.  As  soon  as  one  tranformer  is 
burned  out  by  lightning,  it  short  circuits  all  the  others  in  the 
bank  and  they  arc  soon  ruined  also.  This  is  made  possible 
by  the  fact  that  there  are  no  fuses  whatever  in  the  high  press- 
ure side  of  the  circuit  and  the  low  pressure  side  is  very 
heavily  fused.  Fuses  on  the  high  pressure  side  are  not  con- 
sidered practicable.  The  lightning  difficulty  has  been  over- 
come by  a  very  thorough  system  of  ligh'tning  arresters. 
.'\rresters  are  placed  at  three  places  at  the  poyver  station, 
the  sub-station  and  about  midyvav  between.  They  are  not 
placed  oftener  because  an  effective  bank  of  lightning  arrest- 
ers for  a  high  voltage  circuit  of  this  kind  is  an  imposing 
array  of  apparatus  and  requires  a  building.  On  each  of  the 
three  wires  is  connected  a  combination  as  indicated  in  Fig- 
ure 6.  There  are  practically  two  sets  of  arresters.  One  set 
is  composed  of  two  General  Klectric  arresters  in  series  and 
the  other  set  of  three  non-arcing  Wurts  in  series.  A  choke 
coll  is  placed  between  the  arresters  and  transformers. 

As  stated  before  there  are  no  fuses  in  the  5,000-volt  cir- 
cuits, and  the  high  pressure  circuit  is  never  opened  when 
there  is  current  on  it  owing  to  the  enormous  arc  that  would 
take  place.  All  the  switch  jaws  and  terminals  on  the  high 
pressure  circuits  are  placetl  on  hard  rubber  jiillars  which  ele- 
vate them  from  the  surface  of  tlie  slate  switch  board.  All 
the  necessary  switching  is  done  on  the  low  pressure  side  of 
the   transformers,   but   even    there   the   circuit  is    not   opened 


with  the  load  on  except  when  absolutely  necessary,  because 
the  inductive  effects  are  liable  to  produce  a  bad  arc.  Ct>nse- 
quently  nearly  all  the  control  is  accomplished  in  the  field 
exciter  circuits.  Of  course  the  alternating  generators  arc  run 
in  parallel. 

While  the  change  of  generators  was  being  made  in  the 
power  station  recently  a  very  interesting  makeshift  was 
employed  to  run  the  lines  ordinarily   supplied   by   the   5,000- 
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FIGURE  7. 

\oll  transmission.  It  was  nothing  less  than  a  booster  to 
raise  the  direct  cm-rent  to  1,000  volts.  This  enormous 
"  boost "  in  voltage  was  made  necessary  by  the  fact  that  the 
feeding  had  to  be  done  over  the  transmission  line  which  was 
designed  for  5,000  volts.  Of  course  direct  feeding  run  at 
1,000  volts  would  have  been  impracticable  at  any  time 
except  yvhen  the  traffic  was  light.  The  booster  is  a  300- 
ampere  multipolar  General  Electric  railway  generator  with 
the  shunt  fields  cut  out  and  enough  added  to  the  series  field 
coils  so  that  it  will  give  500  volts  at  300  amperes.  The  insu- 
lation around  the  booster  and  its  switchboard,  of  course,  has 
to  be  very  good.  It  goes  without  saying  that  a  booster  to 
compensate  for  100  per  cent  drop  in  voltage  is  not  an  econ- 
omical apparatus,  but  to  tide  over  an  emergency  in  this  case 
it  proved  very  useful. 

The  three  wire  system  is  used  on  this  road  in  summer  to 
take  care  of  a  distant  jx)rtion  of  the  line  on  which  the 
pleasure  traffic  is  very  heavy.  The  section  so  fed  consists 
of  a  double  track  line  two  miles  long.  The  distance  from 
the  power  house  to  the  middle  of  the  three  wire  section  is 
li\c  miles.  The  line  is  sectioned  so  as  to  make  half  of  each 
track  positive  and  half  of  each  track  negative  as  indicated  in 
Figure  7.  The  line  work  for  the  three  wire  system  is  car- 
ried out  in  a  substantial  manner  and  a  strain  insulator  is  put 
in  the  middle  of  each  span  wire  as  in  Figure  8  to  help  insu- 
late against  the  1,000  volts  bclwecn  the  trolley  wires.  The 
usual  strain  insulators  at  the  ends  are  also  used. 

.'Vt  the  station  switchboard  connections  are  made  so  that 
one  generator  can  be  put  on  the  negative  side  of  the  three 
wire  service  if  desired  and  the  switches  arranged  so  that  the 
three  wire  system  can  be  started  up  or  discontinued  at  a 
moment's  notice.  It  is  not  used  during  the  winter.  The 
plan  used  in  connecting  a  generator  on  the  negative  side  of 
tin-  three  wire  system  is  to  disconnect  its  positive  from  the 
station  bus  bar  and  its   equalizer    from    the    station    ecpializer 


and  then  reverse  its  field  connections  with  a  special  switch 
provided  for  the  purpose.  Its  polarity  being  thereby 
reversed,  its  former  positive  pole,  which  becomes  negative  by 
reversing  the  fields  is  coimected  to  the  negative  feeder  on 
the  three  wire  system.  The  negative  side  of  the  generator 
becoming  positive  is  connected  to  the  negative  station  bus 
(which  is  the  neutral  of  the  three  wire  system)  by  simply 
closing  the  switch  on  the  generator  panel.   .Switches  for  mak- 


ing    these    eonneetions    arc    put    (in    a    special    panel.      This  CHICAGO   CITY   RAILWAY   IN   1896. 

special    panel    is    used    and    the    field    connections    reversed  

instead  of  employing  a  double   throw   main   switch   on   the  The  annual  meeting  of  the  Chicago  City  Railway  resulted 

re"-ular  "-enerator  panel,  because  the  special   panel   obviates  in  a   re-election  of  old  directors  and  officers,  and   furnishes 

the    use    of  two    bus    bars    near    together   with    1,000  volts  some  interesting  figures.      The  road  earned  from  passengers, 

between  them  and    nothing   but   proverbially    leaky    slate   to  $4,761,945;   from  mail  cars,  $1,139 ;   and  from  other  sources, 

keep  up  the  insulation.  chiefly  advertising  in   cars,  $45,781  ;   a  total   of   $4,808,866. 

The  operating  expenses  for  all  systems,  including  insurance 

THE    WEST    END    STHEET    HAH. WAV  ,                                     .,-                       o            /                                  .1 

and  taxes,  were,  $2,977,208,  or  62.52   per  cent  of  passenger 

of  iioslon,  also  has  adopted  the   practice  of   operating  all  of  earnings. 

its  power  stations   in   multiple.     This  plan  is  of  even  more  xhe  revenue  car-miles  run   aggregated   24,552,000,  a  net 

importance  on  an  immense  city  system  of  this  kind  than  on  increase  of  2,611,000  miles,  divided  as  follows  :     Cable,  13,- 

an  interurban.     That  some  idea  may  be  had  of  the  scale  on  908,190,  (decrease,  964,390)  ;  electric,  10,018,020,  (increase, 

which  this  scheme  is  operated  the  following  enumeration  of  4,491,260);  horse,    626,690,    (decrease,    915,870).      On    all 

the  power  stations  of  the  road  is  given  :  lines  95,238,915  revenue  passengers   were   carried;  46,435,- 

Central   Power    Station;  six    1,200-K-w,   two    1,500-K-w,  41 1,  on  cable  lines,  (48.76  per  cent);  on   horse  lines  2,874,- 

and  40  D-62  generators.  631,  (3.02  per  cent)  ;  and  on  electric,  45,928,873,  (48.22  per 

East    Cambridge    Power   Station;    seven    500-K-w    gen-  cent).     The  electric  lines  show  an  increase  of  over  17,000,- 

erators.  000,    while    the    cable    decreased    6,924,000,   and   the    horse 

Charlestown   Power    Station;    two    Soo-K-w    generators.  lines  decreased  4,043,985  passengers.     These  figures  are  for 

Dorchester   Power    Station;    two     i,ooo-K-w    generators.  cash  passengers,  and  do  not  include  the  extra  transfer  rides, 

Allston  Power  Station;  twelve  62-K-w  generators.  which  amount  probably  to  40  per  cent  more.     The  decrease 

East   Boston  Power   Station  ;  three  250-K-w     generators.  q,^  horse  and  cable  lines  is   due   to   the  substitution  of  elec- 

AU  these  power  stations  are  connected  together  through  tricity,  for  the  daily  receipts,  which  were  $13,010,  show  an 

the   medium  of  "jumped"   section   insulators.     All   stations  increase  of    $845    per    day  over   '95.     Operating   expenses 

are    in    direct   telephonic   communication    with    the    Central  were    $8,134,  ^"   increase    of    $442    per  day.       The   horse 

power  station  and  the  operation  of  all  the  stations  is  superin-  lines,  including  owl   cars,  show  a    net   loss    on    the  year  of 

tended  by  the   chief  at   the   Central  station.      This   plan  of  $18,510,  a  decrease    in   loss,  however,  over '95  of  $103,731. 

operating  is  of  great  importance  in  the  economy  of  the  West  Operating  expenses  in  cents,  per  car-mile,  were  : 

End  road.     In  the  first  place  it  makes  it  possible  to  work  the  iSgS.                1806. 

apparatus  in  all  the  power  stations  at  somewhere  near  a  full  Cable  lines 10.240  10.540 

and  economical  load.     Every  power  house  engineer  operat-  Horse  lines 30-55o  25-889 

ing  large  units   knows   that  there   are  often  times  when,  for  Electric  lines. ......................    14.776              13.467 

example,  it  is   necessary  to   run   two   machines  underloaded, 

because  there  is  just  a  little  too  much  for  one.     If,  however,  ^jj                                                           12.796              12.126 

the  plant   is   being   run    in    multiple  with  others,  it  can   give  ,            .           ,  ,                        .,            ,         . 

„           .         r  ■      1      1   ^    ^i        tu             1        ,  „  „  Present  trackage   is,   cable,   34.92   miles;  electric,   141.76 

away  a  small   portion  of  its   load   to  the  others  and  run  one  .,                      ,     <•     o          ■,         •      ,             ■ 

,  „        ,                 ■     ,  ,      1      -iiru        ^u                  1  „  miles;  horse,  7.S4  miles:  a   total  of   184   miles  single   track 

unit  on  a  full  and  economical  load.     Where  there  are  a  large  '                                  .                        , 

„     ^        .^  .          .       ,         n      (      tu  measure.      1  he  passenger  equipment  numbers    1,735  cars — 

number  of  stations,  as  at  Boston,  it  IS  a  simple  matter  for  the  ,        .,            ^,                        ,            ,            , 

,.   ,            ,                   ,       ,      .    .           1        x^u               •           f          I,  grip,  motor  and  trailers.      1  he  company  has  only  231  horses, 

chief    at    the    central    plant    to   order    the   running   of   such  »    I"'                                                            ,•'.-'"' 

.,,,..,,     ^,      ,     J               ,                   i\       i  of  which  1^6  are  on  teaming  work,  as   against   some   3,000 

machines  as  will  distribute  the  load  properly  among  the  sta-  u     A      t                                        &             '           &                         o> 

tions  and    at   the  same   time   keep  what  machines  there  are  ^^    ^    ew  years  ago.           ^    ,      ^  „                  ,,    ,  .   . 

,    ,  r  ,,         T^i        .         1     ■       ^1      1  »i            »    (  tu    „-„v,f  During  the  year  13,477  of  the  Falk  cast- welded  joints  were 

loaded  fuUv.     Then  too,  during  the  latter  part  of  the  night.  ,.,     ,      ,        (                        ,       ,       j: 

,    ,    '        ,            ,              X    ■      ..I,          i.     1    i.  *•           n   V  laid,  on  which  the  breakage  was  only  ^V  of  one  per  cent, 

the  whole  road   can  be  run  from  the  central  station.     C  f .  '                                        "          ,     .  /   l"           ^    ^ 

„  ,                              ,       ■      i  o            3          1    ^\        t  i          t.  ^„  After   paying    12   per   cent   dividends   on    $10,750,000  of 

Baker,  master  mechanic  of  the  road,  made  the  statement  to  f  j     s,          f                                „.    ^                .\        , 

,                 .,       ^  r       ..u-      1         c            ■         t  t-    ,,  stock,    and  a\4    per  cent    interest   on    $4,619,^00  of  bonds, 

the  writer  that  were  It  not  for  this  plan  of   running  stations  )             t/2    i'                                           ^-ti     j'O                        > 

111                                ij  u      ur      I   t„  u. -1,1  „„„ti,„r  there  was  a  surplus  of  $152,425.     Altogether  the   showing, 

m  multiple,  the  company  would  be  obliged  to  build  another  r              s-   j   it  j                &                 ,.     ,  , 

,      ,,  .  '             iu       r          tu        1         ,„^   1,.  both  in  the  aggregate  and  in  detail,  is  a  very  creditable  one. 

power   station.      In    this   case   therefore,  the   plan   not   only  S5     t,                                 1                 j 

means   economy  in   operating,  but   a  great  saving  in  invest-  '  ~ ' 

ment,  due   to  the   fact   that  the   surplus  power  house  invest-  THIS   BREAD  WAS  WATERLOGGED. 

ment  at  one  point  can  help   at   points  where  there  is  a  tem-  

porary  shortage  of  power  instead  of  confining  its  operation  Undoubtedly    more    of    human    nature,  the    real  genuine 

rigidly  to  its  own  immediate  territorv.  article,  can  be  found   and   studied  on   a   street  car  than  any- 

._. where    in    the     world.      Judge    B.    is  one  of    the  presiding 

Ti             1            oiuAr-        u                t  A ,o^;„.,  f^..  judges  in  an  Ohio  city,  and  also  a  stockholder  in  the  street 

Johannesburg,  South  Africa,  has  granted  a  concession  tor  1     t<                               j  1 

1  ^      1     ..  •        -1                  t             ii,  u_„   „u  „  t„  „„,„.i„„o  railway  there.      His  good  wife  makes  frequent  pilgrimages 

a  complete  electric  railway  system  with  branches  to  populous  -                           "                                                       V> 

,      ,  .      to  a  charitable  institution,  sroingf  in  the  street  cars.    Recently 

suburbs.  .                                     '  o       o                      1        ,.                 ,      ' 

returning    from    her    errand   of    mercy,   she  discovered    on 

Workmen's  cars,  with   2   cents  fare  for  4   miles   ride,  have  boarding  the  car  that   in   her  generosity  she  had  not  left  so 

been  running  over  the  Kingswood  line  of  the  Bristol  Tram-  much  as  one  stray  nickel.      So  she  inquired  of  the  gentleman 

way  Company.     Where   two  cars  sufficed   at  the  beginning,  sitting   next   to   ber,  if  he    knew  the   judge.     Of  course  he 

seven  are  now  in  use.     Electricity,  with  its  low   operating  did,  for  everybody  knows   the   judge ;  so  she  said  she  was 

expense,  has  made    it  possible    to  place   a  ride    within    the  judge's  wife,  temporarily  without  funds,  and  borrowed  the 

means  of  a  great  many  men  who  formerly  walked.  needful  nickel.     She   took   his   address,   and   the   following 


^filiijdv^aJil^ 
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day  the  jiulge  called  on  him,  expressed  his  thanks  and 
returned  the  loan.  A  few  days  later  the  party  called  at  the 
judge's  office,  and  said  he  was  down  without  funds  and 
asked  the  loan  of  a  dollar.  But  the  dollar  never  came  back. 
Moral :  Ladies  when  riding  in  a  street  car,  and  finding 
themselves  without  funds,  should  allow  some  gallant  to  pay, 
but  don't  take  his  address. 


A  VISIT  FROM  A  FRENCH  STREET  RAIL- 
WAY ENGINEER. 


Charles  Le  IJlanc,  chief  engineer  of  the  Compagnie  (jen- 
erale  de  Traction  &  d'  Elcctricite  of  Paris,  spent  a  day  in 
Chicago  recently  in  search  of  street  railway  ideas.  Mr.  Le 
Blanc,  in  spite  of  his  name  and  prominence  in  French  com- 
panies, is  of  American  extraction.  After  completing  his 
education  at  Washington,  D.  C,  he  was  placed  in  charge  of 
the  electric  plant  on  the  cruiser  Atlanta.  Resigning  this 
position  he  took  up  street  railway  work  with  the  Sprague 
Company  and  installed  the  first  electric  road  in  Boston. 
Later  he  was  employed  by  the  Edison  and  General  Electric 
companies,  becoming  chief  engineer  for  the  latter  in  Pitts- 
burg. In  May  of  1893,  his  labors  in  foreign  fields  com- 
menced and  the  French  companies  received  the  benefit  of 
his  varied  experience  in  operating  electric  roads  in  Boston, 
St.  Paul,  Minneapolis,  Portland  and  other  American  cities. 
He  is  now  chief  engineer  of  the  largest  electric  construction 
company  in  France,  and  consulting  engineer  for  several 
others. 

At  the  present  time,  street  railway  work  is  receiving  a 
great  impetus  in  France,  in  fact,  all  over  Europe,  for  the 
people  are  becoming  awakened  to  the  blessings  of  rapid 
transit.  The  Compagnie  Generale  de  Traction  cN:  d'  I'21ec- 
tricite  alone  has  31  franchises  granted  in  as  many  cities  in 
France,  with  a  numlier  of  others  pending. 

It  is  the  policy  of  this  company  to  build  and  ecpup  the 
railways  and  cither  guarantee  the  operating  expenses  or  run 
the  roads  for  the  profit  derived  from  them.  American 
methods  have  been  carefully  studied  and  every  detail  of 
power  house  and  railway  economy  worked  out.  The  guar- 
antee is  5  cents  per  car-kilometer  and  some  of  the  roads  have 
gone  as  low  as  3.6  cents.  Condensers  are  used  in  all 
cases,  cooling  tanks  catching  the  water,  sprayed  by  centri- 
fugal pumps  and  used  over  and  over  again  in  the  boilers. 
In  a  900-ii-p  station  in  Paris  only  5  to  6  cubic  meters,  or 
about  500  gallons  of  water  are  consumed  per  day.  Coal 
costs  $4.50  a  ton  and  every  device  is  used  to  make  its  con- 
sumption economical. 

Many  regulations  and  restrictions  are  placed  upon  the 
street  railway  companies  by  the  government  authorities. 
The  trolley  poles  and  street  construction  are  made  ornamen- 
tal, the  speed  of  the  cars  are  regulated  to  15  kilometers  per 
hour  in  the  city,  and  such  precautions  are  taken  in  running, 
that  very  seldom  an  accident  occurs.  A  car  run  averages 
about  175  kilometers  per  day. 

Compressed  air  is  recognized  as  a  failure  in  Paris,  the  cars 
being  too  cumbersome  and  the  machinery  requiring  constant 
attention  and  repairs.  The  operating  expense  is  about  17 
cents  per  kilometer  and  that  leaves  little  profit  for  the  com- 
panies. Electricity  is  coming  into  favor  for  rapid  transit. 
One  line  of  surface  contact,  seven  miles  in  length,  runs 
lictwcen  the  Place  de  la  Republique  and  Romainville,  and 
has  given  satisfaction. 


Another  company  has  been  authorized  to  construct  a 
trolley  road  for  trial.  THe  tendency  at  the  present  time  is 
to  adopt  the  mixed  system,  using  the  trolley  in  the  suburbs 
and  the  accumulators  in  the  densely  settled  portion  of  the 
city.  Hamburg,  Dresden  and  one  or  two  other  cities  in 
Germany  have  adopted  this  system.  When  the  car  is  run- 
ning, lightly  loaded,  in  the  outskirts  of  the  city,  the  accumu- 
lators arc  being  charged  and  are  ready  for  operating  the 
motors  when  the  end  of  the  trolley  line  is  reached.  Feeders 
to  the  line  are  unnecessary,  for  if  the  voltage  drops  or  power 
is  inadequate  for  a  steep  grade,  the  storage  batteries  are 
automatically  thrown  into  the  circuit  and  help  drive  the 
motors.  The  accumulators  on  one  car  weigh  about*  2,000 
pounds  and  run  the  car  for  14  miles  without  difficulty. 

The  problem  that  brought  Mr.  Le  Blanc  on  his  Hying 
trip  to  America,  was  the  rule  in  some  of  the  French  cities 
that  there  should  not  be  a  drop  from  the  end  of  the  track  to 
the  station  of  over  5  volts.  Believing  that  this  requirement 
could  be  met  by  the  three  wire  direct  current  system  he  has 
been  to  St.  Louis  to  study  operation  there,  and  is  going  to 
Bangor,  Me.,  in  search  of  further  facts.  During  his  journey 
he  left  an  order  for  40  tons  of  trolley  wire,  part  of  which  is 
to  be  used  in  the  Brussels  street  railway,  running  to  the 
Exposition.  There  will  be  8  miles  of  double  track  upon 
which  40  cars  will  operate. 

The  Thomson-Houston  Company  has  furnished  the  elec- 
trical machinery  for  fourteen  roads,  including  those  at  Havre 
and  Rouen.  American  machinery  is  receiving  just  recogni- 
tion and  favor,  especially  the  streetcar  motors,  which  are  not 
equalled  by  those  of   any  European  make. 

Mr.  Le  Blanc,  after  a  visit  to  Boston,  sailed  from  New 
Vork,  February  6  for  Paris  and  Brussels.  Thence  he  will 
go  to  Alexandria,  Egypt,  to  attend  to  street  railway  interests. 


RELATION  OF  TEMPERATURE  TO  POWER. 


C.  S.  Sergeant,  general  manager  of  the  West  End  system 
of  Boston,  has  to  show  some  very  interesting  records  on  the 
relation  of  power  output  to  the  temperature  of  the  weather. 
It  is  found  that  there  is  a  direct  relation  between  power  and 
temperature,  and  that  it  takes  more  power  to  run  a  given 
number  of  cars  in  proportion  to  the  coldness  of  the  weather. 
This  is  not  due  to  passenger  travel,  because  travel  is  less  on 
a  cold  day.  The  cause  of  this  increase  of  power  is  proba- 
bly to  be  explained  b)'  the  presence  of  frozen  mud  on  the 
track  (which  fact  makes  itself  very  evident  to  the  ear)  ;  by 
the  decreased  conductivity  of  the  earth,  and  by  the  stiffness 
of  the  grease  in  all  journal  boxes.  The  electrical  economy 
(if  tlic  generators,  motors  and  feeders  is,  of  course,  higher 
in  cold  weather  than  in  warm,  and  that  the  lower  mechan- 
ical efficiency  more  than  overcomes  this  in  cold  weather 
goes  to  show  that  there  must  lie  a  decided  drop  in  mechan- 
ical efficiency  in  cold  weather.  Mr.  Sergeant  thinks  that 
enough  allowance  has  not  usually  been  made  in  the  past 
for  the  increased  power  that  cold  weather  re([uires.  His 
conclusions  are  based  on  careful  daily  records  of  several 
inoMllis  <luration. 


Tlie  officials  of  the  .St.  Helens,  Eng.,  tramways  arc  con- 
lirnpluting  asking  the  corporation  to  supply  them  electrical 
|>ovver  on  the  basis  of  6  cents  per  kilowatt  hour.  As  now 
operated  by  steam  engines  the  operating  expenses  of  the 
tramways  are  77.4  per  cent  of   the  gross  receipts. 
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THE  INVENTORY  METHOD  OF  KEEPING 
MILEAGE  OF  REPAIR  PARTS. 


It  is  now  admitted  by  all  pro<;rcssivc  (.■k-Ltric  railway  men 
that  it  is  desirable  to  keep  a  record  of  the  mileage  made  by 
the  various  parts  of  the  ear  equipment,  for  otherwise  there 
is  no  method  of  tellinj;  what  siipjjiies,  materials  and  methods 


trolley  wheels.  To  this  is  added  the  number  received  from 
the  main  store  room  durinu;  the  month.  Then  by  deducting 
the  amount  on  hand  at  the  end  of  the  month  the  number  of 
trolley  wheels  used  is  obtained.  The  mileage  run  bv  cars 
from  that  house,  divided  by  the  wheels  used,  gives  the  aver- 
age mileage  per  wheel.  The  same  method  is  followed  on 
all    the  other   parts.     (_)f  course  this  scheme   of  arriving   at 
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give  the  best  results.  However  there  are  not  a  few  that 
hesitate  at  the  clerical  expense  invoh  ed  in  keeping  track  of 
many  small  parts.  Maurice  Hoopes,  electrical  engineer  of 
the  Lynn  &  Boston  Railroad,  makes  use  of  what  might  he 
called  a  wholesale  inventory  system  of  keeping  mileage 
records  of  parts  that  come  under  his  jurisdiction,  which 
takes  very  little  clerical  work. 


results  by  totals  rather  than  by  individual  cars  and  parts 
does  not  make  it  possible  to  determine  accurately  the  mileage 
of  a  few  sample  supply  parts  when  they  are  put  in  with  the 
general  run  of  supplies,  but  it  does  give  very  quickly  and 
accurately  the  performance  of  the  usual  run  of  supplies.  It  is 
the  rule  of  the  road  to  put  all  equipments  of  one  class  at  the 
same  car  barn  as  much  as  possible,  and  supplies  are  bunched 
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Stated  in  brief  the  plan  is  to  keep,  by  inventory,  a  record 
of  the  parts  used  by  each  car  house  during  the  month,  and 
from  conductors'  reports  figure  the  total  number  of  car  miles 
run  out  of  that  car  house  during  the  month.  After  a  few- 
months  of  this  kind  of  records  it  becomes  an  easy  matter  to 
determine  how  many  car-miles  are  run  for  each  part  used. 

For  example,  at  the  first  of  the  month  the  inventory 
shows  that  a  car  house  has   on   hand   a   certain    number  of 


accordingly,  so  that  the  report  from  one  car  house  usually 
represents  the  performance  of  one  kind  of  supplies.  The 
blanks  used  by  the  car  house  foremen  in  making  their 
monthly  inventory  reports  are  shown  herewith. 

By  this  method  all  the  mileage  records  and  costs  per  car 
mile  for  supplies  can  be  kept  by  one  clerk  in  the  the  elec- 
trical engineer's  ottice,  who  also  attends  to  many  other 
duties. 
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THE  AKRON,  BEDFORD  &  CLEVELAND. 


Through  the  courtesy  of  Wm.  Christy,  general  manager, 
anil  Frank  J.  J.  Sloat,  superintendent,  we  are  enabled  to  pre- 
sent some  views  from  photographs  taken  along  the  line  of 
the  Akron,  Bedford  &  Cleveland  Railroad,  the  road  that  has 
a  40-mile  an  hour  record.  This  road  was  built  in  the  sum- 
mer of  1895,  and  opened  for  traffic  on  .September  I  of  that 
year.  The  main  line  is  27  miles  long,  extending  from  New- 
burg  Station  to  Cuyahoga  Falls,  passing  through  Bedford 
and  Xorthfield.  From  N'ewburg  Station  the  cars  are  run 
over  the  lines  of  the  Cleveland  Electric  Railway  to  the  pub- 
lie  siiuare  in  Cleveland,  a  distance  of  6  miles.  From  Cu\  - 
ahoga  Falls  the  southern  terminus  of  the  A.,  B.  iS:  C.,  the 
tracks  of  the  Akron  Street  Railway  are  used  to  connect  with 
Akron,  tile  county  seat  of   Summit   Count\,  ^i_,    miles  awa\. 


There  are  two  power  houses,  one  located  at  Cuyahoga 
Falls  and  the  other  at  Bedford,  18  miles  distant.  At  Cuya- 
hoga Falls  are  installed  four  35o-horsc-po\\  er  Stirling 
boilers,  supplying  steam  at  120  pounds  pressure,  to  two  28 
by  42-inch  simple  non-condensing  AUis-Corliss  engines. 
The  boiler  plant  is  ec|uipped  with  Rose  shaking  grates 
and  a  Berryman  feed- water  heater.  The  stack  is  of  steel 
plate,  self-supporting  and  120  feet  high  abo\  e  llie  grates. 
The  engines  run  at  82  revolutions  per  minute  and  are 
belted  to  Tesla-Schmid,  double-end  type,  d.  c,  a.  c,  250-kilo- 
watt  generators,  liuilt  by  the  Westinghouse  Companv. 
•Vt  present  the  current  is  taken  from  the  commutators, 
but  it  is  intended  at  some  future  time  to  centralize  the 
power  plant  at  the  Cuyahoga  Falls  station  and  use  alter- 
nating current  with  a  transformer  station  at  Bedford.  The 
engine   flv-wheels    are     17    feet    in    diameter   and    weisrh   20 


SCENES    ON   THE    AKHON,    BEDFOKI)    A    CLEVELAND 


The  main  line  is  laid  with  6o-p(nnul  T-rails  on  white  oak 
ties  spaced  20  inches  between  centers  and  ballasted  with 
gravel.  It  is  difficult  to  detect  low  joints  when  riding  over 
the  road.  The  line  is  single  track  with  switches  about  four 
miles  apart.  The  trolley  wire  is  of  Xo.  0000  hard  <lrawTi 
copper,  suspended  from  iron  pipe  brackets.  There  are  three 
feeders,  two  of  300,000  circular  mils,  and  one  of  200,000  cir- 
cular mils,  whose  aggregate  length  is  nearly  26  miles.  Tin- 
track  is  bonded  with  the  Benedict  &  Burnham  bond,  one 
to  each  joint,  with  3fX),cxJO  circular  mil  cables  at  switches 
etc.,  two  such  cables  being  used  at  all   broken   connections. 

The  route  is  through  a  rolling  country  and  it  was  neces- 
sary to  do  considerable  cutting  and  filling  to  bring  the  grades 
down  to  something  within  reason.  On  the  main  line  the 
maximum  grade  is  6^  per  cent,  but  on  the  line  of  the  Akron 
connection  there  is  one  grade  of  13  per  cent,  i,fXX)  feet  long, 
and  another  of  8  per  cent  on  a  shar])  curve.  The  outer  rail 
is  elevated  at  all  curves  ^and  a  guard  rail  laiil  so  that  the 
curves  mav  he  safelv  taken  at  a  30  mile  speed. 


jh. 


"he    beU>   ;mv   cl..ubk-.  sb.irl     lap,    iiud     32 


36  feet.  The  plant  at  Bedford  differs  from  this  our  only 
in  having  three  instead  of  four  2i^o-horsc-po\vcr  boilers. 
During  the  year  that  these  stations  h:i\e  beeu  in  oprra- 
lioii  not  the  slightest  trouble  has  hc-en  experieiuvd  with 
llie  rn.'i(hiuer\ ,  which  is  an  en\  iabic  record  for  an\  pouer 
plant. 

The  companv  owns  twentv-one  cars,  all  of  its  standard 
tv|)e,  41  feel  over  all,  seating  42  people,  mounted  on  two 
trucks,  and  e(|uipped  with  two  Westinghouse  38-A  50-horse- 
power  motors  with  (i.  1%.  special  controller.  The  cars  are 
from  the  Jackson  &  Sliarp  C'oinpanv,  .niil  on  Jackson  cV 
.Sharp  and  Dorner  A:  Diilton  InuUs.  I'lir  c.ns  arc  designed 
to  run  in  one  direction  onl\  and  the  front  platform  is  pro- 
tected by  a  |)enn;nKnt  vcstilpnlr.  Willi  a  view  lo  securing 
greater  adhesion  when  the  car  is  heavily  loaded  and  also  of 
providing  a  ])ilol  Irnck  for  llic  car,  liolh  motors  are  monntcd 
on  the  rear  truck.      l'"or  turning  the  cars  'S's  are  provideil  at 
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Ncwliurg,  Bedford,  Cuyahoga  Falls  and  Akron  ;  at  Cleve- 
land the  car  runs  aroinid  a  loop. 

All  cars  are  equipped  with  air  brakes,  eleven  having  the 
Standard  Air  Brake  Company's  geared  compressor ;  and 
ten  the  Hunt  eccentric  compressor. 

At  the  present  season  only  eight  cars  are  kept  on  the  road, 
the  schedule  time  from  Newhurg  to  Cuyahoga  Falls,  26 
miles,  being  70  minutes,  or  from  Cleveland  to  Akron,  371^ 
miles,  2  hours  and  15  minutes.  The  last  trip  at  night  is 
scheduled  for  i  hour  and  50  minutes.  Along  the  line  stations 
are  built  at  all  cross-roads,  which  afford  shelter  to  patrons  in 
bad  weather.  At  each  switch  is  a  telephone  box,  so  that  the 
conductor  can  readily  communicate  with  the  train  dispatcher 
who  has  his  office  at  Cuyahoga  Falls.  When  trains  are 
running  regularly  the  conductor  only  calls  up  the  dispatcher's 
office  when  at  the  half-way  point,  but  in  case  of  delay  he 
must  do  so  at  every  switch,  and  thus  keep  the  dispatcher 
informed  as  to  his  location.  Trains  carry  signal"  flags  by  da\- 
and  lamps  by  night. 

At  Cuyahoga  Falls  are  located  the  shops  of  the  company. 


ELECTRIC  HEATER  CONTROL  AT  SOUTH 
CHICAGO. 


B.  J.  Jones,  superintendent  of  the  South  Chicago  City 
Railway,  has  adopted  the  plan  of  having  the  inspectors  that 
travel  on  the  road  regulate  the  electric  heaters  on  the  various 
cars.  That  is,  the  controlling  switch  which  changes  the  con- 
nections of  the  heaters  so  as  to  give  varying  degrees  of  heat 
is  locked  Up  so  as  to  be  accessible  only  to  the  inspectors. 

There  are  two  reasons  for  this  practice.  One  is  that  the 
conductors  are  liable  to  be  poor  judges  of  what  is  the  right 
temperature  for  a  car,  or  often  careless  about  seeing  that  the 
right  temperature  is  maintained.  The  other  reason  is,  that 
in  turning  the  ordinary  heater  controller  switch  a  conductor 
with  little  knowledge  of  electricity  or  the  knack  of  breaking 
arcs,  is  liable  to  turn  the  switch  so  as  to  draw  an  arc  that  will 
ruin  it.  Consequently  the  control  of  these  switches  is  put 
entirely  in  the  hands  of  the  inspectors.  Tlicre  is,  however, 
a  main  switch  in  the  heater  circuit  whereby  the  conductors 
can  shut  off  the  heaters  entirely.      A  switch  suitable  for  the 
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where  all  repairs  are  made,  and  in  addition  the  wheel  work 
of  the  Cleveland  Electric  Railway.  The  company  has  just 
completed  a  large  double-truck  snow  plow  equipped  with 
four  50-horse-power  motors,  which  will  serve  as  a  switch 
engine  for  transferring  coal,  etc.  In  summer  this  plow  will 
be  used  as  a  locomotive  to  transfer  excursion  trains  on  the 
Cleveland,  Akron  &  Columbus  Railroad  to  Silver  Lake,  one 
of  the  most  noted  resorts  in  northern  Ohio,  a  distance  of  i/^- 
niile  via  the  Akron,  Bedford  &  Cleveland. 


The  Imperial  Tramway's  Company,  of  Stockton,  Eng., 
has  applied  to  the  Board  of  Trade  for  Parliamentary  sanc- 
tion to  build  a  trolley  road.  It  is  proposed  to  make  the 
gauge  3  feet,  6  inches,  in  order  to  offer  as  little  obstruction 
as  possible  in  narrow  streets.  The  council  considered  the 
petition  and  imposed  some  conditions  upon  the  granting  of 
a  franchise.  The  trolley  poles  are  to  be  constructed  so  that 
they  can  be  used  for  lighting  purposes ;  the  streets  are  to  be 
paved  at  the  expense  of  the  company  ;  when  the  franchise 
expires  the  corporation  will  have  the  option  of  buying  the 
system. 


purpose  of  breaking  12  amperes  at  500  volts  must  be  of  dif- 
ferent construction  from  the  ordinary  run  of  switches,  but 
one  has  been  found  that  answers  the  requirements. 


CABLE  CARS  FOR  EDINBURGH. 


Work  was  commenced  last  September  and  has  been  pro- 
gressing through  the  winter  months,  changing  most  of  the 
horse  tramways  in  Edinburgh  to  the  cable  system.  Ulti- 
mately 37  miles  of  cable  track  will  be  constructed  which  will 
give  the  city  a  modern  and  complete  system  of  street  rail- 
ways. This  alteration  is  being  made  so  that  it  does  not 
interfere  with  the  daily  traffic.  Sections  of  about  300  yards 
of  track  and  conduit  are  laid  at  a  time  and  the  horse  cars  con- 
tinue operations.  From  the  suburbs,  Gorgie,  Newington, 
Morningside  and  Murrayfield,  progress  is  being  made  to  the 
center  of  the  city.  It  is  expected  that  the  work  will  be  com- 
pleted by  the  latter  part  of  this  year. 


Electricity  is  proposed  as  a  substitute  for  steam  on  the  rail- 
ways connecting  Turin  with  Gassino  and  Moncalieri,  Italy. 
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OPERATING   EXPENSES  OF  CONNECTICUT 
ROADS  IN  1896. 


The  Railroad  C'oniinissioners  of  Connecticut  ha\  c  made 
their  annual  report  of  the  earnings  and  expenses  of  all  street 
railways  in  the  state,  for  the  fiscal  year  ending  Septeniher 
30,  1896. 

The  past  vear  has  been  a  ver\  quiet  one  \\  ilh  ihc  Con- 
necticut railways  and  few  additions  liave  been  made  either 
to  track  mileage  or  etiuipnient.  With  one  exception  all  the 
roads  paid  operating  expenses.  Twenty-seven  companies 
reported,  two  more  than  the  previous  year.  The  entire 
cost  of  the  351.92  miles  of  tracks  has  been  $16,538,223  antl 
of  the  ec|uipmcnt,  $2,047,037.  The  gross  earnings,  for  last 
year,  amounted  to  $2,589,619,  being  $.2056  per  car-mile 
and  the  operating  expenses  $1,704,725  or  $.1353  per  ear- 
mile.  An  average  dividend  of  3.7  per  cent  was  earned. 
From  the  tables,  it  appears  that  the  large  roads  have  not  a 
great  advantage  over  the  small  ones  in  expenses  and  earn- 
ings per  car-mile.  The  greatest  earning  was  reported  from 
a  road  4.7  miles  in  length,  while  the  Bridgeport  Company 
has  the  smallest  expense  account  per  car-mile.  The  follow- 
ing tables  indicate  the  itemized  operating  expense  account  in 
dollars  per  car-mile.  In  all  cases  figures  given  below  referring 
to  miles  of   track  are  for  the  numlierof  miles  of  single  track. 

lilUI)(;liI'OUT     KAILWAV     C(JM  I' A  N  ^  . 

Length  of  railway,  measured  as  single  track  is  4S.6  miles 
with  1.2  miles  of  sidings  and  switches.  The  company  owns 
45  closed,  71  open  cars,  7  snow  plows,  2  sweepers  and  1 
sprinkler;  employs  200  men  and  carried  6,383,503  passengers 
with  a  car  mileage  of  1,721,147.     The  expense  items  were: 

Repairs  of  roadbed  and  track 0005 

Repairs,  buildings 0004 

Repairs,  electric  line  construction 0002 

Removal  of  snow  and   ice 0006 

Repairs  of  cars. 0063 

Harness,  hay,  etc 0010 

Electric  motive  power cm 

Wages  for  transportation 0535 

Damages,  gratuities  to  persons,  etc ooiq 

Insurance,  accident  and  fire 0113 

Salaries 0049 

General  expense  account oo6g 

Total  expenses  per  car-mile 0986 

Gross  earnings  per  car-mile 1S66 

CKNTHAI.     IIAII.WAV     AND     KI.KCTU  IC    COMl'ANV     OF     NKW 
n  JUT  A  IN. 

This  company  owns  \z  closed  cars,  jo  open  ones  and  3 
snow  plows ;  employs  65  persons  and  has  13.65  miles  of 
track.  During  the  past  year  2,600,458  passengers  were 
carried  and  401,284  miles  run. 

Repairs  of  road  bed  and   track ooHi 

Repairs  of  buildings 0004 

Repairs  of  electric  line  construction 0035 

Removal  of  snow  and  ice 0010 

Repairs  of  cars 0091 

Repairs  of  electric  car  equipment 0032 

Expense  of  horses 0006 

Electric  motive   power 0300 

Wages 0575 

I  )amagcs,  losses,  etc 0007 

Insurance ocx/; 

Salaries 0073 

Legal  expenses 0063 

Other  operating  expenses 0127 

Total  expense  per  car-mile 1503 

Earnings  per  car-mile 2130 


DANIUIUV    &    BETIIKI,    STREET    RAII.WAV    COMPANY. 

The  equipment  consists  of  1 1  closed  cars,  2  open  cars,  2 
snow  plows  and  I  sprinkler;  11.15  miles  track;  1,661,703 
passengers  were  carried  ;  350,635  car-miles  run.  There  are 
4^5  persons  regularly  employed. 

Repairs  of  roadbed  and  track 0035 

Repairs  of   electric  line  construction 0009 

Removal  of  snow  and  ice 0004 

Repair  of  cars 0050 

Repairs  of  car  equipment 0037 

Blacksniithing 0025 

Headlights  and  fires 0023 

Electric  motive  power 0297 

Wages 0479 

Insurance 0066 

Salaries oioS 

Legal  expenses,  etc 0054 

Total  expenses  per  car-mile 1 187 

Gross  earnings  per  car-mile i860 

■niE   DEHBV    STUEET    RAII.W.W    COMl'ANV. 

The  rolling  stock  includes  10  closed  and  15  open  ears,  3 
freight,  1  sprinkling  car  and  1  snow  plow.  Tliere  were 
collected  1,049,044  fares,  and  267,229  car-miles  run  ;  30  per 
sons  employed.     There  are  6.29  miles  track. 

Repairs  of  road  bed  and  track 0017 

Repairs  of  buildings  and  fixtures 0025 

Repairs  of  electrical  line  construction 0016 

Removal  of  ice  and  snow 0002 

Repair  of  cars 0128 

Repair  of  car  equipment 0065 

Electric  motive  power 0132 

Wages 0569 

Damages,  etc 0028 

Insurance 001 1 

Salaries 0201 

Transportation  expenses "O93 

Park  expenses 0316 

Total  expenses  per  car-mile 160^ 

Earnings  per  car-mile 2091 

lAlU    11A\EN    .V    WESTX'Il.l.E    I!  A  1  I.  li  OA  I )   COMI'ANA. 

This  company  operates  53  closed  and  ^(>  open  cars,  2 
snow  plows  and  i  sweeper  on  20.56  miles  of  track  ;  employs 
186  men,  carried  5,538,585  passengers,  with  a  car  mileage  of 
1 ,308,660. 

Repairs  of  roadbed  and  track 0258 

Repairs  of  buildings  and  fixtures 001 1 

Repairs  of  electric  line  construction 0033 

Removal  of  snow  and  ice 0009 

Repairs  of  cars 0090 

Repairs  of  car  e(|uipment 0041 

Care  of  horses 0003 

Electric  motive  power 0126 

Wages 0587 

Damages 0009 

Insurance 0009 

Salaries 0157 

Sundries 0235 

Total  expenses  per  car  mile 1568 

Earnings  per  car-mile 2148 

II AUIIOHI)  SIREET   RAII.WAV    COMl'ANW 


)en,  78   closed   cars,  iS   s\vee|) 

n  6). 71   miles  of   track;  em|)l( 

passengers,  with  2,81  1,072  c 


This  (diM|)any  has  89  ( 
and  snow  plows,  running 
470  men,  larried  10,851,97 
miles  run. 

Repairs  of  roadbed  and  track 0095 

Repairs  of  plant,  tools,  etc 0010 

l<i-I>airs  of  buildings  and  fixtures 0005 


(^liid/lfyailw^j^V^ 


Repairs  of  line  construction oo  1 5 

Removal  of  snow  and  ice 0020 

Repairs  of  cars 0084 

Repairs  of  car  equipment 0068 

Care  of  horses 001 5 

Electric  motive  power 0191 

Wages 062 1 

Damages,  etc 0037 

Insurance 0009 

Salaries 0052 

Incidental  expenses 0045 

Printing 001 1 

Legal  expenses 0004 

Car  supplies 0022 

Total  expenses  per  car-mile ....1304 

Earnings  per  car-mile 1888 

11  AltTl-'dliK,    MANCIIKSTKH    *    K<)CK\1I.I.E    KAII.KIJA  I) 
CDMI'AN  V. 

There  arc  1=;  open  and  12  closed  cars  and  2  snow  plows, 
run  on  1^.93  miles  of  tracks.  There  were  631,836  passen- 
{^ers  carried  and  254,835  car-miles  run.      Emplojes,  60. 

Repairs  of  roadbed  and  track 01 1 1 

Repairs  of  buildings  and  fixtures 0036 

Repairs  of  line  construction 0049 

Removal  of  snow  and    ice 0005 

Repairs  of  cars 0131 

Repairs  of  car  equipment ono 

Electric  motive  power 0336 

Damages,  etc C030 

Insurance 0039 

Wages 0596 

Salaries 0248 

Rent 0023 

Operating  expenses 0200 

Tool   repairs 0005 


Total  expenses,  per  car-mile. 
Earnings  per  car-mile 


.1919 
.2128 


IIAK  Tl-'OKl)     >V     WK 


,y   nAitri'ORi) 

COMPANY. 


STKEKT    K,\1I.\VA^' 


This  conipam'  owns  13  open  and  8  closed  cars,  2  snow 
plows  and  10.5  miles  of  tracks.  It  carried  629,655  passen- 
gers with  a  car  mileage  of  337,260.      Employes,  24. 

Repairs  of  road  bed  and  track 0.168 

Repairs  of  line  construction 0004 

Repairs  of  cars coog 

Repairs  of  car  equipment 0035 

Electric  motive  power 0242 

Wages 0371 

Insurance 0021 

Salaries 0027 

Rent  of  other  roads 0349 

General   expense 0097 

Total  expenses  per  car-mile 1 2 1 3 

Earnings  per  car-mile 1545 

MERIDEN    ELECTRIC    R.VII.KOAD    COMPANY. 

The  road  is  equipped  as  follows:  25  open  and  21  closed 
cars  and  4  snow  plows,  operating  on  1 7  miles  of  track.  The 
passengers  carried  numbered  2,061,094  with  a  car  mileage  of 

583,951.     Employes,  75. 

Repairs  of  roadbed  and   track 0079 

Repairs  of  buildings  and  fixtures 0002 

Repairs  of  line  construction 0026 

Repairs  of  cars 0037 

Repairs  of  car  equipment coS6 

Electric  motive  power 0239 

Wages 0532 


Damages,  etc oo2g 

Insurance 0085 

Miscellaneous  operating  expenses 0186 

Total  expenses,  per  car-mile 1292 

Earnings  per  car-mile 1792 

MIDDI.ETOWN    STREET    RAILWAY    C(>MP.\NY. 

There  are  9  open  and  4  closed  cars  with  i  snow  plow 
running  on  4.7'^  miles  of  tracks.  The  road  carried  487,954 
passengers  with  a  car  mileage  of   i  i  7,598.      Employes,  I  5. 

Repairs  of  roadbed  and  track 0037 

Repairs  of  electric  line  construction 0013 

Removal  of  snow  and  ice 0007 

Repairs  of  cars 0063 

Repairs  of  car  equipment 0024 

Care  of  horses 0009 

Electric  motive  power 0409 

Wages 0532 

Damages,  etc 000 1 

Insurance 001 1 

Salaries : 0127 

Car  house  account 01 18 

Total  expense  per  car-mile 1351 

Earnings  per  car-mile, 1984 

.NEW   HAVEN   &  CENTEK\ILLE    STREET   RAILWAY   COMPANY. 

This  company  owns  10  open  and  10  closed  cars,  i  snow 
plow  and  11.25  miles  of  track.  There  were  carried  1,181, 
558  passengers,  and  300,408  car-miles  run.    Employes,  33. 

Repairs  of  roadbed  and  track 0001 

Repairs  of  buildings  and  fixtures 0001 

Repairs  of  line  construction 0047 

Removal  of  snow  and  ice 0003 

Repairs  of  cars 0015 

Repairs  of  car  equipment 0013 

Electric  motive  power 0336 

Wages 0595 

Damages C003 

Insurance 0017 

Salaries 0133 

Miscellaneous 0010 

Total  expenses  per  car-mile 11 74 

Earnings  per  car-mile 1916 

NEW   HAVEN   STREE'l'   RAILWAY   CO.VIP.VNY. 

There  arc  39  open  and  34  closed  cars  belonging  to  this 
company,  also  4  snow  plows  and  25.5  miles  of  track.  Last 
year  4,466,080  passengers  were  carried  and  1,181,206  car- 
miles  were  run.      There  are  165  persons  employed. 

Repairs  of  roadbed  and  track 0052 

Repairs  of  machinery 0015 

Repairs  of  line  construction 0009 

Removal  of  snow  and  ice 0006 

Repairs  of  cars 0065 

Repairs  of  car  equipment 0048 

Wages 0522 

Damages,  etc 0005 

Insurance 0016 

Salaries 0045 

Sundries 0053 

Boiler  and  engine  room  service 0220 

Total  expenses  per  car-mile 1056 

Earnings  per  car  mile i860 

NEW    LONDON   STREET    R.MI.WAV   COMP.VNY. 

This  company  operates  16  open,  6  closed  cars  and  i  snow 
plow  on  7.2  miles  of  track.  Last  year  1,136,548  fares  were 
collected  and  212,323  car-miles  run.     Employes,  23. 

Repairs  of  roadbed  and  track 0074 

Repairs  of  buildings  and  fixtures 0010 

Repairs  of  line  construction 0008 
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Repairs  o{  cars -. 0064 

Repairs  of  car  equipment 0040 

Electric  motive  power 0366 

Wages 0494 

Insurance 0080 

Salaries 01 78 

Miscellaneous 0093 

Total  expenses  per  car-mile 1407 

Earnings  per  car-mile 2480 

NORWAI.K  STREET   KAII.WAY   COMl'ANV. 

This  company  owns  9  open,  9  closed  cars,  1  sprinkltr  and 
I  snow  plow,  tojjethcr  with  7.25  miles  of  track.  Last  year 
1,099,843  passenijcrs  were  carried  and  241,532  car-miles  rim. 
Emploves,  27. 

Repairs  of  roadbed  and  track 0008 

Repairs  of  buildings  and  fixtures 0003 

Repairs  of  line  construction ooog 

Removal  of  snow  and  ice OD02 

Repairs  of  cars 007 1 

Electric  motive  power 0290 

Wages 0622 

Damages,  etc 01 13 

Insurance 001 1 

Salaries 02 1 2 

M  iscellaneous 028 1 

Total  expenses  per  car-mile 1625 

Earnings  per  car-mile 2216 

NORWAI.K    TK.\.MW.\Y    COMPANY'. 

This  coinpany  owns  16  open,  S  closed  cars,  1  snow  plow 
and  16.85  miles  of  track.  Last  vear  1,126,875  fares  were 
collected,  and  289,290  car-miles  run.     Thirty  einployes. 

Repairs  of  road  bed  and  track 0059 

Repairs  of  buildings  and  fixtures 0002 

Repairs  of  line  construction 0037 

Removal  of  snow  and  ice 0005 

Repairs  of  cars 0034 

Repairs  of  car  equipment 0032 

Office  expense 0046 

Legal  expense 0004 

Contingent 0007 

Electric  motive  power 0247 

Wages 0458 

Damages,  etc oooq 

Insurance 0058 

Salaries 0060 

Car  house 0054 

Miscellaneous 0027 

Total  expenses  per  car-mile 1139 

Earnings  per  car-mile 1734 

NOHWKII   SIHKKT    HAII.W    \V   (()MI■AN^■. 

There  are  operated  14  open  and  13  closed  cars  and  one 
snow  plow  on  12.46  miles  of  tracks.  Last  year  1,987,519 
passengers  were  carried  and  297,265  car-miles  run. 
l'2mployes,  45. 

Repairs  of  roadbed  and  track 0163 

Repairs  of  buildings 0004 

Repairs  of  line  construction 0019 

Removal  of  snow  and  ice 0006 

Repairs  of  cars 0049 

Repairs  of  car  equipment oioi 

Electric  motive  power - 0378 

Wages 0620 

Insurance 0083 

Salaries 0226 

Operating  expenses 0204 

Total  expenses  per  car-mile 1862 

Earnings  per  car-mile 2852 


SOUTIIINGTON    &    PI,.\NTSVILLE    TRAMWAY    COMPANY. 

The  7  employes  of  this  road  operate  3  closed  cars  on  i  .5 
miles  of  tracks.  Last  year  101,958  passen<^crs  were  carried 
and  49,385  car-miles  made. 

Repairs  of  road  bed  and  track 0061 

Repairs  of  buildings 0x325 

Repairs  of  line  construction 0021 

Removal  of  snow  and  ice 0003 

Repairs  of  cars 0049 

Repairs  of  car  equipment 0024 

Wages - 0293 

Insurance 0010 

Salary  0325 

Coal 0209 

.Supplies 0016 

( leneral  expense 0055 

Total  expenses  per  car-mile 1091 

Earnings  per  ear-mile 1048 

STAMKlUn    STREET     RAILROAD    COMPANY. 

The  company  runs  7  open  and  6  closed  cars  on  10.24 
miles  of  track.  Last  year  629,082  passengers  were  carried 
and  183,060  car-miles  rnu.     There  are  27  employes. 

Repairs  of  roadbed  and  track 0041 

Repairs  of  buildings 0004 

Repairs  of  electric  line  construction 0012 

Removal  of  snow  and  ice 0007 

Repairs  of  cars 0019 

Repairs  of  car  equipment 0027 

Care  of  horses 0038 

Electric  motive  power 0438 

Wages 0443 

Damages,  etc 0003 

1  nsurance 0042 

Salaries 0072 

Other  expenses 0199 

Total  expenses  per  car-mile 1345 

Earnings  per  car-mile 1661 

WATEKHIRY      I'RACTIO.N     fOMl'AN'S'. 

This  company  operates  26  open,  20  closed  cars,  l  sweeper 
and  2  snow  plows  on  11.46  inilcs  of  track.  Last  year 
2,823,684  fares  were  collected  and  490,056  car-miles  run. 
The  employes  number  75. 

Repairs  of  roadbed  and  track 0077 

Repairs  of  line  construction 0021 

Removal  of  snow  and  ice 0007 

Repairs  of  cars 0087 

Repairs  of  car  equipment 0026 

Team  of  horses 001 1 

Electric  motive  power 0298 

Wages 0713 

Damages 0004 

Insurance 0028 

Salaries 0072 

Transportation 0080 

Legal  expenses 0038 

General  expenses 0010 

Total  expenses  per  car-mile 1472 

Earnings  per  car-mile 2801 

WKSll'Our    .V     SAlMi  A  IIHK     STHKI^r     UAI1.WA^•     l()MI'AN\'. 

This  com|)any  owns  2  open,  3  closed  cars  and  5.25  miles 
of  track.  Last  year  157,555  persons  were  c.uried  and  61,320 
car-miles  run.      Employes  iiuinher  8. 

Repairs  of  roadbed  and  track 0'55 

Repairs  of  buildings 0001 

Repairs  of  line  construction 0019 

Removal  of  snow  and  ice 0010 

Care  of  horses 0099 
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Electric  motive  power 0210 

Wages 05 16 

Insurance 0005 

Total  expenses  per  car-mile 1015 

Earnings  per  car-mile 1068 

W  KST   SlIOKK   STREET  RAILWAY  COiMPANV   OK  WEST   llAXEN. 

The  comijanv  runs  2  open  ami  3  closed  cars  on  4.1 1  miles 
of  track.  La^t  M.'ar  6,669  fares  were  collected  and  3,916 
car-miles  run.      Emplojxs  numlicr  5. 

Repairs  electric  line  construction 0081 

Electric  motive  power 0357 

Wages 0632 

Insurance 0184 

General  expenses '737 

Total  operating  expenses  per  car-mile 2Q91 

Earnings  per  car-mile 3309 

WINCHESTER  AVENUE  KAII.ROAl)    COMPANY,  WEST     HAVEN. 

This  company  owns  52  open,  39  closed  cars,  4  snow  plows 
and  16.77  miles  of  track;  5,343,848  passengers  were  carried 
and  921,468  car-miles  run;    150  men  are  employed. 

Repairs  of  roadbed  and  track 0038 

Repairs  of  buildings 0004 

Repairs  of  line  construction .' oo2g 

Removal  of  snow  and  ice 0002 

Repairs  of   cars 0068 

Repairs  of  car  equipment 0059 

Care  of  horses 001 4 

Electric  motive  power 0205 

Wages 072S 

Damages,  etc 0007 

Insurance 0053 

Salaries o'  23 

Transportation 01 10 

Maintenance 01 14 

General  expense oio<5 

Total  expenses  per  car-mile 1663 

Earnings  per  car-mile 2739 

OVERHEAD  TROLLEY  IN  ELEVATED 
RAILWAY  SHOPS. 


Considerable  trouble  has  been  experienced  in  the  shops  of 
the  Lake  Street  Elevated,  in  this  city,  in  handling  the  cars 
for  repair  work.  The  third  rail,  which  carries  the  current, 
was  a  constant  menace  to  the  workmen  and  a  source  of 
trouble  from  short  circuits  by  some  one  dropping  iron  tools 


upon  the  rails.  To  obviate  this  difficult}',  Mr.  Tabbot,  the 
eleclriciiui,  designed  a  very  ingenious  trolley  device  which  is 
now  in  operation. 

The  accompanying  cut  shows  the  arrangement  of  trolley 
and  how  it  is  applied.  The  ()\erhead  wires  arc  about  ten 
inches  apart  ;ni<l  Vioth  of  the  same  potential.  The  cable  is 
joined   t(j  the   trolley  carriage   bv  a    universal   joint.      At   the 


ICE   BRUSH   ON   THIRD   RAIL. 

other  end  connection  is  made  by  a  male  and  female  joint  to 
the  motors  by  means  of  the  line  which  is  usually  used  to 
carry  the  current  to  heat  the  cars.  This  connection  can  be 
quickly  and  easily  made  or  broken  and  the  cars  can  be 
moved  from  place  to  place  without  danger  or  difficulty. 

A  simple  contrivance  has  been  put  upon  the  elevated  cars 
to  free  the  third  rail  from  ice  or  dirt.  A  small  wire  brush  is 
fastened  on  the  box  in  front  of  the  contact  shoe  by  means  of 
a  hinge.  Whenever  there  is  need  of  its  use,  it  is  let  down 
upon  the  rail  and  held  in  place  by  a  set  screw  as  shown  in 
the  illustration. 


ELECTRIC  TRACTION. 


TKOLLh\     ATIACH.ME.NI. 


"  Electric  Traction  "  was  the  subject  of  a  paper  read  by 
Edward  Barrington  before  the  Western  Society  of  Engi- 
neers, at  Chicago.  In  it  some  interesting  figures  are  given 
on  the  cost,  mileage,  traffic  and  ecjuipment  of  the  railwaj-s  of 
the  country.  The  trolley  system  receives  much  attention 
and  some  adverse  criticism.  Favorable  comment  is  made 
upon  the  storage  battery  and  conduit  lines,  the  "button"  and 
"  Tesla  "  systems  of  the  Westinghouse  company. 

The  use  of  electric  traction  by  the  Baltimore  &  Ohio,  the 
New  York  &  New  Haven  Railroads,  the  design  of  the 
Baldwin- Westinghouse  electric  locomotives  and  several 
other  examples  of  electricity  applied  to  steam  roads  were 
given.  This  part  of  the  paper  was  especially  singled  out 
for  a  target  in  the  discussion  and  the  points  brought  out 
were  of  much  value  and  interest.  In  regard  to  the  use  of 
electricity  instead  of  steam  for  handling  modern  or  suburban 
traffic,  John  F.  Wallace  said:  "Treating  the  question  of 
the  substitution  of  one  power  for  the  other,  while  electric 
power  may  be  deemed  more  desirable  for  various  reasons 
that  can  not  be  demonstrated  by  dollars  and  cents,  still  the 
main  underlying  feature  must,  after  all,  be  that  of  economy. 
The  problem  which  the  railroad  manager  has  to  face  in  con- 
sidering the  matter  is,  will  the  intei'est  on  the  cost  of  con- 
struction of  the  new  application,  plus  operating  and  main- 
tenance charges,  be  less  than  the  cost  of  steam  power  plus 
operation  and  maintenance  expenses.  In  considering  any 
individual  application,  while  the  question  might  be  answered 
in  favor  of  electricity  on  a  new  installation,  the  problem  is 
complicated  bj-  the  difficulty  of  making  satisfactory  disposi- 
tion of  the  existing  steam  plants  with  which  suburban  rail- 
road lines  are  now  equipped.     When  it  comes  to  sacrificing 
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the  value  of  the  present  property',  the  cost  of  an  electrical 
application  is  much  enhanced. 

"  I  do  not  understand  that  any  application  has  been  long 
enough  in  use  to  determine  all  the  elements  of  cost  that  enter 
into  the  adoption  of  electric  traction,  in  order  that  careful 
comparisons  may  be  made  with  the  well-known  elements  of 
cost  surrounding  the  use  of  steam.  Sufficient  data  also  have 
not  been  obtained  to  enable  railroad  men  to  arrive  at  a 
definite  opinion  as  to  what  system  of  electric  transportation 
is  best;  whether  it  is  better  to  use  large,  powerful,  inikpen- 
dent  motors  hauling  trailers,  or  whether  it  is  l)etter  to  use 
combination  motor  and  passenger  cars  with  a  large  number 
of  transportation  units.  While  on  lines  of  light  and  regular 
traffic,  motor  cars  which  carry  from  75  to  100  passengers 
and  leave  at  frequent  intervals  may  fulfill  the  requirements 
of  that  business,  on  the  other  hand  this  business  may  be  so 
heavy  and  irregular  that  units  of  this  character  running  even 
one  minute  apart  may  not  be  able  to  properly  take  care  of  it ; 
or,  the  requirements  of  speed  may  be  such  that  it  would  not 
be  safe  to  run  the  small  units  of  transportation  so  close 
together.  Therefore  the  use  of  transportation  units  that 
would  enable  from  500  to  1,000  passengers  to  be  carried  on 
each  train,  leaving  at  slightly  longer  intervals  during  the 
busy  hours  of  the  daj-,  might  be  absolutely  essential. 

"  A  number  of  railroads  having  a  large  suburban  business 
have  been  watching  the  development  of  electric  traction  for 
years,  and  there  is  but  little  question  that  they  would  be 
willing  to  substitute  this  power  for  steam  if  the  questions 
that  suggest  themselves  to  railroad  managers  could  be  accur- 
atelv  and  satisfactorily  answered. 

"  In  reference  to  special  applications,  probably  the  railroad 
most  favorably  situated  for  the  adoption  of  electric  power 
for  handling  its  heavy  suburban  traffic,  is  the  Illinois  Cen- 
tral Railroad. 

"The  writer  of  the  original  paper  hinted  at  a  few  founda- 
tion principles  which  may  be  formulated  in  the  general  pro- 
position that  the  field  for  electric  power  lies  where  the  ser- 
vice to  be  performed  consists  of  small  and  frequent  units  of 
transportation  moved  over  short  distances,  and  that  steam  is 
more  desirable  for  large  and  heavy  units  of  transportation, 
moved  infrecpiently  over  long  distances  anil  at  high  speeds." 

Mr.  Hrinckerhoff  said  in  part  : 

"I  think  an  examination  of  the  third  rail  system  of  the 
Metropolitan  will  show  that  we  have  handled  the  (|uestion 
of  continuous  contact  in  as  complicated  track  layouts  as  occur 
in  any  surface  work.  I  do  not  pretend  to  say  that  just  as  it 
stands  this  would  make  the  ideal  surface  equipment,  but  1 
cannot  sec  why  we  should  feel  that  having  gone  so  far  suc- 
cessfully, wc  need  fear  that  surface  railroad  conditions  will 
introduce  complications  that  are  beyond  the  ingenuiu  of 
man  to  overcome. 

"As  to  the  system  of  automatic  block  signals,  that  is  a 
serious  matter.  I  can  say,  however,  that  we  are  operating 
at  present  a  continuous  block  signal  system  with  an  inde- 
pendent wire  circuit  which  does  not  conflict  with  our  track 
return.  These  signals  make  about  35,000  movements  per 
day  and  arc  giving  satisfactory  service.  The  question  of 
practicability  of  handling  the  suburban  passenger  service  of 
some  of  the  largest  steam  railroads  coming  into  Chicago,  is 
really  not  doubted  by  railway  engineers,  and  many  of  tlicrn 
would  admit,  if  they  felt  it  policy  to  do  so,  that  they  coulil 
operate  cheaper  with  such  an  equipment.  The  most  of  tluni 
are,  I  should  judge,  in  this  position  they  have  now  a 
large  and  expensive  steam  ecpiipnient  which   they   would   be 


obliged  to  discard,  and  until  this  must  be  renewed  or  they 
are  forced  to  make  a  change  by  the  competition  of  compet- 
ing lines,  they  do  not  feel  justified  to  go  into  such  large 
expense.  To  my  mind  this  question  has  ceased  to  be  one  of 
engineering ;  it  is  rather  in  the  hands  of  the  business  man- 
agers;  when  they  say  the  word,  the  engineers  I  think  can 
attend  to  the  details  without  any  very  great  departure  from 
present  methods. 

"  We  have  demonstrated  to  the  other  elevated  roads  in 
Chicago  that  we  are  making  a  very  considerable  saving  over 
steam.  They  have  either  changed  or  are  contemplating 
changing  their  motive  power." 

After  mentioning  the  cost  of  cable  and  electric  systems 
and  observing  that  an  electrical  engineer  could  accomplish 
almost  anything  in  power  transmission  if  allowed  imlimited 
means,  Mr.  Summers  spoke  as  follows  : 

"The  New  York,  New  Haven  &  Hartford  Railroad  on  its 
Nantasket  Beach  division  in  the  summer  of  '95  equipped 
the  division  with  electricit)' ;  it  ran  an  average  of  150 
trains  per  day.  It  made,  at  that  time,  something  of  a 
radical  departure  in  substituting  the  Figure  8  trolley  wire, 
which  has  since  been  frequently  used,  the  idea  being  to  pre- 
vent any  jumping  of  the  trolley,  which  is  one  of  the  prin- 
cipal difficulties  in  high  speed  trolley  service.  The  fact  is, 
cjuite  significant  that  when  the  service  was  extended  the 
third  rail  system  was  used  the  rail  being  put  in  the  center  of 
the  track;  it  cleared  the  pilots  about  2^  inches.  It  was 
fovmd  occasionally  an  engine  would  go  over  the  road  with 
some  part  hanging  low,  and  the  result  was  the  electric  trains 
stopped  until  the  steam  engine  got  off  the  section.  In  order 
that  the  short  circuits  occurring  on  this  division  should  not 
affect  the  rest  of  the  system  a  separate  feeder  system  was 
used,  equipped  with  magnetic  circuit  breakers.  The  third 
rail  was  discontinued  at  crossings  and  the  current  carried  on 
by  means  of  an  insulated  cable,  the  trains  being  carried  over 
by  momentum.  There  have  been  many  suggestions  made 
as  to  carrying  a  connection  through  the  train  and  keeping 
one  contact  until  the  next  is  made.  The  third  rail  service 
system  is  entirely  experimental,  and  I  do  not  think  there  is 
an)'  evidence  to  show  that  it  is  as  yet  practicable." 

Mr.  Lundie  :  "Traction  in  its  very  nature  is  mcclianical, 
and  I  simply  make  this  remark  to  lead  on  to  the  fact  that 
this  whole  ciuestion  is  one  of  transmission  of  energy  from 
a  central  power  station.  In  a  central  power  station  by  using 
large  units  you  can  gel  out  of  a  pound  of  coal  a  great  many 
more  foot-pounds  of  energy  than  you  get  out  of  the  same 
amount  of  coal  (Uit  on  the  road  in  a  locomotive.  Mr.  Har- 
rington gives  an  illustration  of  a  central  station  where  2.Sy 
pouiuls  of  coal  were  required  jjer  electrical  horse-power- 
liour  when  the  engines  were  running  condensing  as  designed. 
When  they  were  operating  non-condensing,  owing  to  the 
lack  of  water,  tluy  reipiired  3.93  pounds  of  coal  to  produce 
the  same  energy.  Say  then,  that  the  average  of  3.4  pounds 
of  coal  are  recpiired  to  develope  an  electrical  horse-power- 
hour.  This  woufd  probably  he  equivalent  to  5  pounds  of 
this  coal  oiil  on  llu-  road  per  brake  horse-power-hour.  Now, 
then,  lei  iiic  r|iioti-  from  Mr.  Goss'  experiments  on  his  loco- 
motive at  Purdue.  These  are  probably  as  reliable  experi- 
ments as  wc  have.  Mr.  (ioss,  out  of  a  series  of  twenty 
tests,  gives  an  average  of  5.3  pounds  coal  a<tually  used  per 
indicated  horse-power-hour.  We  iiia\  tluii  ligiirc  on  (y\4 
pounds  of  coal  developing  a  horse-power-hour  at  the  rim 
of  the  wheel,  so  that  you  have  5  p<unuls  in  one  case  and  C"/^ 
in  another,  or  r  '/^  pounds  saving  in  favor  of  the  central  sta- 
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tiiiii.  Against  tliis  pound  and  a  half  yon  havi-  to  consider 
tlu'  lapital  inxcsted  in  the  power  house,  an<l  tlie  transmis- 
sion s\  stem.  You  must  also  take  into  account  the  deprecia- 
tion in  the  transmission  s\'stem." 

Mr.  Coster,  manager  of  the  Chicago  agency  "f  the  VVest- 
inghousc  Electric  &  Manufacturing  Company:  "I  only 
wish  to  sa\  a  few  words.  I  am  not  going  to  discuss  Mr. 
liarrington's  paper,  but  I  am  desirous  of  giving  a  few  facts 
which  1  just  ])enciled  out  while  listening  to  some  of  the  dis- 
cussions. I  thinU  \  on  are  right,  Mr.  President,  in  your 
opening  remarks  when  vou  said  that  if  the  electric  compa- 
nies could  prove  to  the  railwav  companies  that  there  was 
economv  in  installing  an  electric  plant  to  take  the  place  of 
the  steam  plant,  they  would  do  so.  Now  let  us  take,  for 
instance,  the  Illinois  Central  Railroad,  which  is  very  near  to 
our  hearts,  as  we  all  use  it  \  er\-  often.  It  has  a  very 
excellent  locomotive  eciuipnient  for  the  suburban  service. 
This  eijuipment,  I  suppose,  cost  a  good  deal  of  money  ;  if 
it  were  to  ilo  away  with  this  equipment  and  replace  it  by 
electric  power,  I  suppose  the  locomotives  could  not  he  used 
for  the  cross-countrv  service.  In  that  case  the  electric 
companies  would  be  at  a  disadvantage,  and  I  do  not  blame 
the  Illinois  Central  for  not  substituting  electric  traction  at 
the  present  time,  for  it  would  not  pay  it  as  long  as  it 
had  these  elegant  locomotives.  Thev  will  ha\  e  to  he  worn 
out  first.  If,  on  the  other  hand,  the  Illinois  Central  Rail- 
road equipping  its  roads  afresh  today,  I  am  sure  that 
several  companies  could  demonstrate  to  its  satisfaction  that 
it  could  operate  the  road  cheaper  by  electricitv  than  by 
steam.  That  is,  not  the  entire  road,  but  onlv  the  suburban 
trathc  of   the  road." 

Mr.  Arnold:  "The  cpiestion  which,  it  seems  to  me,  the 
steam  railroads  must  meet,  is  not  a  question  of  whether  they 
can  operate  cheaper  than  electric  roads  can,  but  whether  they 
can  hold  their  present  traffic  in  competition  with  electric 
roads  which  have  already  paralleled  them  in  man\'  instances, 
and  will  continue  to  do  so,  although  the}'  may  not  parallel 
thc-ni  for  great  distances  for  some  time  to  come.  They  will 
parallel  them,  however,  for  subm-ban  service  and  between 
counts  scats,  as  in  the  case  mentioned  bv  the  chairman, 
where  there  are  a  number  of  cities  of  from  three  to  five  or 
six  thousand  people,  varying  from  six  to  twenty  miles  apart. 
This  affects  a  certain  portion  of  the  steam  railroad  traffic, 
or  draws  from  it,  but  for  through  traffic  lines  I  am  not  of 
the  opinion  that  the  electric  motor  for  heavy  traffic  can  at 
present  compete  with  the  steam  locomotive  for  economy,  if 
it  is  judged  entirely  from  the  standpoint  of  fuel  consump- 
tion where  the  interest  on  the  investment  is  considered. 
The  figures  given  here  tonight  we  have  seen  check  out  verj- 
closelv.  The  electric  advocate  gives  the  cost  per  horse- 
power-hour as  .2  of  a  cent  at  the  power  station  ;  the  loco- 
motive man  gives  it  as  .26  of  a  cent  at  the  locomotive,  with 
a  simple  engine,  while  with  a  compound  engine  he  gives  it  30 
per  cent  better ;  that  brings  it  to  pretty  nearly  to  .2  of  a  cent 
per  horse  power  hour  delivered  at  the  locomotive.  This  being 
the  case,  you  cannot  expect  to  produce  a  horse-power-hour 
in  a  power  station  at  .2  of  a  cent  and  deliver  it  to  an  electric 
locomotive  some  miles  away  for  .26  of  a  cent,  and  effect  a 
saving,  for  the  reason  that  the  difference  of  .06  of  a  cent 
per  horse  power  hour  must  pay  the  interest  on  the  extra 
cost  of  the  electrical  equipment  of  a  road  over  its  present 
cost  as  operated  by  steam,  which  I  do  not  think  it  can  do 
on  roads  operating  few  and  heavy  trains  at  long  intervals,  in 
accordance  with  the  present  standard  system  of  railroading. 


This  is  the  comparison  that  it  gives  w-ith  a  heav}-  freight  or 
passenger  service,  but  when  you  come  to  the  condition  of 
handling  small  trains  at  short  intervals,  I  think  that  the 
electric  trains  w  ill  supersede  the  steam  trains  in  almost  e\  cry 
instance,  and  the  prominent  case  that  we  have  in  mind  is 
the  Illinois  Central  right  here  near  us.  I  understand  by 
reading  over  the  discussion  which  took  place  here  a  week 
ago  that  the  officials  of  the  road  are  willing,  or  rather  have 
expressed  an  indication  that  thev  might  adopt  electricity  if 
they  could  be  convinced  of  the  economy  of  it.  If  I  read  the 
figures  correctlj-  which  were  handed  me  a  couple  of  hours 
ago  of  the  operating  expenses  of  the  Illinois  Central  road, 
and  the  estimated  cost  of  operating  it  by  electricity  made  by 
their  own  engineers,  I  figure  out  a  saving  of  something  like 
$250  per  day  from  their  own  figures.  If  that  is  the  ease, 
the  question,  it  seems  to  me,  is  decided  in  favor  of  electricity. 
These  figures  include  interest  against  the  cost  of  both  loco- 
motive equipment  and  the  electrical  equipment,  and  there- 
fore take  in  the  whole  cjuestion." 


CHARLES  BRYANT  FAIRCHILD. 


The   extensi\c  experience   and    knowledge    of   street    rail- 
wav   affairs    of    Mr.    Fairchild    will,   hereafter,   be   used    to 
promote  the  interests  of  the  Standard  Air   Brake  Company. 
Mr.  Fairchilil  was  born   at   Monterey,   Mass.,  Januarv   4, 
1842.    His  earh   education  was  received  at  the  public  schools 
near  Binghamton,   N.    V.,    where   his   family    had   removed, 
and    Susquehanna  Seminary. 
His  course  was  brought   to  an 
abrupt  close   by    the  opening  of 
the    war.      He    enlisted    in    the 
twenty  -  seventh      regiment    of 
Xew    York    volunteers,    was 
captured   and    confined    in    rebel 
prisons    for    nearly    a    year. 
After    his    release,   he  received 
the    commission    of    first    lieu- 
tenant and   assigned   to   duty  in 
the    Kanawha    \' alley,  W.    \'a. 
When  the  war  closed  a  course 
of  stud\    was   taken   up    at  the 
State  Normal  School  at  Brock- 
c.  B.  FAIRCHILD.  p^^t,  N.  Y.,  aiid  soon  after  his 

graduation  here,  he  took  the  de- 
gree of  A.  M.  from  Amherst  College.  A  professorship  was 
tendered  him  in  the  Normal  school  and  he  held  this  position 
until  January,  1871.  His  health  having  failed  he  engaged 
in  horticulture  and  farming  pursuits  near  Raleigh,  N.  C, 
for  nine  years.  He  then  removed  to  New  York  city  where 
he  taught  in  the  grammar  schools. 

Not  until  1885  was  his  attention  given  to  street  railway 
work.  Then  a  cable  railway  scheme  was  invented  but  did 
not  prove  to  be  a  great  success.  The  Street  Railway  Jour- 
nal secured  his  services  in  18S9,  first  as  associate  editor  and 
and    one    vear    after,   as    editor. 

Two  books,  "  History  of  the  Twenty-seventh  Regiment, 
N.  Y.  \'olunteers"  and  "  Street  Railways,"  are  the  products 
of  his  pen. 

In  1895  his  editorial  duties  ended  and  his  attention  was 
given  to  the  development  of  an  emergency  pavement  brake 
for  street  railways.  On  December  4,  1S96,  Mr.  Fairchild 
entered  the  service  of  the  Standard  Air-Brake  Company 
and    his     brake     will     be     manufactured     by     this    concern. 
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SUCCESSFUL  BENEFIT  ASSOCIATION. 


In  Existence  12  Years— Has  Now  a  Trust  Fund  of  $88, 000— 
$22,000  Paid  Death  and  Sick  Claims. 

Xcarlv  twelve  years  ago  there  was  formed  in  this  city  one 
of  the  best  benefit  societies  today  existing  in  America. 
When  the  twelve  honr  law  relating  to  street  railroads  went 
into  effect,  May,  1S86,  the  conductors  and  drivers  of  the 
Washington  &  Georgetown  Railroad  Company,  now  the 
Capital  Traction  Company,  celebrated  the  happy  event  by 
decorating  their  horses  and  cars  with  flags  and  bunting.  At 
the  same  time  Mr.  Hurt,  the  then  president  of  the  com- 
pany, congratulated  his  subordinates  on  their  success  by  pre- 
senting them  with  his  personal  check  for  $500.  On  being 
asked  the  best  disposition  to  make  of  this  money  Mr.  Hurt 
suggested  the  formation  of  a  relief  association,  a  proposi- 
tion that  at  once  met  with  the  approval  of  all  parties  inter- 
ested. A  constitution  and  by-laws  were  drafted  by  Mr. 
Hurt,  and  after  a  few  preliminary  meetings  a  permanent 
organization  was  effected  August  3,  the  same  year.  John 
Larowe  and  Mr.  Hurt  were  elected  president  and  secretary 
respectively.  The  societj-  was  barely  organized  when  the 
Washington  &  Georgetown  Company  came  to  its  assistance 
with  the  substantial  donation  of  $5,000. 

Only  employes  of  the  road  are  eligible  for  membership 
and  when  they  leave  the  service  of  the  company  their  mem- 
bership ceases. 

The  prime  object  of  the  Washington  &  Georgetown 
Railroad  Employes'  Relief  Association  is  the  immediate 
payment  of  sick  and  death  benefits  to  members.  As  it  now 
exists  the  association  is  similar  to  no  other  organization  in 
the  world,  but  embodies  the  features  of  many.  It  may  very 
properly  be  termed  a  savings  bank,  life  insurance  company, 
mutual  benefit  association  and  is  not  unlike  a  building 
society.  It  is  necessarily  more  prosperous  today  than  ever, 
and  during  its  existence,  by  safe  and  judicious  investment, 
now  has  a  capital  of  $88,283.  On  January  1,  of  this  year, 
there  was  on  hand  in  cash,  $3,853  and  secured  outstanding 
notes  for  $84,430.  The  total  charge  against  each  account 
for  the  same  time  was  $6.58  which  was  offset  by  $4.22 
received  for  interest,  leaving  a  net  individual  expense  of 
$2.36.  The  average  annual  expense  to  each  member  is 
not  more  than  $2.  Up  to  January  i,  1897,  there  has  been 
paid  in  sick  benefits  $18,030  and  $4,000  on  account  of 
deaths. 

The  monthly  dues  are  $1.00  and  on  the  death  of  a  mem- 
ber an  assessment  of  50  cents  is  levied.  The  decease  of  a 
member's  wife  calls  for  an  assessment  of  25  cents.  During 
sickness  or  other  disability  $6  a  week  is  paid  during  illness. 
There  is  no  limit  to  the  amount  of  the  latter  and  one  mem- 
ber who  is  yet  drawing  this  weekly  stipend  received  on  the 
same  account  last  year  $137.  (^n  the  demise  of  a  mem- 
ber his  family  receives  $100.  The  death  of  a  member's 
wife  entitles  him  to  $50,  although  no  monthly  dues  have 
been  paid  for  her.  The  advantage  of  the  organization  was 
practically  demonstrated  not  long  after  its  inception,  on  the 
death  of  a  young  Knglishman  employed  on  the  road.  He 
had  no  friends  in  this  country.  Had  he  not  been  a  member 
of  the  association  it  is  not  <lifiicult  to  say  what  disposition 
would  have  been  made  of  his  body.  Hrobsbly  potter's 
field  would  have  kept  it  for  a  few  hours  and  subse(|uently  a 
dissecting  table.  As  it  is  his  remains  now  peacefully  rest  in 
Oak  Hill  cemetery  on  the  banks  of  picturesque  Rock  Creek, 


The  funds  of  the  association,  for  which  the  railroad  com- 
pany is  responsible,  are  safely  invested  at  six  per  cent.  This 
interest  is  semi-annually  credited  each  member  pro  rata.  At 
a  low  rate  members  can  borrow  from  the  association  on  good 
security.  Many  members  make  deposits  and  get  six  per 
cent.  In  some  instances  their  savings  represent  a  snug 
sum.  On  withdrawal  a  member  receives  his  dividend.  One 
such  who  entered  the  association  at  its  birth  left  the  service 
of  the  company  this  month.  He  had  paid  in  a  total  of  $120, 
and  had  enjoyed  several  sick  benefits.  On  his  severance  he 
drew  out  $110.67.  In  another  case  a  member  had  paid  in 
$11.63,  received  $11.00  in  sick  benefits  and  leaving  the  road 
drew  out  $8.50.  And  yet  there  are  men  in  the  employ  of 
the  company  who  are  not  members  of  the  association.  On 
more  than  one  occasion  such  men  have  been  buried  by  the 
generosity  of  their  associates.  It  is  not  necessary  to  state 
that  such  charity  is  not  naturally  extended  with  that  free 
heartedness  that  would  obtain  under  other  circumstances. 

Every  month  the  secretary  of  the  association  prepares  a 
balance  sheet  that  is  conspicuously  posted  in  the  office  for 
the  benefit  of  members.  The  books  of  the  society  are  at  all 
times  open  for  inspection,  and  the  officers  serve  without 
compensation.  The  current  expenses  for  1896  were  $196.39. 
January  i,  1897,  the  membership  amounted  to  475,  in  which 
is  included  officers  and  directors  of  the  road. 

Much  credit  is  due  Mr.  Hurt  for  the  admirable  success  of 
the  association,  of  which  he  is  practically  the  fatlier. 


A  CLEARANCE  DETERMINER  FOR  GEN- 
ERAL ELECTRIC  MOTORS. 


It  has  always  been  somewhat  of  a  problem  to  determine 
satisfactorily  the  clearance  between  armature  and  fields  in 
the  G.  E.  800  motor.  Indeed,  some  prefer  to  reline  the 
armature  liearings  much  more  fretjuently  than  is  necessary 
rather  than  run  the  risk  that  attaches  to  depending  on  availa- 
ble methods  of  measurement.      A  little  device  thai  originated 


^ 


on'the  Lynn  i\:  Boslcm  sysU-ni  solves  this  ])niblem  as  satis- 
factorilv  ;is  an\ ,  ;nid  with  it  llie  nuiisurenient  of  clearance 
is  made  very  easy.  It  is  simply  an  L-shaped  gage  of  the 
general  form  as  shown  in  tlie  accompanying  engraving. 
The  dimensions  of  course  are  varied  to  suit  the  motor  equip- 
ment, and  the  thinness  to  which  it  is  thought  desirable  to 
wear  the  bearings.  This  gage  is  thrust  down  into  the  grease 
cup  and  a  dangerously  small  clearance  is  discovered  by  enter- 
ing the  lower  shank  of  the  L  into  the  groove  that  is  cut 
lengthwise  of  the  bearing  for  grease.  This  groove  being 
always  the  same  <lepth  the  clearance  is  accurately  found. 

A  locomotive  of  the  N.  Y.,  N.  H.  &  H.  K.  R.  collided 
with  an  electric  car  at  Broad  Cove  Crossing,  .Somerset, 
Mass.  The  electric  car  was  smashed  into  splinters  and  the 
locomotive,  together  with  two  coaches,  was  derailed,  but 
miraculously  no  one  was  seriously  injured.  A  snow  storm 
was  raging  at  the  time  which  prevented  the  motorman  and 
conductor  from  seeing  the  train  until  it  was  upon  them  and 
they  jumped,  saving  their  lives. 
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THE  REPAIR  SHOPS  OF  THE  NORTH 
CHICAGO  STREET  RAILROAD. 


The  North  Cliicago  Strct-t  Raih-oad  has  well  equipped  its 
repair  shop  and  inaufi;urated  a  system  of  daily  inspection,  so 
that  a  defective  part  in  any  machine  receives  immediate 
attention.  Ahout  i6  men  attend  to  200  motor  cars,  besides 
lookinfj  after  the  shop  repairs  of  the  cable  grips,  road,  tracl< 
and  power  house.  The  shop  is  imder  the  management  of 
Mr.  Lynch,  who  is  constant! v  making  improvements  and 
adding  labor  saving  devices. 

Our  illustration,  furnished  bv  the  Paige  Iron  Works, 
represents  a  part  of  the  shop.  In  the  foreground  is  an 
emery  wheel  for   grinding   flattened   car  wheels.      The  axle 


ing,  and  to  s\\  iiig  them  around  U>  the  lathe  at  the  rear  or 
transfer  them  from  the  track  to  the  traveling  crane  over- 
head. On  this  lathe  a  hammered  steel  shaft  is  bored  out  and 
cut  off  with  proper  dimensions  for  the  motor  pinions.  The 
teeth  are  then  cut  on  a  planer  from  which  the  head  stock  has 
been  removed  and  a  special  device  fitted  for  holding  the 
cutter.  In  this  way  6  pinions  or  10  gears  can  be  cut  at  one 
time. 

Whenever  it  is  necessary  to  take  out  the  a.xles  and  wheels 
the  car  is  run  on  a  track  over  the  pits  and  a  removable  piece 
of  track  is  taken  out.  The  wheels  are  let  down  on  a  truck 
which  runs  along  an  18-inch  tramway  on  the  floor  of  the  pit. 

The  whole  shop  is  conducted  in  an  able  manner  and  is  a 
model  of  its  kind. 


WHEEL   GRINDER — NORTH   CHICAGO   STREET   RAILWAY    SHOPS. 


and  wheels,  as  shown,  are  removed  from  the  truck,  but  this 
is  unnecessary  for  the  operation  of  the  machine.  A  car  is 
transferred  to  the  track,  jacked  up,  the  axle  placed  in  the 
centres,  the  gear  case  removed  and  the  pinion  of  the  grind- 
ing machine  thrown  in  the  motor  gear  as  indicated.  The 
two  cup  shaped  emery  wheels  are  adjusted  by  a  scre^v 
to  the  proper  height  and  so  as  to  slightly  cone  the  tread  of 
the  wheels,  then  operations  begin.  A  large  belt  drives  a 
jack  shaft  under  the  floor  which  runs  the  vertical  shafts 
bearing  the  emery  wheels  at  850  r.  p.  m.  The  speed  of  the 
pinion  is  such  that  the  wheels  are  turned  around  about  five 
times  a  minute.  The  machine  requires  from  i  to  10  hours 
to  put  a  set  of  flat  wheels  in  proper  condition. 

The  two  curved   pipes  in   the  back   ground  of   the  cut  are 
used  as  cranes  to  hold  armatures  or  other  parts  needing  turn- 


WILL  NOT  USE  CONDUCTORS. 


A  few  months  ago  we  published  a  list  of  conductorless 
roads.  In  most  cases  it  had  become  a  physical  impossibility 
to  continue  operations  without  cutting  out  this  expense.  The 
report  on  each  case  showed  that  it  was  possible  to  do  this 
and  still  not  increase  the  accident  account. 

The  Petersburg,  Va.,  Electric  Railway  has  now  dropped 
its  conductors.  An  ordinance  has  been  introduced  at  Pueblo, 
Col.,  to  allow  the  company  to  operate  without  conductors. 
Dover,  N.  H.,  lines  are  now  operating  with  cars  in  charge 
of  the  motormen. 


The     Leeds     Corporation     Tramway's      Committee     has 
decided  to  renew  the  rails  on  three  of  the  tramway  routes. 


(^ticctii\aiWciy-j\ayl^ 
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STREET   RAILWAY    LAW. 


EDITED    BY    FRANK    HUMBOLDT    CLARK,    ATTORNKY    AT    LAW,    CHICAGO. 


Neglige7ice  in  Boarding  Moving  Electric  Car. 

It  is  not  negligence  per  se  to  board  or  alight  from  an  electric  car 
while  in  motion,  and  in  an  action  for  injuries  sustained  thereby  the 
questions  of  negligence  and  contribulory  negligence  are  for  the  jury. 

The  doctrine  of  comparative  negligence  dues  not  now  exist  in 
Illinois. 

In  its  opinion  the  Court  said  : 

The  courts  of  other  states  have  ;k1o]31ciI  the  same  rule, 
that  it  is  neglij^ence  for  a  passoufjer  to  alij^ht  from  a  moving 
train  of  cars,  the  motive  power  of  which  is  steam.  The 
rule  as  applicable  to  steam  railways  is  relaxed  when  applied 
to  horse  cars  or  street  railways.  Railroad  Co.  v.  Ruck,  96 
Ind.  346 ;  Stoner  v.  Pennsvlvania  Co.,  98  Ind.  3S4.  Beach 
on  Contributory  Negligence  (section  90)  says:  "It  is  well 
settled  that  it  is  not  contributorv  negligence  per  se  for  one 
to  alight  from  or  to  board  a  moving  street  car,  and  herei 
again,  we  find  the  severity  of  the  rule  as  applicable  to  steam 
railways  essentially  relaxed."  Booth  on  Street  Railway 
Law  (section  336)  lays  down  the  same  rule  in  the  following 
language  :  "  Although  the  act  of  boarding  a  car  while  in 
motion  is  always  attended  with  some  risks,  the  ndcs  appli- 
cable to  persons  entering  cars  operated  by  steam  are  not 
usuall3'  applied  with  the  same  strictness  to  street  railways 
operated  bj-  horse  power.  It  is  a  general  rule,  established 
by  numerous  decisions,  that  if  a  person  who  has  the  free  use 
of  his  faculties  and  limbs  has  given  proper  notice  of  his 
desire  to  be  taken  up,  and  the  speed  of  the  car  has  been 
slackened  in  the  usual  manner,  it  is  not  negligence  per  se  to 
attempt  to  get  on  while  it  is  moving  slowly,  and  that,  if  a 
person  is  injured  under  such  circumstances,  the  C|uesti<)n  of 
his  contributorv  negligence  is  ordinariU'  one  of  fact  for  the 
jury." 

The  doctrine  is  established  in  nearl)'  all  of  the  states  where 
the  question  has  arisen,  that  it  is  not  negligence  per  sc  for  a 
pa.ssenger  to  board  or  alight  from  a  street  car  operated  by 
horse  power,  and  the  question  of  contributory  negligence  is 
one  of  fact  for  the  jury.  McDonough  v.  Railroad  Co.,  137 
Mass.  210,  21  Am.  &  Eng.  Cas.  354  ;  Kp]>en(lorf  v.  Railroad 
Co.,  69  X.  Y.  195  ;  Ganiard  v.  Railroad  Co.,  50  Hun.  (  \.  V. ) 
22;  Morrison  v.  Railroad  Co.,  130  X.  V.  166;  Railway  Co. 
V.  Green,  56,  Md^  84  ;  Railway  Co.  v.  Williams,  140  111.  275. 
In  the  case  of  Sahlgaard  v.  Railway  Co.,  48  Minn.  232, 
where  the  motive  power  of  the  car  was  a  cable,  the  same 
rule  as  above  stated  was  held  also  to  be  applicable.  In  large 
and  populous  cities,  where  many  cars  are  passing,  and  con- 
stantly receiving  and  discharging  pa.ssengers  at  crossings,  it 
is  a  well  known  fact  that  many  of  such  passengers  board 
cars  and  alight  therefrom  before  the  car  has  come  to  a  full 
stop,  and  that  they  do  so  usually  with  perfect  safety.  It  is 
well  known,  also,  that  street  car  companies  tacitly  invite 
many  passengers  to  boani  and  alight  from  their  cars  In- 
checking  up  to  a  slow  rate  of  speed  and  immediately  start- 
ing up  at  a  greater  speed  when  the  passenger  is  safely 
aboard  or  has  alighted.  It  would  be  impossible  for  a  court 
to  lay  down  the  rules  as  to  what  particular  rate  of  speed 
would  be  sufficient  notice  to  a  passenger  that,  if  he  attempted 
to  get  on  or  off,  he  would  be  hekl  guilty  of  contributory  neg- 
ligence. It  would  also  be  a  great  hardship,  and  unjust  to 
to    lav    down   a   general    rule  that  a  passenger  attempting   to 


board  any  street  car  while  in  motion  at  all  should  be  held  in 
contributory  negligence.  Every  person  is  supposed  to  know 
that  the  boarding  of  a  moving  train  or  car  is  attended  with 
the  danger  of  a  misstep  or  fall,  and  a  fall  beside  a  moving 
car  is  liable  to  bring  some  part  of  the  body  or  limbs  in  dan- 
ger of  being  crushed.  It  is  the  duty  of  those  having  control  and 
management  of  cars  designated  for  traffic  on  the  public  streets 
to  bring  such  cars  to  a  full  stop  at  such  places  as  are  conven- 
ient and  necessary  for  the  purpose  of  discharging  and  receiv- 
ing passengers,  and  it  is  no  less  the  duty  of  passengers  in 
getting  off  such  cars  to  observe  due  precaution  for  their  own 
safety.  We  cannot  say,  however,  that  it  is  inconsistent  with 
ordinary  care  and  caution  for  a  person  to  board  a  street  car 
while  in  motion.  Whether  one  has  not  exercised  due  care 
or  caution  in  so  doing  is  to  be  determined  by  the  particular 
circumstances  in  each  case,  and  is,  therefore,  a  question  of 
fact  to  be  submitted  to  the  jury. 

The  cases  heretofore  cited  in  which  it  has  been  held  that 
it  is  not  negligence  per  se  for  a  person  to  board  or  alight 
from  a  street  car  while  in  motion,  have  reference  in  a  great 
degree  to  horse  cars.  As  we  have  stated,  there  is  a  wide 
distinction  in  cases  of  such  motive  power,  as  the  act  is  not  in 
itself  negligence,  while  in  cars  propelled  by  steam  it  is  negli- 
gence to  do  so.  Where  the  motive  power  is  electricity,  a 
question  not  entirely  free  from  difficulty  is  presented.  The 
modern  progress  of  methods  of  transportation,  the  recent 
discoveries  of  the  possibilities  of  electricity  as  a  motive 
power,  and  the  perfection  which  it  has  within  a  few  years 
develojjed  and  attained,  have  demonstrated  a  power  popular 
as  a  method  of  transit.  The  purpose  to  which  a  power  of 
this  character  is  applied  must  to  some  extent  be  considered. 
Where  horses  were  formerly  used,  electricity  has  now  in  a 
measure  superseded.  The  same  style  and  often  the  same 
cars  are  used,  the  same  streets  arc  traveled,  and  a  like  number 
of  stops,  and  in  like  places,  are  made,  to  receive  and  deli\cr 
passengers.  Electricity  as  a  motive  power,  while  stronger 
and  more  powerful  and  with  possibilities  of  a  greater  speed, 
is  at  the  same  time  more  nearlv  under  the  control  of  the 
person  in  charge  than  horse  power.  The  strict  rule  in  force 
regarding  the  negligence  of  a  person  alighting  or  boarding 
an  ordinary  train  of  steam  cars  had  for  it  many  good  and  suffi- 
cient reasons,  which  are  not  applicable  to  the  electric  car  as 
in  general  use.  In  the  latter  case  stops  are  frec[uent,  and 
opportunity  for  great  speed  is  not  presented.  Steps  for 
passengers  are  near  the  ground,  and  the  clianrcs  of  a  mis- 
step or  fall  are  not  so  great  as  in  steam  cars  as  constructed. 
Streets  on  such  lines  are  gencralU'  pavi'd,  and  in  that  respect 
passengers  may  safely  deparl  or  board  such  cars  in  one  place 
as  another,  whereas,  in  the  case  of  steam  cars,  platforms  are 
generally  provided.  While  in  electric  cars  the  possibilities 
of  speed  are  greater  than  in  the  case  of  horse  cars,  vet  the 
general  operation  and  management  of  such  cars  so  nearlv 
approaches  to  that  of  horse  cars  that  it  must  be  held  that  the 
same  ride  of  law  wliiili,  in  the  cases  cited  and  a  long  line  of 
other  eases,  holds  thai  it  is  not  negligence  per  se  to  board  w 
depart  from  such  cars  while-  in  motion  is  also  ap|)lical)U-  to 
electric  cars. 

(.Supreme  Court  of  Illinois,  Cicero  it  Proviso  .Street  Rail- 
way Company  vs.  Meixner,  4  American  and  English  Rail- 
road Cases  (X.  S. )  216;    160  Illinois  Reports  320.) 
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(Note.  In  Omaha  Street  Railway  Company  vs.  Martin,  4  American 
&  English  Railroad  Cases  (.\.  S.)  i,  the  Supreme  Court  of  Nebraska 
reached  the  same  conclusion  holding  that  whether  the  act  of  a  person 
in  attempting  to  board  a  moving  street  car  is  negligence  or  not,  is 
generally  a  fact  to  be  determined  by  the  jury  taking  into  considera- 
tion all  the  circumstances  in  evidence  in  the  case. — Ed.) 

Riding    Bicycle    on    Cable    Car     Track— Injury   by    Car 
Approaching  From  Behind. 

There  was  e\  itloiR-c  that  plaintiff  was  riding  on  a  hicyclc 
upon  the  "slot"  between  the  rails  of  a  cable  car  track,  and 
was  knocked  clown  by  a  car  that  approached  from  behind, 
without  warning,  by  sounding  of  the  gong,  or  otherwise. 
Held^  that  he  was  lawftdly  upon  the  track  ;  that  although, 
being  in  a  place  of  danger,  he  was  bound  to  exercise  corres- 
ponding care,  he  was  not  under  a  duty  as  matter  of  law  to 
look  behind,  and  that  there  was  enough  to  go  to  the  jury  on 
the  cjuestions  of  the  cause  of  the  accident,  defendant's  negli- 
gence and  plaintiff's  freedom   from  contributory   negligence. 

(Supreme  Court  of  New  York.  James  H.  Rooks  vs- 
the  Houston,  West  Street  &  Pavonia  Ferry  Railroad  Com- 
pany ;   29  Chicago  Legal  News  118.) 

Injury  to  Persons  Driving  Upon  Track — Rights  of  Street 
Railway  Company  in  Street — Duty  of  Motorman  and  of 
Persons  in  the  Street — Greater  Speed  Than  Permitted 
by   Ordinance. 

Plaintiff  emerged  from  an  alley  way,  driving  his  team 
into  an  open  street,  upon  which  defendant  ran  its  car.  Immed- 
iately after  leaving  the  alley,  he  looked  in  the  direction  from 
which  the  car  came,  and  in  conseciuence  of  trees  and  poles, 
saw  none,  and  then  approached  the  track.  Before  crossing 
it  he  made  no  particular  effort  to  see  whether  a  car  was  com- 
ing, and  it  was  possible  that  the  poles  inight  have  obstructed 
the  view  between  him  and  the  car.  The  car  was  running  at 
the  rate  of  25  or  30  miles  an  hour,  and  no  gong  was  sounded 
until  just  before  the  collision  occurred  in  which  plaintiff  was 
injured.     Held,  that  a  nonsuit  was  improperly  grantetl. 

A  street  railwav  companv  has  no  superior  right  on  a  pub- 
lic street  to  that  of  the  public   at  large,  except   the    right   to  . 
lav  its  track  and  operate  cars ;  and    if  it  adopts  a  dangerous 
propelling  power  it  must  be  held   to  a  degree  of  care  propor- 
tionate to  the  increase  of  danger  to  the  public. 

A  street  car  has  the  right  of  wav  in  case  of  meeting  a 
person  or  vehicle,  but  each  party,  in  order  to  avoid  accident, 
must  exercise  ordinarv  care  and  such  reasonable  prudence  as 
the  surrounding  circumstances  require ;  and  what  may  be 
considered  ordinary  care  in  one  case  mav  amount  to  culpable 
negligence  in  another.  The  existence  of  negligence  in  each 
case  must  depend  on  the  circumstances  peculiar  to  it. 

It  is  the  duty  of  a  motorman  to  notice  whether  or  not  the 
track  is  clear  when  he  approaches  a  public  crossing,  anil  to 
sound  the  gong  as  warning. 

While  some  courts  hold  that,  where  the  speed  is  greater 
than  that  permitted  bv  the  ordinance,  it  is  negligence  per  se, 
yet  the  better  rule  appears  to  be  that  it  is  a  circumstance 
from  w'hich  negligence  may  be  inferred,  and  is  always  proper 
to  be  considered  by  the  jury. 

Persons  traveling  on  a  public  street,  along  or  across  a 
street,  are  not  held  to  the  exercise  of  the  same  degree  of 
care  as  when  traveling  along,  or  upon,  or  across,  an  ordinary 
steam  railroad. 

^^'hen  the  injiu-ed  part\  was  negligent  in  the  first  instance, 
such   negligence    will   not   defeat  his  action,  if  it  be  shown 


that  the  defendant  might  have  avoided  the  injury  by  the 
exercise  of  ordinary  care  and  reasonable  prudence. 

As  to  whose  negligence  was  the  proximate  cause  of  the 
accident  is  a  question  of  fact  for  the  jury. 

Supreme  C(nn-t  of  Utah.  Hall  vs.  Ogden  City  Street 
Railwav  Companv,  4  American  anil  English  Railway  cases 
(N.  S.)  77. 

Failure  to  Plead     Improper  Remarks  of  Counsel — Setting 
Aside   Verdict — Verdict  of  Fifty  I housand  Dollars. 

In  a  court  of  record  the  plaintiff,  for  the  validity  of  his 
judgment,  must  sec  to  it  that  the  defendant  is  brought,  or 
comes  into  court,  and  also  that  there  are  written  pleadings 
showing  a  cause  of  action  over  which  the  court  has  jurisdic- 
tion. Thus,  jurisdiction  over  the  person  and  subject  matter 
is  made  to  appear. 

The  defendant  is  not  called  upon  to  do  anything  to  show 
jurisdiction.  If  he  is  brought  or  comes  into  court,  jurisdic- 
tion over  him  is  obtained  ;  his  plea  confers  no  jurisdiction, 
and  his  failure  to  plead  deprives  the  court  of  no  right ;  on 
the  contrary  it  confers  a  right  to  enter  his  default,  or,  to 
speak  more  accurateh',  he  has  de])ri\ed  himself  of  a  right  he 
otherwise  had. 

Proceeding  to  trial  as  if  an  issue  had  been  made  up,  when 
there  has  been  a  faihn-e  to  make  an  issue,  is  a  waiver  of  the 
formal  issue,  and  the  trial  will  be  treated  as  though  an  issue 
liy  plea  had  been  formally'  tendered. 

When  verdict  will  be  set  aside  therefor. —  Under  our 
system  of  practice  there  is,  practically  nothing  which  the 
court  can  do  to  remove  the  poison  engendered  by  a  malici- 
ously unfair  and  unjust  statement  of  counsel,  save  to  grant 
a  new  trial.  Whether  the  court  will  for  such  cause  grant  a 
new  trial,  is  a  matter  of  discretion.  If,  from  all  that  was 
done,  as  well  as  from  the  Verdict,  the  court  is  of  the  opinion 
that  the  jury  were  not  thus  improperly  influenced,  and  that 
the  verdict  is,  in  no  measure,  the  result  of  such  unfair  means, 
and  that  the  parties  ha\e  had  the  trial  by  jury  which,  under 
the  constitution  and  law  of  this  state  is  their  right,  the  ver- 
dict should  not,  for  the  misconduct  of  counsel  be  set  aside. 

The  very  large  and  most  unusual  verdict  rendered  in  this 
case  was  the  result,  in  some  measiu-e,  of  the  inflammatory 
and  improper  address  of  counsel.  So  believing,  the  court 
feel  compelled  to  set  aside  the  judgment. 

(Appellate  Court  of  Illinois,  First  District,  West  Chicago 
Street  Railway  Company  vs.  Jesse  Krueger,  29  Chicago 
Legal  News,  179.) 

(Note. — In  a  similar  case  the  same  court,  speaking  by  Shepherd  J., 
of  the  improper  remarks  of  counsel  said:  The  effectual  and  perhaps 
only  practicable  remedy  in  ordinary  cases,  is  for  trial  judges  to 
impose  the  penalty  of  a  new  trial  upon  counsel  who  attempt  to  sub- 
vert justice  by  appeals  to  the  sympathies  and  prejudices  of  a  jury,  in 
trials  where  such  feelings  may  be  easily  aroused,  and  trial  courts 
should  not  hesitate  to  use  that  authority  in  this  regard.) 

(North  Ch.cago  Street  Railroad  vs.  Leonard,  29  Chicago 
Legal  News  181. — Ed.) 

Snow  Piled  on  Side  of  Street  by  Street  Car  Company — 
Injury  Caused  Thereby  to  Conveyance  on  Street. 
I.  In  an  action  for  damages,  caused  for  personal  injuries 
sustained  by  plaintiff  through  defendant's  negligence,  an 
averment  in  the  petition,  "  that  he  was  exercising  due  care  in 
tlriving  along  said  street,  and  but  for  the  existence  of  said 
mass  of  snow  so  piled  in  said  street,  could  have  controlled 
and  stopped  his  team,  and  his  buggy  would  not  have  been 
overturned  or  any  injtn-\-  sustained  by  him,"  states  facts  suffi- 
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ciently  to  justify  a  submission  to  a  jury  of  the  question  as 
to  whether,  under  all  the  circumstances,  the  mass  of  hardened 
snow  negligently  piled  upon  the  highway,  was  not  the  legal 
cause  of  the  accident,  which  resulted  in  an  injurv  to  the 
plaintiff. 

2.  A  street  railway  company,  which,  in  removing  the 
snow  from  its  tracks,  piles  it  up  in  the  part  of  the  street  out- 
side such  tracks,  and  suffers  it  to  remain  there  in  masses, 
which  constitutes  an  obstruction  to  travel,  in  violation  of  its 
general  dut\-  and  of  a  local  ordinance,  is  responsible  for  the 
injuries  suffered  by  a  traveler  on  the  street  whose  carriage  is 
upset  by  coming  in  contact  with  such  mass  of  snow  before 
he  was  able  to  regain  control  of  the  horses. 

3.  It  is  not,  in  itself,  negligence  to  start  an  electric  street 
car  in  the  ordinary  manner,  and  in  the  ordinary  course  of  the 
operation  of  such  car,  while  a  team  of  horses,  which  mani- 
fest no  symptoms  of  fright,  is  being  driven  past  it. 

( United  States  Circuit  Court  of  Appeals,  Sixth  Circuit. 
McDonald  v.  Toledo  Consolidated  Street  Railway  Company. 
i()  Chicago  Legal  Xews  3^.) 


MECHANICAL  TRACTION  IN  PARIS. 


From  Oiir  Owo  Correspondent.) 

Among  the  best  known  sj'stems  tor  street  car  traction  in 
Paris  the  Rowan  is  first  in  popularity.  The  cars  are  the 
most  comfortable  and  smooth  in  movement,  and  in  winter 
the  ample  supply  of  hot  water  from  the  condensers  heats 
them  so  admirably  that  it  is  no  surprise  to  find  them  always 
crowded.  Also  they  are  very  quick  to  start  and  speedy  on 
the  road,  and  in  all  respects  far  more  agreeable  to  the  public 
than  the  awkward  trail  cars  drawn  by  the  Mekarski  six- 
wheeled  compressed-air  locomotives  over  the  same  line  from 
the  Louvre  to  Auteuil.' 

As   will   be   seen   by   the  description    which    follows,  the 


FIGUKE    1— SINGLE    HOM-ER   KOWAN    MOTOK. 

boiler  and  motor,  though  apparently  built  in  the  car,  in  no 
way  communicate  any  vibration  to  the  vehicle,  as  is  so 
uncomfortably  noticeable  \n  other  forms  of  auto-cars  (save 
electric)  used  in  Paris.  These  cars  are  thus  a  luxury  for 
the  public,  which  has,  after  all,  some  claim  to  consideration 
as  well  as  the  shareholders. 


There  are  two  types  of  boilers  in  regular  use  with  these 
cars — single  vertical  and  twin  vertical.  Figure  i  shows  the 
single  boiler  type  of  motor.  The  inner  shell  of  the  boiler  is 
made  square  for  a  distance  above  the  fire  box,  and  has  hori- 
zontal water  tubes  extending  across  it  in  both  directions. 
These   tubes  are  of  different  diameters,  the   largest  being  in 


FIGURE  2 — TWIN-BOILER   ROWAN    MOTOR — LONGITUDINAL  SECTION. 

the  bottom  row.  Above  this  square  chamber  the  inner  shell 
of  the  boiler  is  conical  and  contains  a  worm  in  which  the 
steam  is  superheated.  The  superheating  coil  is,  by  its  posi- 
tion, protected  from  cold  air  currents.  The  upper  portion 
of  the  boiler  is  bolted  to  the  fire  box-shell  by  means  of 
Hanges  on  both,  so  that  the  water  tubes  are  readily  accessible 
for  cleaning  and  examination. 

The  cylinders  and  moving  parts  are  perfectly  protected 
from  dust  and  mud  by  a  casing  which  is  not  shown  in  the 
illustration.  The  motor  is  placed  at  the  front  end  of  the 
truck,  where  it  will  be  under  the  driver's  eye,  and  the  truck 
balanced  at  the  other  end  by  a  feed  water  tank. 

In  Figures  2,  3  and  4  are  shown  a  longitudinal  section,  a 
plan  and  a  transverse  section  of  the  twin-boiler  motor.  The 
boiler  is  similar  to  two  single  boilers  coupled  by  a  transverse 
trunk.  When  it  is  desired  to  inspect  the  tubes  the  outer 
shells,  with  the  trunk,  may  be  lifted  clear  of  the  lower  parts 
of  the  boilers  as  with  the  single  boiler. 

As  the  public-way  regulations  often  prescribe  the  width 
of  the  frames  and  outsi<le  cylinders  are  not  always  easy  to 
restrict  within  the  given  limits,  it  becomes  necessary  to  place 
the  cylinders  within  the  frame.  This  is  the  arrangement  on 
the  Paris  city  cars,  and,  as  will  be  seen  from  the  illustrations, 
all  of  the  motor  is  comprised  between  the  axles  and  the  fire- 
boxes and  the  steel  case  which  excludes  mud  and  dust  and 
serves  as  the  frame.  It  also  carries  a  feed  water  tank  which 
is  placed  at  the  end  opposite  to  the  motor.  Instead  of  enter- 
ing their  guides  from  the  bottom,  as  is  usually  the  case,  the 
axle  boxes  slide  in  from  the  top.  Doors  in  the  upper  side 
only,  enable  the  driver  to  readily  inspect  the  moving  parts 
from  his  usual  position  on  the  foot  plate.  Upon  each  side 
of  the  frame,  equidistant  from  the  two  axles,  is  riveted  a 
channeled  plate  bent  to  the  arc  of  a  circle  with  the  center  of 
the  truck  as  its  center  (see  Figures  3  and  6).     The  forward 
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end  of  the  car  is  carried  on  two  leaf  springs  which  have  at 
their  extremities  shoes  sHding  in  the  semicircular  channels. 
15y  this  means  free  movement  of  the  forward  truck  is 
allowed  on  the  sharpest  curves,  of  which  there  are  some  of 
48  feet  radius.  It  is  a  matter  of  but  a  few  minutes  to  lift 
the  car  body,  draw  out  the  motor  truck  and  put  another  in 
its  place,  if  it  is  not  desired  to  have  the  car  lie  idle  while 
cleaning  or   repairing  the  motor.     The  construction  of  the 


FIGURE   3 — TWIN-BOILER    ROWAN    MOTOR — PLAN. 

pony  truck  at  the  rear  end  of  the  car  will  be  understood 
from  Fig.  5. 

The  motor  shown  in  Figures  J,  3  and  4  weighs  13,000 
pounds  empty,  can  evaporate  1,830  pounds  of  water  per 
hour  and  exerts  a  tractive  effort  of  2,200  pounds.  The 
adhesion  of  the  drivers  being  augmented  by  the  weight  on 
the  front  bearings  of  the  car  body,  is  sufficient  for  such  a 
draw-bar  pull,  even  on  muddy  rails.  An  auto-car  motor 
has  the  advantage  that  it  may  be  made  2  y^  times  lighter  than 
an  independent  locomotive. 

The  surface  condensers,  placed  upon  the  car  roof,  consist  of 
a  series  of   chambers   formed    by    two    thin    sheets    of  cor- 


FIGURE   4 — TWIN-BOILER    ROWAN    MOTOR — TRANSVERSE   SECTION. 

rugated  copper  riveted  together,  forming  thus  cavities  l ^- 
inch  in  diameter.  These  chambers,  placed  side  by  side  and 
hidden  by  the  name  board  on  the  roof,  are  connected  together 
at  one  end  by  the  exhaust  steam  pipe,  and  at  the  other  by   a 


collecting  tube,  which  receives  the  water  of  condensation  and 
leads  it  to  the  tanks  underneath  the  car  body.  A  rubber 
hose  connects  these  tanks  with  the  feed  water  tank  in  the 
engine  frame  and  keeps  the  latter  always  supplied.  The 
injector  and  pumps  are  contained  in  this  latter  tank. 

In  addition  to  the  economy  effected  in  the  cost  of  heating 
the  cars  during  the  winter  months,  these  condensing  cars 
save  in  fuel  from  2^  to  35^  pounds  of  coke  per  mile  run, 
or  about  $200  per  year,  reckoning  the  annual  mileage  at 
22,500  and  coke  at  $6  per  ton  of  2,240  pounds.  Besides 
this  economy  there  is  the  usual  advantage  of  condensation, 
pure  water  and  little  boiler  incrustation.  In  case  the  con- 
densing water  becomes  highly  heated  and  the  engine  is  work- 
ing at  full  power  on  an  up  grade,  all  of  the  steam  may  not  be 
condensed.  In  this  event  it  is  led  from  the  condenser  into 
the  upper  part  of  the  fire  box,  and  there  becoming  super- 
heated  escapes   invisible    into    the   outer    atmosphere.     The 


I-IGLRL    5    AND    0— THE    ROWAN    CAR. 

double  boilers  have  but  one  water  gage  and  one  pressure 
gage,  and  the  car  is  easily  managed  by  one  driver  in  the 
most  crowded  streets. 

Since  the  introduction  of  the  Serpollet  cars  and  the 
Romainville  electric  cars  there  has  been  more  claim  to  ele- 
gance of  appearance  in  Paris  street  cars,  but  until  now  the 
Rowan  bogie  cars  remain  the  most  handsome  of  any 
employed.  The  "galloping"  movement  of  the  first  named, 
and  of  others,  is  entirely  absent  in  the  latter,  because  of  the 
long  wheel  base.  These  cars  haul  a  trailer  with  seats  for  50 
with  ease,  and  can  run  a  whole  day  without  need  of  taking 
water.  They  burn  about  61^  pounds  of  coke  per  mile  run. 
The  coke  is  carried  in  a  number  of  little  buckets  at  the 
driver's  hand.  With  a  full  load  of  50  passengers  the  car 
weighs  about  28,000  pounds. 


Friends  of  J.  M.  Atkinson,  this  city,  will  regret  to  learn 
of  the  death  of  his  sister,  who  died  in  Chicago.  He  went 
east  with  the  remains,  for  burial  at  Richmond,  Va. 


All)ert  M.  King,  superintendent  of  the  Jackson  &  Sharp 
Company's  car  works,  at  Wilmington,  Del.,  dieil  January  i, 
of  heart  disease.  He  was  48  years  of  age.  During  his  18 
years'  service  as  superintendent  Mr.  King  was  brought  into 
contact  with  many  railroad  men  who  will  remember  him 
with  pleasure  and  regret  his  sad  and  sudden  death. 


(ptMjdS^^iJji^u^ 


1(1'.) 


THE  STREET  RAILWAYS  HAVE  TO 
CONTEND  WITH  SNOW  STORMS. 


Street  railway  companies  have  learned  that  snow  storms 
are  very  troublesome  and  costly  experiences.  The  delav  <ir 
stoppage  of  regular  traffic  causes  not  onlv  a  loss  in  fares 
but  also  of  public  prestige.  So  that  much  attention  has 
been  given  to  plows,  brushes  and  sweepers  and  all  com- 
panies are  now  more  or  less  thoroughly  prepared  for  sucli 
emergencies.  These  appliances  have  received  a  severe  test 
during  the  past  month  for  snow  or  sleet  storms  and  intense 
cold  %veather  have  prevailed  almost  throughout  the  country. 
One  source  of  troul)le  has  been  the  packing  of  drv  snow 
and  dirt  on  the  rails  and  the  consequent  damage  to  com- 
mutators and  armature  by  careless  use  of  the  controllers. 
In  the  cities  the  frequent  passage  of  cars  together  with 
a  liberal  use  of  salt  and  sand  kept  the  rails  in  fair  con- 
dition. The  suburban  and  interurban  lines  had  to  contend 
with  heavv  drifts  which  in  some  cuts  reached  a  depth  of 
6  feet.  In  Chicago,  the  roads  were  very  successful  in 
keeping  the  tracks  clear  even  in  the  outlying  districts. 
On  one  branch  of  the  Calumet  Electric  the  deep  drifts 
and  sunken  rails  prevented  the  operation  of  the  line  for 
half  a  dav. 

In  Xew  York  City,  Col.  Waring  entered  into  an  agree- 
ment with  the  Metropolitan,  the  Third  avenue,  the  Fortv 
second  street,  Manhattanville  &  St.  Nicholas  avenue,  the 
Dry  Dock,  the  East  Broadway  &  Battery,  the  Second  ave- 
nue, the  Central  Crosstown,  the  Union  railways,  and  all 
lines  controlled  by  them.  The  arrangement  was  that  each 
company  should  assume  responsibility  for  a  certain  street  area, 
from  curb  to  curb,  instead  of  only  on  its  own  tracks,  while 
the  city  street  cleaning  department  clears  the  snow  from  the 
remainder  of  the  streets  through  which  the  companies' 
tracks  pass.  This  has  worked  with  satisfaction  both  to 
the  public  and  the  companies,  the  snow  being  removed 
so  quickly  that  neither  the  street  nor  railway  traffic  was 
obstructed. 

In  New  Britain,  Conn.,  considerable  ditbcullv  was  exper- 
ienced from  the  snow  being  packed  on  and  between  the 
rails  of  the  East  Main  street  line  by  cabs  which  had  taken 
guests  home  from  entertainments  the  night  before.  The 
snow  plows  were  supplemented  by  force  of  30  men  and  10 
learns.  It  cost  the  Central  Railway  about  $600  to  keep  the 
system  in  operation  and  the  effort  called  forth  favorable  com- 
ment from  the  press. 

At  Springfield,  Mass.,  the  snow  storm  gave  employment 
to  upwards  of  500  idle  men,  which  cost  the  city  and  street 
railwav  company  about  $1,^00.  The  work  of  remo\ing 
snow  was  carried  on  with  vigor  and  little  incouveiiieiKe  to 
patrons  resulted. 

The  New  Utrecht  &  Gravesend  (  N.  Y. )  trolley  line 
was  unable  to  cope  with  the  big  drifts  on  the  tracks  and 
traffic  was  suspended  for  nearly  two  days.  Four  cars 
and  a  plough  were  stalled  in  the  snow  banks  on  the  West 
I-nd  line  at  Coney  Island,  causing  great  inconvenience  to 
the  patrons. 

The  C)maha  Street  Railway  Company  jjlaced  all  the 
-.weepers  on  the  tracks  as  soon  as  the  snow  began  lo  fall 
and  kept  the  cars  running  at  frequent  intervals,  a  very  effe(  ■ 
live   methoil. 

.At  Westchester,  I'a.,  ice  on  the  trolley  wire  and  rails 
caused  no  end  of  trouble  especially  on  the  grades  where  the 
wheels  would  spin  on  the  slippery  tracks. 


GOOD  RECORD  FOR  A  CABLE. 


The  Melbourne  Tramway  &  Omnibus  Company,  Mel- 
bourne, Australia,  on  December  10,  1896,  replaced  a  wire 
cable  on  the  Collins  street  line,  which  had  been  in  use  since 
December  S,  1895,  ^52  weeks  and  4  days,  running  at  10  miles 
per  hour.  This  cable  was  manufactured  by  George  Cra- 
dock  &  Company,  Wakefield,  England,  and  was  between 
17,000  and  18,000  feet  in  length  and  35/g  inches  in  circum- 
ference. The  railway  company  was  well  satisfied  with  this 
Crailock  cable,  as  the  average  life  of  the  last  three  ropes,  all 
by  other  makers,  used  on  this  line  was  but  16  weeks  and 
■^  da\ . 


NEW  LINE  IN  CANADA. 


A  company  known  as  the  Brantford,  Port  Dover  &  Gait 
Electric  Radial  Railway  Company  has  been  organized  at 
Brantford,  Ont.  As  shown  on  the  map  the  line  will  run 
south  from  Brantford  to  Port  Dover  on  Lake  Erie  via  Mt. 
Pleasant,  Boston,  Waterford  and  Simcoe,  with  about  40  miles 
of  track,  and  in  a  northwesterly  direction  from  Brantford 
to  Paris  and  thence  to  Gault  or  Ayr,  about  25  miles.  It  has 
not  yet  been  definitely  decided  whether  Gault  or  Ayr  will  be 


made  the  northern  terminus.  The  company  will  carry  pas- 
sciigers  and  light  freight,  and  should  the  demand  justify  it 
a  heavy  freight  service  will  be  added.  This  line  will  run 
through  a  very  rich  agricultural  country  and  connect  a  large 
number  of  small  towns,  to  which  such  a  service  as  that  con- 
templated will  be  very  advantageous,  and  there  is  every  indi- 
cation that  the  venture  will  be  a  paying  one.  It  is  intended 
that  the  roadbed  and  equipment  shall  be  up  to  the  standard 
for  interurban  lines. 

PENNSYLVANIA  STREET  RAILWAYS. 

The  total  number  of  miles  of  street  railway  in  operation 
in  this  state  is  1,562,  being  an  increase  for  the  year  of  253 
miles.  There  are  3,319  motor  cars  in  ser\  ice,  of  whicli  the 
Union  Traction  Company  of  Philadelphia  owns  i.jS.v 
The  men  employed  number  8,394,  but  this  is  l>elie\ecl  to  lie 
considerahly  short  of  the  actual  llgiircs,  as  main  of  the 
c(ini|>anies  failed  to  report  the  exact  number  of  llu'ir 
employes.  Tlie  mil  ways  carried  37'),5()2,55l  passengers, 
the  receipts  being  .$  1 8,791,553,  leaving  for  dividends  ,'|i3,- 
5)8,053.  The  capitalization  per  mile  of  road  a\erages  about 
$142,000. 
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This  departmentis  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


The  West  End  Street  Railway  of  Boston,  is  adopting  a 
plan  long  advocated  bj-  the  Review,  viz.,  electrical  driving 
fur  its  boiler  feed  water  jjumps  in  its  largest  power  station 
at  Albany  street.  The  arrangement  is  a  very  simple  and 
economical  one.  Two  old  D62  generators  have  been  set  up 
to  operate  as  motors  and  are  belted  to  a  line  shaft.  Either 
one  of  these  machines  is  large  enough  to  operate  all  the 
pumps,  so  that  one  is  held  as  a  reserve.  To  the  line  shaft 
are  belted  six  quadruple  cylinder  feed  pumps.  The  line 
shaft  runs  at  160  r.  p.  m.  and  the  pumps  at  30.  The  pumps 
have  fast  and  loose  belt  pulleys  for  starting  and  stopping 
independently,  and  are  provided  with  fly  wheels.  The 
pumps  are  all  alike,  each  having  four  single  acting  cylinders, 
6  inches  in  diameter  by  6  inch  stroke.  As  many  pumps 
will  be  run  at  a  time  as  the  load  of  the  station  requires.  The 
plant  has  a  maximum  rated  output  of  over  13,000  horse- 
power. It  is  expected  that  the  new  plan  will  be  a  decided 
economy  over  the  old  one  of  feeding  by  wasteful  direct  act- 
ing steam  pumps,  not  only  in  the  way  of  fuel  but  in  repairs 
and  attendance.  A  direct  acting  steam  pump  that  makes  no 
use  of  the  expansion  of  the  steam  it  uses,  and  gives  an  indi- 
cator chagram  resembling  the  cross  section  of  a  dry  goods 
box,  is  not  a  very  difficult  thing  to  beat  in  the  way  of  econ- 
omy even  through  the  medium  of  a  dynamo  and  motor.  It 
might  be  argued  that  a  steam  engine  driving  the  line  shaft 
which  drives  the  pumps  would  be  more  economical  than  the 
more  roundabout  power  transmission  employing  an  electric 
motor.  But  this  is  not  likelv  to  be  the  case,  for  the  poor 
economy  of  the  small  steam  engine  as  compared  with  the 
large  compound  condensing  corliss  engines  with  which  the 
direct  connected  generators  are  driven  will  compensate  for 
the  transformation  of  power  from  steam  to  electricity.  Then 
too,  the  steam  engine  would  recjuire  more  attention  and 
repair  than  the  motor,  to  sav  nothing  of  the  fact  that  tlie 
motor  being  scrap  machinery  cost  the  company  nothing, 
while  a  steam  engine  would  ha\e  had  to  be  purchased.  The 
adoption  of  this  plan  bv  the  largest  power  station  in  the 
country  will,  we  trust,  induce  other  companies  to  throw 
aside  conservatism  in  this  matter  and  follow  the  example 
already  set  by  several  English  railway  power  stations. 


hours,  from  5  a.  m.  to  the  same  time  the  following  morning. 
The  results  are  as  follows  : 

Total  watt-hours 5,260,000 

Total  pounds  of  coal  used 27, 1 00 

Total  pounds  of  water  used 145,700 

Water  evaporated  per  pound  of  coal  (actual  condition,)  lbs.  5.37 

Water  per  kilowatt-hour,  lbs 27.69 

Water  per  electrical  horse-power-hour 20.65 

Coal  per  kilowatt-hour 5.15 

Coal  per  electrical  horse-power-hour 3.84 

Cost  of  fuel  per  day S      1 2.87 

Cost  of  fuel  per  ton .95 

Cost  of  fuel  per  kilowatt-huur .0024 

Cost  of  fuel  per  electrical  horse-power  hour .0018 

Cost  of  evaporating  1,000  pounds  of  water  (actual  conditions)  .0883 
The  boilers   are   the    Stirling  water   tube   tvpe  and  Green 
economizers  arc  emploved. 


The  want  of  accuracy  in  water  meters  is  proverbial  and 
few  power  plant  engineers  that  have  any  regard  for  the 
truth  depend  on  them  for  keeping  record  of  the  evapora- 
tive efficiencv  of  their  boilers.  The  only  sure  way  is  to 
actually  weigh  or  measure  the  water  used  for  feeding.  To 
measure  the  water  in  any  quantity  requires  a  large  tank,  but 
unless  the  plant  is  very  much  crowded  such  a  tank  is  usually 
desirable,  not  only  because  it  affords  an  accurate  means  of 
measuring  water  but  because  it  affords  water  storage  to  tide 
over  any  brief  shutting  off  of  the  source  of  suppl)-.  The 
Lynn  &  Boston  Railroad,  at  its  Lynn  station,  has  an  iron 
tank,  the  capacit\-  of  which  is  accurately  calculated  from  its 
dimensions.  This  tank  stands  on  waste  land  back  of  the 
station  and  contains  when  full  about  enough  for  a  day's  sup- 
ply. It  is  filled  every  day  from  the  city  mains,  and  the 
amount  of  water  used  is  determined  by  a  gauge  showing  the 
height  of  water  in  the  tank.  If  it  becomes  necessary  to  use 
more  %\  ater  than  a  tankfuU  in  a  day,  more  is  run  in  and 
account  of  it  is  kept  by  a.  water  meter.  The  amoinit  so 
measured  is  so  small  a  part  of  the  whole  usually,  that  a  con- 
siderable error  in  the  meter  could  cause  only  a  small  per  cent 
of  error  in  the  total  result.  However  the  water  meter  is 
calibrated  ever}'  day  by  running  water  through  it  to  fill  the 
tank  so  that  even  this  small  error  is  eliminated. 


In  view  of  the  power  plant  performance  tests  that  have 
previously  appeared  in  this  department  the  results  of  a  test 
made  in  the  South  Chicago  City  Railway  power  station  the 
past  fall,  furnished  us  through  the  courtesy  of  B.J.Jones,  super- 
intendent, are  of  interest.  The  test  was  made  to  determine 
the  working  efficiency  of  a  new  direct  connected  cross-com- 
povmd  condensing  corliss,  but  included  the  whole  plant  from 
coal  pile  to  switchboard.  The  showing  is  a  splendid  one  for 
the  general  efficiency  of  the  plant  and  is  nearly  etjual  to  the 
best  of  the  twenty  electric  railway  power  plant  performances 
summarized   in   our   April    1S96   issue.      The    test  lasted   24 


For  some  years  the  West  End  road  of  Boston,  has  been 
hampered  in  getting  coal  to  its  largest  power  station  because 
the  power  house  is  on  the  opposite  side  of  a  public  street 
from  the  coal  docks  where  fuel  is  landed.  Up  to  this  winter 
the  method  has  been  to  load  the  coal  into  one  horse  dump 
carts  and  haul  it  across  the  street,  where  after  much  fuss  and 
backing  and  slipping  on  grades  it  was  finally  landed  in  front 
of  the  boilers.  Conveyers  have  not  been  put  in  as  at  the 
other  plants  of  this  company  because  permission  could  not  be 
obtained  to  cross  the  street  with  conveyors  either  overhead 
or  imderground.      Recently,  however,  the  great  expense  for 
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liorses  and  men  has  been  done  away  with  bj-  putting  down  a 
narrow  gauge  line  through  the  center  of  the  boiler  room  in 
front  of  the  two  facing  rows  of  lioilers  and  out  across  the 
streets  to  the  hoppers  on  the  coal  docks.  This  tramway  is 
equipped  with  side  dumping  coal  cars  and  a  General  Electric 
mining  locomotive.  One  man  can  operate  this  locomotive  and 
coal  train,  taking  the  place  of  several  men  and  horses  and 
dump  carts.  The  track  through  the  boiler  room  is  slightlv 
elevate<l  to  facilitate  dumping. 


On  Februarv  2,  a  serious  accident  occurred  at  the  Rock- 
well street  power  house  of  the  West  Chicago  Street  Railroad 
Companv  ;  three  men  were  badlv  burned  bv  the  explosion  of 
oil  tanks  back  of  the  building.  The  explosion  was  caused 
bv  gas,  which  had  been  formed  from  the  escaping  oil,  becom- 
ing ignited  from  torches  in  the  hands  of  the  men  who  were 
engaged  in  repairing  a  leak  in  one  of  the  feed  pipes.  Two 
empty  oil  tank  cars  on  the  siding  were  slightly  damaged  and 
some  sheds  destrovcd,  but  bevond  this  no  damage  was  done 
to  propertv. 


STEEL  PLATE    FLY  WHEELS  AT  BOSTON. 


Xo  fl)'  wheel,  whatever  its  construction,  can  withstand 
with  certainty  a  speed  greatly  in  excess  of  the  rated  speed 
of  its  engine,  but  in  view  of  the  accidents  of  the  last  few 
vears  it  is  certainly  desirable  to  have  fly  wheels  with  greater 
factors  of  safetv  than  the  usual  cast  iron  wheel.  Such  factor 
of  safety,  for  example,  as  is  furnished  by  a  steel  or  wrought 
iron  structure.  The  West  End  Street  Railway  of  Boston 
at  the  time  it  changed  its  largest  power  station  from  a  belted 
to  a  direct  driven  plant  adopted   a  plate  flv  wheel   built  up  of 


steel  plates.  This  construction  i>f  wheel,  which  was  furnished 
by  the  E.  V.  Allis  Company  of  Milwaukee,  has  also  been 
put  in  the  new  Charlestown  station  of  the  West  End  road. 
The  hub  of  this  type  of  wheel  is  cast  iron,  that  being  the 
oidy  ca.st  iron  in  the  wheel.  In  place  of  spokes  the  wheel 
has  two  steel  plates,  as  shown  in  the  accompanying  diagram 
giving  a  cross  section  through  half  the  wheel,  and  between 


the  plates  is  provided  a  brace  as  shown.  The  rim  is  made 
up  of  steel  plates  with  joints  alternating.  Each  plate  is  i 
inch   thick  and   overlaps  the  7  joints  of  other  plates.     Out- 


side the  web  plates,  which  take  the  place  of  spokes  are  cover 
plates  I  inch  thick,  1 2  inches  wide  and  of  such  length  that 
there  are  eight  of  them  in  the  circumference  of  the  wheel. 
The   wheel,   when    finished,   lias    the  appearance   of    a  solid 


—J— 6  S'diam^  Torn-X-9J 


wheel, 
u  heels 


SECTION   OF   FLV   WHEKL. 

The  rim  velocity  is  about  a  mile  a  minute.  These 
re  used  on  ten  of  the  West  End's  machines  -  in  all 
iig  iHrectlv  connected  to  fjeneral  Electric  generators. 


ANNOUNCEMENTS  FOR  THE  CHICAGO 
ELECTRICAL  ASSOCIATION. 


The  winter  and  spring  program  of  the  Chicago  Electrical 
.VsscjLiation  has  been  printed.  It  is  as  follows  :  February 
19,  "Vacuum  Tube  Lighting,"  by  M.  A.  Edson,  of  the 
Chicago  Telephone  Company  ;  March  5,  "  Electrical  Reso- 
nance," by  Kempster  B.  Miller,  of  the  Western  Telephone 
Construction  Company;  March  19,  "Cable  Testing,"  by 
George  D.  Hale,  of  the  Western  Electric  Company  ;  April 
2,  "  Requirements  of  High  Speed  and  Heavy  Electric  Trac- 
tion," by  Hay  ward  Cochrane  and  E.J.  Swartout;  April  16, 
"Arc  Lighting  in  America  and  Europe,"  by  C.  Wiler,  of 
the  Western  Electric  Company  ;  May  7,  "Direct  Current 
Transformers,"  by  C.  H.  Thordarson.  The  meetings  are 
held  at  8  o'clock,  in  room  1737  Monailnock  building. 
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PYROTECHNIC  DISPLAY  BY  THE  LAKE 
STREET  ELEVATED. 

During  the  recent  snow  storm  in  Chicago,  the  rails  of  the 
elevated  roads  were  covered  with  sleet  and  snow.  More 
than  the  usual  amount  of  arcing  and  sparking  was  caused. 
Whenever  a  train  of  cars   passed   it   left  a  shower  of  sparks. 


These  descended  to  the  street  or  on  the  tops  of  the  surface 
cars.  People  looked  upon  the  spectacle  with  wonder  and 
suspicion  and  gave  the  incandescent  particles  a  wide  berth. 
However  it  proved  to  be  perfectly  harmless,  possible  small 
particles  of  iron  and  dirt  being  the  cause.  Neither  the  rails 
nor  contact  shoes  showed  any  evil  effect  from  the  illumination. 
The  flashes  were  almost  continuous  and  could  be  seen  for 
blocks,  and  hundreds  watched  the  display. 


A  SELF-FEEDING  RAIL  DRILL. 


The  Williams  &  Moore  Railway  Jack  Company,  90  East 
Ohio  street,  Chicago,  has  recently  put  on  the  market  the  self- 
feeding  rail  drill  which  we  illustrate  herewith.  In  it,  the  inven- 
tor, Mr.  Moore,  has  developed  a  mechanically  efficient  drill 
which   is  compact    in    form    and    easilv    manipulated.      The 


FIG.    I — MOORE  S   SELF    FEEDING    RAIL    DRILL. 

illustrations  which  we  publish  show  the  construction.  Fig. 
I  is  a  plan  and  Fig.  2  an  elevation  of  the  drill  when  in 
position. 

R()tar\  motion  is  transmitted  to  tlic  drill  through  the 
four  bevel  gears,  which  are  supported  in  the  principal  cast- 
ing A,  and  operated  b)'  the  hand  lever  H,  a  double  ratchet, 
which    ensjasjes   the    wheel    C    on   the    forward   stroke    and 


1)  on  the  return,  thus  giving  a  continuous  application  of 
power  to  the  drill.  The  thrust  of  the  drill  is  transmitted 
from  the  lower  bevel  gear,  the  shaft  of  which  serves  to  hold 
the  drill,  through  an  inner  frame  E  (  which  is  not  verv 
clearly  shown)  and  is  finally  received  on  the  steel  nut  F, 
carried  on  the  screw  as  shown.  Ball  bearings  are  provided 
between  the  gears  and  the  inner  frame  E,  and  also  where 
the  outer  gear  bears  on  the  nut  F  (this  latter  ball  bearing  is 
shown  bv  dotted  lines  in  Fig.  i  )  and  by  this  means  the 
friction  due  to  thrust  is  cut  down  to  a  minimum. 

Tile  screw  is  firmly  set  in  the  yoke  G,  as  arc  the  guides 
II  II,  which  serve  to  keep  the  main  casting  A  in  line.  The 
arrangement  of  the  side  straps  and  the  hooks  which  grip 
the  rail  is  readily  seen.  By  lifting  the  lever  I,  the  side 
straps  are  thrust  forward  and  the  hooks  pushed  out  so  that 
they  mav  be  thrown  back  and  permit  a  train  to  pass  without 
moving  the  drill.  It  should  be  mentioned  that  the  hooks 
mav  be  adjusted  so  as  to  pass  under  the  rail  as  well  as 
over  it. 

The  automatic  feed  is  secured  by  means  of  the  split  collar 
K,  which  is  fastened  to  and  turns  with  the  shaft  of  the  outer 
gear.  When  the  thumb  screw  J  is  loosened  the  nut  F 
remains  stationary  and  the  feed  is  bj'  hand,  but  when  the 
thumb  screw  is  tightened  the  collar  bears  on  the  lower 
portion  of  the  nut  ( shown  dotted )  and  causes  the  latter  to 
turn,    giving    an  automatic    feed.      As    the    only    connection 


FIG.   2 — ELEVATION. 

between  the  collar  and  the  nut  is  through    friction  the  speed 
of  the  feed  depends  upon  how  tightly  the  nut  is  gripped. 

The  drill  is  ll  inches  wide  by  24  inches  long  and  65^ 
inches  high.  When  in  position  it  rests  upon  a  foot  piece  P, 
and  the  shield  S,  which  protects  the  gears  from  contact  with 
the  ground. 


THE  NEW  ORLEANS  TRACTION  COMPANY. 


The  New  Orleans  Traction  Company,  which  has  hereto- 
fore rented  its  power  from  the  Louisiana  Light  &  Power 
Company,  has  purchased  from  the  latter  company  one-half 
of  its  plant,  comprising  eighteen  boilers,  three  large  engines 
and  generators.  Several  improvements  in  the  plant  are  con- 
templated, and  the  capacity  will  be  increased  by  adding  a 
i,ooo-ii-p  cross- compound  AUis  engine  direct  connected  to 
an  800- K-w  generator.  The  company  has  made  arrange- 
ments for  the  summer  season  at  its  West  End  resort. 
Among  the  attractions  is  Phinney's  United  States  band  of 
Chicago,  which  has  been  secured  for  two  months.  It  will 
be  remembered  that  it  is  this  company  which  recently 
secured  the  able  services  of  C.  D.  Wyman,  late  of  Milwau- 
kee, as  general  manager. 


The  Tramways  Committee  of  Dover,  England,  has 
decidetl  to  make  some  improvements.  A  new  car  shed  is 
to  be  constructed,  new  rails  laid,  the  road-bed  improved  and 
additions  made  to  the  equipment. 
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BAD  MONEY. 


How  It  Comes  to  Street  Railways  and  What  is  Done  With  It- 


Whenever  a  man  rimls  that  some  one  has  passed  a  coun- 
terfeit nickel,  clime  or  ciuarter  on  him,  he  has  a  very  vintlic- 
tive  feeling.  However  honest  he  may  be,  it  is  a  great  temp- 
tation to  either  drop  the  bad  coin  in  the  collection  V)ox  or 
give  it  to  some  unsuspecting  street  car  conductor.  Most  of 
the  street  raihvav  companies  lia\  e  had  to  make  rules  in 
regard  to  receiving  this  kind  of  coin,  lea\  ing  the  conductors 
to  bear  the  responsibility  of  such  dishonesty.  Perhaps  their 
stories  would  be  of  more  interest  than  those  from  the  treas- 
urers of  the  companies.  While  pursuing  this  investigation 
the  writer  had  a  practical  example  of  how  this  matter  is 
treated.  Some  evil  disposed  person  left  a  poor  sample  of  a 
counterfeit  half  dollar  with  a  Chicago  conductor.  No  doubt 
the  conductor  fell  that  there  were  two  parties  involved,  him- 
self and  the  public  and  he  was  the  injured  one.  Retriliution 
was  his  right  and  he  slipped  the  counterfeit  into  the  hand  of 
the  next  unsophisticated  person  needing  change.  This  is 
the  every  dav  method  of  solving  the  problem. 

However,  in  spite  of  vigilance,  the  companies  find  them- 
selves in  the  possession  of  some  bail  money.  A  short  time 
ago  the  Citizens  Street  Railroad  Company  of  Indianapolis, 
turned  over  to  the  United  States  treasury  agent  about  three 
years  accumulation  of  counterfeit  money  which  was  for- 
warded to  Washington  to  be  destroyed.  The  coins  are 
mostlv  of  small  denomination,  but  one  very  poor  counterfeit 
of  a  $5  gold  piece  was  among  them.  It  was  innde  ol  com- 
position metal,  imperfectly  stamped  and  gold  plated.  Two 
$2  silver  certificates,  known  as  Windom-head  notes  were 
also  sent  to  Washington.  The  rest  of  the  collection  was 
made  up  of  28  dollars,  mostly  cast  and  of  poor  iiuality,  1!) 
half  dollars,  46  quarters,  384  dimes,  936  nickels  and  1,390 
coppers.  We  have  received  numerous  letters  from  street 
railway  treasurers  who  make  the  following  reports  : 

The  Consolidated  Traction  Company,  of  Jersey  City, 
says  :  "  Our  receivers  have  orders  not  to  accept  any  muti- 
lated or  counterfeit  coins.  If  they  do  so,  they  are  obliged  to 
make  good  the  amoimt." 

The  Chicago  City  Railway  Company  says:  "  In  regard 
to  bad  monev,  will  make  the  following  answers  :  We  accept 
only  current  monev  from  conductors.  About  twenty  dollars 
slips  through  all  hands  annually.  That  we  do  get,  we 
destroy.  We  find  that  dollars  predominate  in  counterfeits." 
The  Tri-City  Railway  Company  of  Davenport,  Iowa, 
answers :  "  We  do  not  accept  it  from  conductors.  They 
must  stand  any  loss  from  this  source.  Receivers  report 
counterfeit  silver  dollars  occasionally  and  some  plugged 
nickels.      Very  little  trouble  from  this   source." 

Denver  Consolidated  Tramway  Company  says:  We 
accept  no  counterfeits.  If  a  bad  coin  is  turned  in,  it  is  held 
back  and  given  to  the  secret  service  agent.  The  conductor 
must  pay  a  good  coin  in  its  place.  For  1896,  about  $20.80 
was  received  which  is  about  the  average.  The  counterfeits 
are  mostly  dollar  and  half  dollar  pieces.  Conductors  have 
the  privilege  of  going  to  secret  service  agents  and  finding 
out  about  all  new  couterfeits.  Notices  of  new  counterfeits 
are  often  sent  to  conductors." 

The  New  Orleans  Traction  Comijany  has  (his  to  s.iy  : 
"Touching  bad  money,  counterfeit  coins  received  from  con- 
ductors are  retained  by  us,  and  the  value  they  were  intended 
to    represent,    collected    from    the    conductor.      We    receive 


monthly  an  average  of  about  $12.00  coiniterfeit  money- 
By  request  of  the  special  agent  of  the  Treasury,  count- 
erfeit coins  are  turned  o\er  to  the  (An  eninieiit  monthly, 
and  a  receipt  taken  for  the  amount.  The  <lenciminalions 
usually  received  are  dollars  and  quarters,  principally 
fiuarters." 

The  West  Knd  Street  Railway  Company  of  Boston, 
says:  "Replying  to  yours  of  the  13th  would  say  that  our 
rule  regarding  counterfeit  currency,  is  to  charge  it  to  the 
conductor  turning  it  in.  We  keep  no  account  of  the  total 
amount  turned  in  but  1  sliould  say  that  in  round  numbers  it 
amounts  to  $1,000  per  annum  out  of  gross  receipts  of  some 
$8,000,000.  Quarters  and  halves  predominate  in  amount 
but  nickels  arc  received  in  the  greater  number.  The  (iov- 
ernment  compels  us  to  keep  the  counterfeit  currency  until  it 
is  called  for  by  an  inspector  and  it  is  then  carried  away  by 
him  in  the  lump.  Under  the  laws  we  are  held  liable  as 
issuers  of  counterfeit  money,  if  any  is  returned  by  the  com- 
panv  to  the  conductors  turning  it  in." 

Twin  City  Rapid  Transit  Company,  of  Minneapolis, 
says:  "Previous  to  1894,  our  conductors  deposileil  the 
receipts  in  an  envelope  at  the  end  of  each  trip.  Under  this 
svstem  there  was  received  fully  $100  per  year  bail  money, 
and  about  $600  in  mutilated  coin.  The  bail  money  was 
charged  up  to  the  conductors,  and  turned  over  to  tlie  I'nited 
States  Oovernmeiit  .\gent  who  collected  it  once  a  month. 
The  mutilated  coin  was  returned  to  the  conductor  to  be 
redeemed  by  them.  Our  '  experience  has  been  that  the 
spurious  coin  predominates  in  the  dollar,  and  the  mutilated 
coin  in  the  subsidiary  coin.  Under  our  present  system  our 
conductors  settle  at  the  close  of  each  day  with  the  settling 
clerks  at  the  stations,  and  any  bad  or  mutilated  coin  is  not 
accepted  in  settlement.  The  bulk  of  our  silver  is  shipped 
direct  to  the  Sub-Treasury  in  Chicago,  and  they  are  very 
particular  regarding  mutilated  coins,  and  coin  that  pasftes 
current  here,  or  at  any  of  the  lianks,  is  refusetl  by  them. 
We  get  back  from  these  Sub-Treasuries  iu)t  over  $50  a 
vear.  We  can  sell  our  mutilated  coin  in  open  market  at  40 
cents  on  the  dollar.  There  is,  however,  a  party  in  Chicago 
who  calls  here  once  a  month  and  pays  us  50  cents  on  the 
dollar.  Just  what  disposition  he  makes  of  it,  1  <lo  not  know." 


THE  VESTIBULE  QUESTION  ON  THE 
COVINGTON  &  NEWPORT  LINES. 

Superintendent  T.  M.Jenkins,  of  the  South  Covington 
and  Cincinnati  systems,  things  that  liis  scheme  of  caring  for 
his  motormen  during  the  cold  weather  is  better  than  those 
generally  in  vogue  and  dispo.ses  of  the  vestibule  |)roblem 
which  has  recently  been  agitated  there.  Extra  men  are 
put  on  the  cars  to  take  the  place  of  the  regular  motormen  at 
every  other  trip  across  the  snspensicni  and  Newport  Central 
bridges.  Not  only  is  this  done  hut  a  supply  of  luH  Kiffee 
and  substantial  lunch  is  on  IkiikI  at  the  <lifrci\-iit  bridges 
and  waiting  stations  wlu-rc  the  men  make  their  shifts.  Tiiis 
is  served  free  to  the  ninlci  nun  and  .■ondiiclors.  None  of 
Ihe  men  reliev.-il  lia\e  dednctioiis  iniidr  in  their  wages  for 
the  lime  -prill  off    tlair  .ais. 

Mr.  Jenkins  inaiiilains    that    this    plan    is    nol    a    matter    of 

econonn     bill    thai     il    is    si    salisfactory    and    li.-is    been    in 

operation  for  three  years.  Then-  are  also  fewer  accidents 
for  there  are  no  vestibules  to  obslnut  the  sight  and  hearing 
of   the  motormen. 
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THE  LONDON  TRAMWAYS. 


"The  London  Tnuiiwavs"  was  the  subject  of  a  lecture 
dclivereil  by  J.  Allen  Haker,  in  connection  with  the  London 
Reform  L'nion,  on  November  26.  The  extreme  ])(i\erlv  of 
London  in  regard  to  this  cheap  and"  efficient  mode  of  trans- 
portation was  well  presented  in  the  followin<4  table,  in  w  liich 
comparisons  are  made  with  other  cities  in  (ireat  l>rit;n'n,  on 
the  Continent,  and  in  America  : 


Glasgow 

Leeds        

Dnblin  and  Kingstown . 
Hnddersfield 
Hamburg  (Germany) 
Hanover  (Germany)      . 

New  York 

Brooklyn 

Boston  (suburbs) 
Pbiladelpbia  (suburbs) . 
Washington 

Chicago 

St.  Louis 


760,(X)0 
400,000 
300,000 
100,000 
6,ji  1,000 
166,000 
5,000,000 
1 ,000,000 

•100,000 

1 ,200,000 
150,000 

1,900,000 


Length  of  Tramways. 


'24  miles  ... 
40  miles  ... 


40  miles 

I  Street  miles,  say  250 
( 360  single  miles 
f  Street  miles,  200 
t  390  miles  track 
f  Street  miles,  2o0 
i  Track  miles,  428 
I  Street  miles,  280 
1  Track  milep ,  470 
( 8treet  miles,  75 
(  Track  miles,  144 
/"Street  miles,  450 
\  Track  miles,  780 

^Electric,  680 
J  Cable,  83 
I  Horse,  17 
(Street  miles,  175 
i  Track  miles,  335 


Miles  Id  LoD'lon 
It  ihpre  was  the 
batne  Proportion. 


London,  with  a  population  of  from  four  and  a  half  to  five 
millions  has  but  141  street  miles  of  track  of  which  one 
quarter  is  single. 

In  London,  wages  are  lower  and  horses  and  fodder  higher 
than  elsewhere,  and  because  of  these  conditions  mechanical 
traction  would  give  correspondingly  higher  profits,  or  what 
is  perhaps  of  more  importance  to  patrons,  more  extended, 
better  and  cheaper  service  with  no  diminution  of  the  profits 
of  the  companies.  As  it  is,  London  imports  horses  from 
Canada,  a  country  which,  of  462  miles  of  street  railway,  has 
but  12  operated  by  animal  traction. 


ELECTRICITY  ON  THE  NEW  YORK,  NEW 
HAVEN  &  HARTFORD  RAILROAD. 


N.  H.  Heft,  chief  of  the  electrical  department  of  this 
road,  writes  ns  that  the  work  on  the  power  house  at  Berlin, 
Conn.,  is  progressing  favorably.  This  station  will  furnish 
current  to  the  Berlin  branch  of  the  New  England  railroad 
between  New  Britain  and  Hartford.  The  third  rail  conduc- 
tor to  be  used  is  similar  to  that  emploj-cd  on  the  Nantasket 
Beach  road  which  has  been  described  in  a  former  issue. 
The  station  is  to  be  equipped  with  10  horizontal  tubular 
boilers,  made  by  Edward  Kendall  &  Sons  of  Cambridge- 
port,  Mass.,  2  cross-compound  condensing  engines  of  the 
improved  Green  type,  made  by  the  Providence  Steam 
Engine  Company,  and  2  direct  connected  generators  of  S50 
K-W  capacity  each. 


The  street  car  lines  of  Christiania,  Norway,  have  passed 
into  the  hands  of  a  German  syndicate,  the  Berliner  Gesell- 
schaft  fuer  Electrische  Unternehmungen.  The  new  proprie- 
tors, no  doubt,  contemplate  displacing  the  horse  with  the 
electric  motor. 


ALLEY  "L"  OFFICERS. 


The  reorganization  of  the  Alley  "  L,"  under  the  title  of 
the  South  .Side  Elevated  Railroad,  was  effected  in  the  latter 
part  of  January,  and  the  new  company  assumed  control  in 
the  early  part  of  this  month.  The  company  has  made  a 
provisional  contract  with  the  Union  Loop  Company  and 
will  pay  1^  cent  for  every  passenger  carried  with  a  mini- 
mum charge  of  $62,500  per  annum.  The  officers  are  Leslie 
Carter,  president;  William  Flemming,  vice-president;  Mar- 
cellus  Hopkins,  late  the  receiver,  general  manager ;  John  H. 
Glade,  secretary  and  treasurer. 


ANOTHER  ACCIDENT  FRAUD. 

A  short  time  ago  a  man  fell  off  a  White  line  car  in  Balti- 
more and  seemed  to  be  badly  injured.  He  pretended  to  be 
in  great  pain  and  was  removed  to  the  city  hospital,  but 
refused  to  permit  a  physician  to  examine  him.  Later  two 
witnesses  turned  up  and  the  company  compromised  with  him 
for  $60.  Not  long  afterwards  another  man  went  through 
the  same  performance  on  the  same  line.  The  manager  of  the 
street  car  company  became  suspicious  and  set  a  detective  to 
work.  The  man  finally  confessed  that  he  was  not  hurt  and 
made  his  escape  as  soon  as  the  detective  left  him. 


BALL  AT  BINGHAMTON. 

On  February  4,  the  members  of  the  Employes  Aid  Asso- 
ciation of  the  Binghamton  Railroad  Company,  entertained 
their  friends  at  the  second  annual  ball  of  the  association, 
which  was  held  at  Beiinet  Hall,  and  proved  a  most  enjoyable 
entertainment.  The  bulletin  board  called  for  two  trips  with 
a  lay-t)ff  of  60  minutes  when  supper  was  served  at  the  Del- 
nion'co.  After  the  signal  of  "  All  right — go  ahead,"  the 
program  commenced  with  a  waltz,  "Get  your  fairs  ready, 
please,"  "  A  regular  armature  winder,"  and  "  Step  lively, 
please,  we're  late  "  were  later  ones  and  the  last  dance  was 
"  All  out  here." 


INTERURBAN  FARES  ON  THE  LOWELL, 
LAWRENCE  &  HAVERHILL. 


The  Lowell,  Lawrence  &  Haverhill  Street  Railway  has  a 
very,  simple  plan  of  collecting  fares  on  its  lines  and  one 
yyhich  seems  to  be  as  secure  as  any.  On  the  line  from 
Lowell  to  Lawrence  through  cars  are  run  and  the  fare  for 
the  whole  trip  is  15  cents.  The  line  is  divided  into  three 
divisions  on  each  of  which  a  5-0^11:  fare  is  charged.  When 
a  passenger  gets  on  at  one  end  of  the  line  and  pays  the  full 
fare  of  15  cents  to  the  other  end  the  conductor  rings  it  up  as 
a  5-cent  fare  and  hands  the  passenger  two  tickets  or  checks 
good  for  a  5-cent  ride  each.  When  the  next  section  of  the 
road  is  reached  the  conductor  goes  through  the  car  again, 
collecting  a  fare  from  every  one  in  it.  The  passengers  hav- 
ing checks  turn  them  in,  of  course,  as  fares,  and  the  conduc- 
tor rings  them  up  as  such.  The  same  operation  is  gone 
through  with  on  the  third  division  of  the  road.  The  con- 
ductor must  therefore  at  all  times  be  able  to  show  cash  for 
the  fares  he  has  rung  up  and  the  checks  he  has  issued.  The 
plan  amounts  to  a  collection  of  cash  fares  on  each  division, 
except  that  through  passengers  are  given  change  in  the  shape 
of  checks  instead  of  cash. 
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TEMPORARY  ABANDONMENT    OF    TRACKS 
DOES  NOT  WORK  FORFEITURE. 


The  Milwaukee  Electric  Railway  &  Light  Company  won 
a  notable  victory  in  the  suit  brought  by  the  27th  street  property 
owners  to  restrain  it  from  laying  its  tracks.  It  was  claimed 
that  abandonment  of  certain  tracks  annulled  the  franchise, 
but  the  decision  of  the  Supreme  Court  as  delivered  by  Jus- 
tice Winslovv  does  not  sustain  the  stand.  It  further  settles 
all  questions  as  to  a  franchise  being  a  contract  and  asserts 
that  it  is  granted  by  the  state  through  the  medium  of  the 
city  and  any  action  affecting  it  must  be  brought  by  the 
attorney -general,  after  obtaining  the  consent  of  the  .Supreme 
Court.     Justice  Winslow  further  says  : 

"  By  the  acceptance  of  the  terms  of  the  ortlinance  the 
railroad  company  assumed  a  public  trust;  it  undertook  to 
serve  the  public  by  affording  it  rapid  transit  and  it  became 
its  duty  to  continue  that  service  not  simply  because  it  had 
contracted  so  to  do,  but  because  it  had  become  charged  with 
such  duty  by  legislative  grant.  It  could  not  lay  down  the 
burden  when  it  chose  nor  emancipate  itself  by  merely  ceas- 
ing to  operate  its  cars.  In  case  of  an  attempt  on  its  part  to 
so  shirk  its  duty  as  to  a  part  of  its  road  it  could  doubtless  be 
compelled  in  proper  proceeding  to  resume  its  operation  and 
carry  out  the  public  duty  which  it  voluntarily  assumed. 
(Attorney-general  v.  West  Wis.  Railroad  Company,  36 
Wis.  466,  497).  .  Certainly  in  such  case  action  could  be 
brought  by  the  state  to  forfeit  its  franchises  and  vacate  its 
charter  for  failure  to  exercise  its  public  powers  and  perform 
its  duties. 

"  Coming  now  to  the  question  whether  the  franchise  has 
been  extinguished  in  the  case  before  us  it  is  quite  apparent 
that  there  are  only  four  ways  in  which  it  can  be  claimed 
that  such  extinguishment  could  take  place,  viz  :  First,  by 
operation  of  some  self-executing  forfeiture  clause  in  the 
grant ;  second,  by  surrender  of  the  franchise  and  accept- 
ance of  such  surrender  on  the  part  of  the  state ;  third,  by 
the  decree  of  a  court  of  competent  jurisdiction  on  an  action 
brought  for  the  purpose ;  fourth,  by  abandonment  or  non- 
user  for  so  long  a  period  that  a  surrender  and  acceptance 
will  be  presumed.  There  are  no  facts  in  the  case  upon 
which  it  can  be  claimed  that  the  franchise  has  been  extin- 
guished in  either  of  the  first  three  ways  above  mentioned. 
There  was  no  self-acting  forfeiture  clause  in  the  ordinance 
which  granted  the  franchise  ;  there  has  been  no  surrender 
thereof  and  acceptance  of  such  surrender  by  the  state,  and 
no  action  has  been  brought  to  declare  and  enforce  the  for- 
feiture. There  remains  then  for  consideration  only  the 
question  whether  it  has  been  wiped  out  by  nonuser  for  more 
than  four  years.  It  is  argued  that  from  this  fact  an  abandon- 
ment of  the  franchise  has  resulted.  It  is  evident  that  the 
term  abandonment  as  applied  to  a  corporate  franchise  of  this 
kinil  is  a  misnomer.  A  mere  privilege  or  right  may  perhaps 
be  properly  said  to  be  abandoned  in  a  proper  case,  although 
even  in  that  case  there  must  be  something  more  than  mere 
nonuser  to  constitute  such  abandonment ;  there  must  also  be 
an  act  clearly  indicating  an  intention  to  abandon.  (Wash- 
burne  on  Ka.sements,  3d  cd.  p.  66 r.) 

"  But  while  a  mere  casement  or  right  may  be  abandoned, 
the  word  is  plainly  applicable  to  a  duty  owing  to  the  state. 
A  public  duty  is  not  to  be  laid  down  at  will.  In  the  case  of 
a  mere  easement  there  is  but  one  party  interested  and  he 
may  voluntarily  abandon  his  right,  but  in  case  of  a  public 
duty  there  arc  two  parties  beneficially   interested,  i.  e.,   the 


part)-  who  owes  the  duty  and  the  state  to  which  the  duty  is 
owing.  The  necessary  result  must  be  that,  in  order  to  extin- 
guish the  duty,  there  must  be  concurrence  on  the  part  of  the 
state. 

'■The  period  of  nonuse  was  about  four  years  and  eight 
months.  It  was  a  period  of  great  industrial  depression  and 
of  extraordinary  financial  difficulties  on  the  part  of  the  var- 
ious corporations  which  successively  owned  the  franchise; 
the  old  track  became  by  reason  of  the  change  in  means  of 
locomotion,  practically  worthless,  and  its  entire  reconstruction 
a  necessity,  it  appears  by  atlidavits  of  officials  of  the  roads 
that  it  was  always  theintention  to  resume  operation  of  these 
two  blocks  as  soon  as  the  financial  atmosphere  cleared. 

"  This  then  is  the  situation  :  There  has  been  no  cesser  to 
use  accompanied  by  any  act  clearly  indicating  an  intention  to 
abandon  the  right ;  even  if  it  could  be  said  that  there  was 
any  such  act  there  has  been  no  consent  on  the  part  of  the 
public  to  such  abandonment  nor  acceptance  of  a  surrender ; 
the  nonuse  has  not  existed  for  such  a  length  of  time  nor 
under  such  circumstances  that  a  surrender  and  acceptance  of 
the  franchise  can  be  presumed. 

"  It  follows  that  when  the  plaintiffs  commenced  their 
action  the  franchise  was  still  in  existence  and  conseciuently 
the  injunctional  order  was  erroneous. 

"  By  the  court :  Order  reversed  and  action  remanded  for 
further  proceedings  according  to  law." 


NEW  TRACTION  ON  THE  CINCINNATI, 
HAMILTON  &  DAYTON. 


The  Cincinnati,  Hamilton  &  Dayton  Railroad  Company 
had  decided  to  adopt  some  other  tractive  power  than  steam 
on  its  branch  line  between  Middletown  and  Hamilton  and  is 
considering  propositions  from  several  electric  companies  and 
also  one  from  the  American  Air  Power  Company  of  New 
York  for  a  system  of  compressed  air.  John  W.  Hill,  con- 
sulting engineer,  has  been  retained  by  the  company  to  advise 
it  as  to  the  practicability  of  using  compressed  air.  If  it  is 
possible  to  do  so  this  system  will  be  adopted,  in  order  that 
the  overhead  installation  incident  to  electricity  may  be 
avoided.  The  track  on  this  division  is  in  exceptionally  fine 
shape  and  no  changes  will  lie  made  in  it.  The  car  equip- 
ment will  be  of  the  best  and  designed  especially  for  interur- 
ban  service.  This  line  of  steam  road  is  to  he  operated  in 
connection  with  the  Middletown  Street  Railway,  making 
together  26  miles  of  track. 


"ELECTRIC  GRASS. 


One  of  our  electrical  friends  who  operates  ii  road  in  a 
swani])  eduiitry  was  surprised  one  day  last  summer  (in  lind- 
ing  that  there  was  an  appreciable  difference  nf  pcilential 
between  the  different  ])arts  of  the  lawn  in  friml  ,,f  the  power 
station.  Thus,  if  a  rod  was  sliick  into  the  sod  at  one  spot  on 
the  law  n  and  aiiollier  rod  at  anollier  point,  a  delleetion  eould 
be  obtained  on  a  low  reailinj,'  vollnieter  connected  belween 
tbeni.  This  was  a  sonieu  bat  slarlling  discovery  excn  lo  the 
elect rieian  hiniseif,  bnl  when  one  of  the  clerks  learned  of  the 
fact  he  (the  clerk)  seemed  lo  ba\<-  a  greal  llglil  dawn  upon 
him.  "I've  noticed,"  he  sai(l,"lhal  the  grass  on  llial  law  n 
seemed  to  grow  remarkably  well.  Don't  yon  supposi-  ilial 
the  electricity  helps  it  grow.  \'ou  know  they  have  been 
making  plants  grow  by  eleelrie  light  reiently." 
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THE  STREET  RAILWAY  AT  ATHENS,  GA. 


Water  Power  Replaces  Steam— An  Interesting  Plant. 


Two  and  a  half  years  ago  the  prcsiMit  owners  of  the  street 
railway  of  Athens,  Georgia,  purchased  the  plant  from  the 
receiver  who  had  operated  it  for  eight  months  inider  the 
orders  of  the  Superior  Court.  The  outfit  consisted  of  the 
steam  generating  plant,  six  miles  of  track,  four  or  five  sec- 
ond hand  cars  with  old  fashioned  electrical  equipment  and  a 
twelve  acre  park.  The  husiness  grew  amazingly  from  the 
start  and  improvements  were  made  as  i-apidh-  as  the  receipts 
would  allow. 

After  a  year's  ownership,  ahout  i8  months  ago,  the  com- 
pany took  up  the  question  of  running  the  railway  by  water 
power,  and  finallv  determined  to  purchase  the  shoals  and 
propertv  of  the  Oconee  Mills  Company,  which  had  for  a 
half  century  operated  a  grist  mill  on  the  Middle  Oconee 
river,  two  and  a  half  miles  from  Athens. 

The  development  of  this  power  gave  the  company  a  sur- 
plus beyond  their  need  for  the  railway,  and  as  a  consequence, 
it  was  determined  to  install  a  light  and  power  plant  to  oper- 
ate in  connection  with  the  railway.  A  contract  was  made 
with  the  Stilwell-Bierce  &  Smith-Vaile  Company  of  Day- 
ton, Ohio,  for  an  equipment  of   one  pair  of   39-inch  horizon- 
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RACE   AND   GATES. 

tal  wheels  and  one  33-inch  horizontal  wheel,  together  with 
the  flume  and  gate  work  for  another  33-inch  wheel  to  be 
put  in  at  a  later  date  if  necessary. 

Much  preliminary  work  was  necessary  in  the  building  of 
the  dam,  a  timber  structure  <).oo  feet  long,  the  blasting  out  of 
the  head  and  tail  races  and  wheel  pit  and  the  necessary 
masonry  for  the  foundations  and  race  walls  ;  all  of  which 
were  built  in  the  most  substantial  and  lasting  manner. 

The  head  race,  protected  by  massive  pine  gates,  is  175  ft. 
long,  33  ft.  wide  and  12  ft.  deep,  and  the  wall  on  the  river 
side  and  the  abutments  arc  built  of  rock,  laid  in  the  best 
Portland  cement,J  13  ft.  thick  at  the  base  and  5  ft.  thick  at 
the  top.  After  escaping  from  the  wheel  pit,  the  waste 
water  is  carried  through  a  practically  natural  canal  500  ft. 
long  to  a  point  on  the  shoals  6  ft.  below  the  level  of  the 
river  at  the  station,  from  which  for  too  ft.  the  race  is  separ- 
ated by  a  dam  of  timber  covered  with  loose  rock. 

Upon  the  completion  of  the  foundations,  the  Stilwell- 
Bierce   &    Smith-Vaile    Company    sent    its     representative. 


W .  15.  Reynolds,  to  install  the  wheel  work  and  in  30  days 
this  portion  of  the  work  was  completed  in  a  most  satisfac- 
tor\     manner    and    the    construction    of    the    building    begun. 
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STATION   AND   TAIL    RACE. 

The  most  important  feature  of  the  whole  work,  perhaps, 
was  the  Giesler  governor,  upon  which  depended  the  success 
of  the  installation  and  the  completion  of  the  Gontract  and 
guarantee. 

The  condition  under  which  the  railway  governor  works 
are  unusually  trying,  owing  to  the  fact  that  the  two  lines  of 
the  system  meet  at  a  junction  point,  and  all  cars  stop  and 
practically  start  at  the  same  time,  making  the  changes  from 
no  load  to  full  load  and  vice  versa,  frequent.  Under  these 
conditions  the  governor  regulates  very  satisfactorily. 

The  33-inch  wheel  is  belted  direct  on  the  railway  genera- 
tor, which  was  removed  from  the  old  steam  plant.  In  the 
center  of  the  generator  floor,  the  General  Electric  Company 
installed  one  of  the  latest  improved  250  k-w'.  mono-cyclic 
generators  belted  b)'  a  34-inch  belt  from  the  shaft  of  the  39- 
inch    wheel   with    a   handsome  marble  switch  board  and  all 


RAILWAY    WHEEL   AND   GOVERNOR. 

necessary  instruments.  From  this  machine  three  wires  are 
carried  to  the  center  of  distribution  in  the  city,  two  of  them 
for  lighting  and  the  third,  a  teazer,  being  called  in  play  for 
motors  of  the  induction  type. 


^ticctl?\aJw^j^eyi^ 


117 


This,  being  almost  the  tirsl  mono-cyclic  installation  in  the 
south,  has  attracletl  great  attention  and  interest  throughout 
this  and  neighboring  states,  where  water-powers  abound  and 
have  for  years,  run  to  waste ;  and  its  success,  which  is  prac- 
tically assured,  points  to  the  development  of  many  similar 
powers  and  the  growth  of  small  and  large  industries  under 
the  fostering  care  of  cheap  power. 

On  November  the  first,  the  company  secured  the  cit\ 
lighting  and  moved  to  its  station  the  two  50-light  T-II  arc 
machines  owned  by  the  city.  These  are  driven  from  the 
shaft  of  the  39-inch  wheels  by  Medart  clutch  pulleys,  and 
the  steadiness  of  the  city  lights  has  caused  unusual  comment 
and  expressions  of  satisfaction  from  the  city  fathers. 

The  building,  covering  the  wheels  and  generators,  is  75 
by  52  ft.,  built  of  stone  and  brick  with  metal  covered  roof. 
The  generator  floor  is  raised  S  ft.  above  the  floor  of  the 
wheel  room,  in  order  to  avoid  any  possibility  of  danger 
from  high  water,  and  an  engine  room  has  been  built  and 
engine  and  boilers  installeil  for  use  in  case  of  emergency. 
From  the  station  to  the  center  of  distribution  the  wires  are 
carried  in  almost  an  air  line  on  heavy  cedar  poles,  and  from 
the  center,  four  circuits  radiate  to  different  portions  of  the 
city,  giving  the  best  possible  effect  and  an  unvarying  voltage 


J:  [GENERATOR    FLOOR. 

in  the  secondary  lines.  The  new  type  II  transformer  of 
the  Cjeneral  lilectric  Company  has  been  installed  and  has 
proved  very  etHcient.  The  railway  ctiuipment  of  the  com- 
pany has  been  greatly  improved  by  new  cars  and  ecjuip- 
ment  and  during  this  winter  the  electrical  heating  of  the 
cars  has  been  tried  and  proved  a  paying  investment  Ui  I  he 
company  and  an  appreciated  comfort  to  its  patrons.  An 
extension  of  the  plant  is  contemplated  to  the  Seaboard  Air 
Line  and  .N'orth  ICastern  Railway  stations  and  eventually 
to  the  power  station,  where  the  company  owns  sufficient 
land  for  a  large  park  and  an  attractive  stretch  of  water  for 
boating  and  sailing. 

When  this  plan  is  carried  out,  the  chute  and  other  attrac- 
tions would  be  moved  from  the  present  park  in  the  city  and 
a  very  enticing  pleasure  resort  laid  out.  The  orticcrs  of  th<' 
company  are;  W.  .S.  Holman,  presi<lent ;  J.  V.  Carithers, 
vice-president;  W.  T.  IJryan,  secretary  and  treasurer,  and 
C.  I),  rianigcn,  superintendent  and  purchasing  agent. 
These  officers  with  A.  I'.  Dearing,  form  the  board  of 
directors. 


THE  CHICAGO  METROPOLITAN 
ELEVATED. 


Plans  for  reorganizing  the  company  have  been  formulated 
by  Walter  G.  Oakman,  Samuel  Thorne  and  Frederic  P 
Olcott.  It  is  intended  that  one-half  of  the  $  15,000,000  of 
of  bonds  be  converted  into  preferred  stock.  The  fixed 
charges  then  on  $7,500,000  of  bonds  would  be  $375,000 
which  is  $55,000  more  than  the  net  earnings  in  1S96.  About 
53,000  passengers  were  carried  a  day  in  January.  It  is 
expected  that  with  the  Union  Loop  in  operation  the  traffic 
will  greatly  increase  and  the  earnings  will  .be  sufficient  to 
cover  the  full  fixed  charges.  Robert  E.  Jenkins  is  presi- 
dent and  William  E.  Baker  has  been  elected  vice-president 
and  general  manager.  The  road  is  being  operated  under 
the  receivership  of  Dickinson   MacAllister. 


HOT  WATER  ON  STEAM  ROAD. 

Not  having  a  legislature  which  would  give  it  an  "  anti- 
electric  law  "  such  as  obtains  in  Connecticut,  the  Chicago  & 
Northwestern  Railroad  found  it  necessary  to  resort  to  hot 
water  as  a  preventive.  This  road  had  obtained  an  injunc- 
tion to  prevent  the  Milwaukee,  Racine  &  Kenosha  Electric 
Company  crossing  its  tracks  at  South  Milwaukee,  which 
was  dissolved  on  January  9,  and  the  electric  company  at 
once  proceeded  to  attempt  to  lay  the  crossing.  In  addition 
to  sending  its  men  to  guard  the  track,  stealing  the  tools  of 
the  rival  company  and  running  a  switch  engine  back  and 
forth  over  the  crossing,  the  Northwestern  people  attached  a 
hose  to  the  boiler  and  threw  hot  water  on  the  street  railway 
men.  As  a  result  of  this  latter  President  Slush,  of  the  Mil- 
waukee, Racine  &  Kenosha  has  brought  a  personal  injury 
suit  against  the  Railroad  Company. 


ELECTRIC  RAILWAYS  IN  EUROPE. 


The  Jiiurnal  dcs  Transports  has  published  mhiic  statistics 
showing  the  rapid  development  of  electric  street  railways  in 
ICurope  during  1S96,  the  number  having  increased  from  70 
to  III,  with  a  total  length  iu)w  of  564  miles  as  against  43714 
a  year  ago.  The  trolley,  in  spite  of  the  many  objections  wc 
hear  urged  against  it  by  property  owners  and  in  some  cases 
by  public  authorities,  is  so  far  in  tlic  lead  ihul  there  can 
scarcely  be  said  to  be  a  second.  Of  the  iir  hius  91  are 
operated  on  the  ii\i-riu-;ul  ti-olli-\-  s\stein,  9  liinc  a  central 
rail,  8  airurnidators,  ami  3  ,in  underground  current.  The 
geographical  distribution  of  the  liius  is  as  follows:  Ger- 
many, 255  miles  and  857  niiitcu-  cars;  France,  Sz'/i  miles  and 
233  cars;  England,  67  miles  and  1 68  cars;  Switzerland  29 J4 
miles  and  86  cars.  Bulgaria  and  Denmark  are  the  only 
countries  which  have  no  line  worked  by  electricity. 


The  Blackburn,  Eng.,  Tramways  Company  has  voted  to 
equip  with  electricity  those  jjortions  of  its  lines  now  operated 
with  hfirses.  The  city  has  offered  to  liuild  the  plant  and  fiir- 
iiisli  current  at  <>  cents   per  car-nn'lc. 

The  rewards  for  the  competitive  designs  of  the  [iiiigfrau 
Railway  have  been  given,  the  Swiss  and  German  lirms 
receiving  the  major  share.  One  American  and  one  English 
concern  submitted  plans  and  received  prizes. 
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NEW  RAILWAYS  IN  JAPAN. 


In  the  adoption  of  nuxk-rn  methods  of  nianufacUii-e  an<l 
transportation  Japan  is  not  nc<jlcetin<j  the  street  railway. 
We  learn  that  anion<,'^  the  lines  reeently  proposed  are  the 
three  follo\vinJ,^  with  an  a_Ljjjre<jatc  capital  of  about  three 
and  one-half  million  dollars.  The  Fushimi  Electric  Rail- 
way, with  a  capital  of  900,000  yen  and  promoted  hy  Okubo 
\oshio  of  Tokio  and  others,  is  a  line  28 1/^  miles  long-  run- 
nin<i  from  Fushimi  to  Nishinomiya,  via  Nassho,  Todaiji, 
Koriyama  and  Itami.  A  company  with  33,000  yen  capital 
proposes  a  trajnway  5^  miles  long  between  Inamimachi 
and  Demachi  in  Tomachi  district,  Toyama-Ken.  The  Tokio 
Circuit  Tramway,  with  a  capital  of  2,500,000  yen  will  build 
a  line  44 'j  miles  long  in  Tokio. 


ANNUAL  REPORT  OF  THE   COLUMBUS,  (O) 
STREET  RAILWAY  COMPANY. 


President  Emerson  McMillin  has  presented  a  report  f"r 
the  fiscal  year  ending  December  31,  1896.  The  road  has 
felt  the  effects  of  business  depression,  but  good  management 
and  harmonious  relations  between  the  officers  and  employes 
of  the  company  have  combined  to  make  operating  expenses 
very  low.  A  great  deal  of  extra  patronage  was  received  by 
the  opening  of  Olentangy  Park,  which  is  an  amusement 
ground. 

The  number  of  passengers  carried  in  1S96  was  13,810,455, 
which  is  about  30,000  less  than  the  previous  year.  Car- 
miles  run  in  1896,  3,860,540;  1895,  3,592,333.  Earnings 
per  car  mile  in  1896,  16.2  cents;  1S95,  '7'4  cents.  Expenses 
per  car  mile  in  1896,8  cents;  1895,8.7  cents.  Operating 
expenses  in  1S96  were  49.2  per  cent  of  total  receipts ;  in 
1895,  49.7  per  cent. 


Dover,  England,  proposes  to  employ  automobile  vehicles 
for  street  scavenging  in  place  of  the  present  horse-drawn 
carts. 

N^ienna  engineers  have  been  grantetl  a  franchise  to  con- 
struct an  electric  railwav  between  Arnau  and  Koniginhof, 
Austria. 


Manchester  local  authorities  have  lieen  asked  to  permit  the 
construction  of  electric  railways.  The  promoters  are  repre- 
sented by  Andrews  &  Butterworth,  surveyors,  and  Joseph 
Sampson,  solicitor. 

Electric  locomotives  will  be  tried  on  the  lines  running  from 
St.  Petersburg  to  Moscow  and  Warsaw,  Russia.  The 
experiment  is  said  to  be  in  charge  of  the  Ministry  of  Ways 
and   Communications. 


The  Oberschlesische  Dampfstrassenbahn  Company  will 
soon  be  supplied  with  air  brakes  from  the  Standard  Air 
Brake  Company,  New  York.  The  order  is  for  equpiping 
30  double  truck  motor  cars. 


It  seems  probable  that  Barcelona,  Spain,  will  soon  enjoy 
the  blessings  of  electric  traction.  Plans  have  been  laid  before 
the  Commission  of  Public  Works  to  construct  an  electric 
tramway  and  these  have  been  accepted  with  certain  condi- 
tions. The  speed  of  the  cars  is  regulated  to  71^  miles  an 
hour  when  carrying  passengers  and  9;4   miles  when  empty. 


REDUCED  STREET  CAR  FARES. 


By  J.  P.  E.  Clark,  General  Manager  Binghamton  Railway. 


There  has  been  a  marked  disposition  of  late  on  the  part 
of  municipal  and  state  legislators  throughout  the  country 
to  enforce  a  lower  standard  rate  of  street  car  fare  than  now 
exists.  They  have  been  warmly  seconded  in  their  efforts  in 
this  direction  by  the  press. 

The  sole  arguments  advanced  in  favor  of  the  proposed 
reduction  is  "prices  of  everything  except  car  fares  have 
been  reduced  in  the  past  few  years."  Conceding  the  truth 
of  the  common  argument,  there  are  innumerable  advantages 
and  privileges  afforded  the  street  car  rider  of  the  present  day 
that  have  evidently  been  overlooked  by  our  friends,  the  leg- 
islators and  the  press,  and  when  carefully  considered  will 
offset  the  argument  advanced  and  demonstrate  beyond  ques- 
tion that,  notwithstanding  the  standard  5-cent  fare  has  not 
been  reduced,  the  increased  length  of  ride  and  general  effi- 
ciency of  service  of  the  present  day  afford  largely  enhanced 
facilities  and  conveniences  and  much  better  returns  for  the 
nickel  expended  than  in  days  of  old,  when  horses  and  mules 
were  the  propelling  power  of  street  surface  railroads  and  the 
numerous  improvements  of  the  present  day  were  unknown. 

In  nearly  every  city  and  large  town  throughout  the  United 
States  the  street  car  lines  have  been  extended  and  new  divi- 
sions added  and  with  the  general  system  of  free  transfer 
almost  universally  adopted  in  the  past  few  years. 

In  many  cities  where  several  roads  have  been  merged  into 
one,  the  companies  could,  under  their  original  charters,  charge 
double  fares,  but  have  waived  their  privilege,  establishing  a 
universal  5-cent  fare,  with  free  transfers  to  all  parts  of  the 
city. 

The  demands  made  of  a  street  railroad  company  today  are 
greatly  in  excess  of  those  of  a  few  years  ago.  The  cars 
must  be  new  and  up  to  date,  thoroughly  cleaned,  heated  and 
in  charge  of  competent  well  dressed  crews.  All  modern 
appliances  for  heating  and  the  comfort  of  passengers  are 
expected  as  soon  as  invented  and  their  practicability  demon- 
strated, and  cars  must  be  operated  more  frequently.  To 
accomplish  all  this  means  much  larger  investments  than  in 
the  old  horse  car  days  and  largely  increased  expense  of 
operation  and  maintenance.  Of  course  receipts  are  greater ; 
were  they  not,  the  street  railroad  organizations  could  not  pay- 
operating  expenses,  to  say  nothing  of  interest  or  profit.  The 
increased  liability  of  accident  to  persons  and  property  under 
the  present  system  of  electric  and  cable  service  is  an  import- 
ant item  of  expense  manifest  to  all  street  railroad  officials, 
but  apparently  lost  sight  of  by  the  legislators  and  press. 

When  taking  into  consideration  that  in  many  of  the  larger 
cities  a  person,  by  the  use  of  the  transfer  system,  can  spend 
almost  an  entire  day  on  a  street  car  upon  the  payment  of  a 
nickel,  and  in  smaller  cities  reach  any  point  he  may  desire 
for  5  cents,  boarding  a  large,  airy,  well  appointed  car  at 
his  convenience,  and  comparing  the  same  with  the  stuffy, 
foul  smelling  old  horse  car  of  a  few  years  ago,  to  say  noth- 
ing in  relation  to  the  rapid  transit  and  saving  of  time  thereby, 
the  people  of  the  present  day  should  be  eminently  satisfied 
with  a  5-cent  fare. 

Upon  looking  at  the  increased  facilities  and  advantages 
furnished  under  the  improved  system  of  street  railway  ser- 
vice of  the  present  day,  the  street  car  rider  should  pay  his 
5-cent  piece  cheerfully  and  thank  his  Uickv  stars  that  he 
lives  in  a  progressive  age. 
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Arkansas. 

Eureka  Springs,  Ark. — Local  men  have  subscribed  enough 
stock,  it  is  said,  to  insure  the  construction  of  the  Berryville  &  Eureka 
Springs  Electric  Railroad. 


California. 

Oakl.and,  Cal. — J.  I.  Lamping  has  petitioned  for  a  street  railway 
franchise.  

San   Diego.    C.'VL. — The   Citizens'   Traction   Company    has   been 
attached  by  the  Risdon   Iron  Works  for  $2,400  for  material  supplied. 


Oakland,  Cal.— A  consolidation  of  all  Oakland  car  lines  is  being 
engineered  by  William  Henshaw,  manager  of  the  Union  Savings 
Bank.  

Santa  Ana,  Cal. — The  city  trustees  consented  to  the  transfer  of 
the  motor  railway  franchise  from  E.  L  ToUe  to  the  Santa  Ana  and 
Orange  Motor  Company.       

San  Francisco,  Cal. — The  Market  Street  Railway  Company 
petitioned  the  board  of  supervisors  for  a  50-year  franchise  to  run  a 
single  or  double  track  railway  along  Masonic  avenue  and  other 
streets.  

San  Diego,  Cal. — A.  D.  Norman  has  been  appointed  receiver  of 
the  Citizen's  Traction  Company  upon  petition  of  the  Union  Savings 
Bank  and  Trust  Company  of  Cincinnati;  mortgage  indebtedness 
amounts  to  s8o,ooo  and  a  floating  indebtedness  of  S20,ooo,  monthly 
receipts,  Si6,ooo.    The  road  will  continue  operations. 

Chicago. 

Chicago.  —  The  Inter-Ocean  Electric  Railway  Company  has 
amended  its  charter  to  decrease  capital  stock. 


Chicago. — The  General  Electric  Railway  Company  has  been 
granted  right  to  construct  conduit  roads  on  thirty  miles  of  south  side 
streets. 


Chicago. — Negotiations  are  pending  for  a  reorganization  of  the 
Calumet  Electric  Street  Railway,  its  consolidation  with  the  South 
Chicago  City  Railway,  and  the  construction  of  additional  lines. 


Chicago.— The  Chicago  General  Street  Railway  and  the  West 
Chicago  .Street  Railroad  have  buried  the  hatchet.  The  Chicago 
General  is  given  right  to  operate  over  the  West  Chicago's  right  of  way 
to  the  stock  yards  at  a  rental  of  $200  monthly. 

Chicago.— Dickinson  MacAllister  has  been  appointed  receiver  of 
the  Metropolitan  Elevated  Railroad.  The  line  is  a  new  one,  16  miles 
in  length  and  cost  $14,000,000  to  build.  On  this  investment  there  has 
been  issued  515,000,000  of  bonds  and  about  the  same  sum  in  stock. 
After  paying  operating  expenses  of  $500,000  annually,  the  road  has 
only  $400,000  with  which  to  meet  fixed  charges  of  $750,000. 

Chicago,  III.— Judge  Showalter  entered  an  order  extending  the 
receivership  of  G.  H.  Condict,  of  the  Englewnod  &  Chicago  Electric 
Street  Railway  to  a  bill  for  foreclosure.  The  bill  was  filed  by  Stephen 
D.  Bayer,  who  bought  the  creditor's  bill  upon  which  the  receiver  was 
appointed  two  weeks  ago.  It  is  the  intention  to  have  the  court  issue 
receivers'  certificates,  equip  it  with  storage  battery  cars  and  then 
sell  it.  

Chicago.-  The  .South  Side  Elevated  Railroad  Company  has  been 
incorporated  to  acquire  the  reorganized  Alley  Elevated  Railroad, 
build  extensions  and  equip  electrically.  Capital  stock,  $lo,32.^,8oc; 
directors,  Byron  L.  Smith,  W.  li.  Walker,  A.  O.  Slaughter,  Joseph 
Leiter,  L.J.Gage,  George  E.  Adams,  Chauncey  J.  Blair,  E.  L.  Lob- 
dell,  T.  J.  Lefens,  E.  Buckingham,  William  Fleming,  and  Leslie 
Carter. 


Connecticut. 

Farmington,  Conn. — An  electric  Ime  connecting  Farmington  and 
Torrington  is  being  surveyed  by  T.  H.  McKenzie,  38  Ballerslein 
building,  Hartford.  

East  Windsor,  Conn.— The  East  Windsor  Electric  Railway  has 
been  incorpoiated  to  build  a  connection  of  the  Hartford  Street  Rail- 
way and  the  Enfield  Street  Railway.  Incorporators,  J.  H.  Simonds, 
C.  G.  Harrison,  S.  D.  Rockwell,  L.  B.  Griffin,  C.  E.  Woodward,  G.  A. 
Ellis,  E.  F.  Thompson,  John  Mason  and  G.  S.  Phelps. 


Torrington,  Conn.— Among  the  incorporators  of  the  proposed 
electric  road  to  Harwinton  are  the  following:  From  Farmington — 
Senator  Erastus  Gay,  A.  R.  Wadsworth  and  E.  C.  Ayer:  Burlington 
—John  A.  Reeve  (judge  of  probate  and  town  clerk),  Adrian  Moses, 
Lester  A.  Lowrey  and  Edwin  N.  Gillett.  Harwinton — Lewis  Catlin, 
Sylvanus  Smith,  Albert  G.  Wilson,  Eliah  G.  Gibbs,  A.  E.  Bartholo- 
mew and  Charles  S.  Birge.  Torrington— D.  W.  Clark,  W.  V.  Barber 
and  H.  M.  White.  

District  of  Columbia. 

Washington,  D.  C. — The  district  commissioners  propose  to  sell 
the  Anacostia  Railroad  on  claims  for  paving. 


Washington,  D.  C— Right  to  erect  a  trolley  line  along  the  Ana- 
costia Railway  is  asked  by  President  A.  E.  Randle  of  the  Capital 
Railway  Company.  

Georgia. 

Atlanta,  Ga. — The  Consolidated  Street  Railway  will  relay  100 
tons  of  70-pound  rail  on  creosoted  ties. 

Atlanta,  Ga.— The  Consolidated  Street  Railway  Company  is  con- 
sidering the  extension  and  improvement  of  its  suburban  lines. 


Atlanta,  Ga. — It  is  practically  settled  that  the  Chattahoochee 
River  Electric  Railway  will  be  extended  to  Marietta  by  the  Collins 
Park  &  Belt  Railway  Company,  C.  J.  Simmons,  president. 


Savannah,  Ga.— The  Savannah  Traction  Company  has  been  incor- 
porated by  the  purchasers  of  the  electric  railway.  Herman  Myers 
of  Savannah,  paid  $211,000  for  the  road  at  the  recent  judicial  sale. 
His  associates  will  expend  $75,000  to  !oo,030  additional  to  equip  the 
power  plant  for  commercial  lighting  as  well  as  railway  work. 

Illinois. 

Lincoln,  111.— W.  H.  Traner  has  been  appointed  receiver  of  the 
Lincoln  Electric  Street  Railway. 


Waukegan,  III.— a  franchise  through   Highland  Park  has  been 
granted  the  Bluff  City  Street  Railway. 

East  St.  Louis,  III.— The  council  has  granted  a  franchise  for  14 
miles  of  electric  railway  connecting  East  St.  Louis  and  Belleville. 


Paris,  III.— Capt.  M.  Evinger,  of  Terre  Haute,  Ind.,  is  interested 
in  the  Enterprise  ElectricRailway  Company, organized  to  build  a  line 
in  Paris.  

Lincoln,  III.— The  Lincoln  Street  Railway,  of  which  W.  H.  Pat- 
terson is  president,  has  suspended  operation  owing  to  inability  to  pay 
for  labor.  

Ottawa,  III,— A  franchise  was  granted  by  the 'council  to  the 
Ottawa  Street  Railway  Company.  The  management  expects  to 
build  lines  along  the  frontage  petitioned  for  and  rebuild. 


Paris,  III.— The  stockholders  of  the  Enterprise  Electric  Railway 
Company  elected  Morris  S.  Evinger,  of  Terre  Haute,  Ind.,  president. 
The  100  slwires  of  $100,000  stock  was  di-livcred  at  the  office  in  Terre 
Haute.    A  franchise  will  be  asked  to  operate  a  line  here. 
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Ottawa,  III.— The  Ottawa  Electric  Street  Railway  Company  has 
been  reorganized  by  George  J.  Paul,  of  Chicago.  The  capital  stock 
of  the  new  company  is  $100,000,  and  the  officers  are  W.  P.  Ellis,  of 
Boston,  president;  M.  T.  Moloney,  of  Ottawa,  vice-president;  George 
].  Paul,  secretary  and  general  manager,  and  Al.  F.  Schoch,  of  Ottawa, 
treasurer.  

Indiana. 

Marion,  Ind.— Superintendent  C.  W.  McWhinney  says  the  Marion 
City  Railway  will  be  extended  to  Fairmont  as  soon  as  the  weather 
will  permit. 

Columbus,  Ind.— John  S.  Crump's  electric  car  line  and  lighting 
plant  has  suspended  operation  owing  to  dull  business,  and  the  doub- 
ling of  the  insurance  rate  on  all  buildings  lighted  from  the  trolley 
circuit.  

Marion,  Ind. — David  Overman  and  John  McDonnell  have  revived 
their  Marion,  Hackleman  &  Independence  Electric  Railway  scheme, 
which  has  been  slumbering  for  2  years.  They  are  getting  farmers' 
consents.  

Hartford  City,  Ind. — The  scheme  to  connect  a  number  of  small 
towns  in  the  vicinity  by  electric  railroad  is  being  revived  by  Muncie, 
Hartford  City  and  Monpelier  capitalists.  R.  H.  Howe,  of  Indian- 
apolis, is  consulting  with  the  parties  interested  and  is  making  an 
effort  to  furnish  the  rolling  stock. 


Iowa. 

Colesburg,  Iowa.— Hon.  F.  A.  Grimes,  of  Colesburg,  is  promot- 
ing an  electric  railway  to  connect  with  Manchester. 


Kentucky. 

Frankfort,  Ky. — Special  Commissioner  T.  N.  Lindsey  will  sell 
the  Capital  City  Street  Railway  at  an  upset  price  of  $12,000,  by  order 
of  Judge  Barr. 

OwENSBORO,  Ky. — The  barns  of  the  Owensboro  City  Railroad  were 
burned  at  10  o'clock  a.  m.,  January  5,  together  with  four  open  cars 
valued  at  $7,200;  four  trail  cars  valued  at  $2,000;  one  mule  car, 
valued  at  $250;  repair  supplies  valued  at  $500,  and  four  motor  equip- 
ments valued  at  $1,600.  The  total  loss  is  $12,150,  and  the  insurance 
S^.ooo.  Owing  to  excessive  premiums  the  company  had  reduced  its 
line  of  insurance.  Operation  continues  as  usual,  and  orders  will  be 
placed  very  soon  for  new  summer  cars  in  place  of  those  burned. 


Maine. 

Kittery,  Me. — The  Kittery  &  Eliot  Street  Railway  Company  has 
been  incorporated  with  $200,000  capital  stock  by  Frank  E.  Rowell, 
Horace  Mitchell  and  others. 


Sanford,  Me. — The  Mousam  River  Railroad  (electric)  may  be 
extended  to  Kennebunkport  and  Cape  Porpoise  by  Boston  men  who 
are  negotiating  a  purchase  of  the  property. 


Norway,  Me. — The  Oxford  Central  Electric  Railway  Company 
proposes  to  build  31  miles  of  road,  connecting  Waierford,  Norway, 
Stoneham,  Harrison  and  Bridgeton.  Among  those  interested  are  E. 
W.  Eastman,  of  Auburn;  John  D.  Clifford,  of  Lewiston,  and  L.  H. 
Burnham,  of  Albany.  

Maryland. 

Baltimore,  Md. — The  Baltimore  Traction  Company  has  obtained 
control  of  the  Windsor  Heights  Line,  which  will  probably  be 
extended  to  Wetheredville. 


Baltimore,  Md. — The  Maryland  Traction  Company  has  been 
incorporated  with  $1,000,000  capital,  by  George  R.  Week,  R.  Harry 
Cox,  Wallace  King  and  John  Cowan. 

Baltimore,  M.  D. — The  Falls  Road  Electric  Railway  Company 
was  granted  permission  to  extend  its  tracks  on  Lafayette  avenue,  and 
also  to  extend  proposed  line  in  the  annex  between  Woodberry  and  Mt. 
Washington. 

Hagerstown,  Md. — Receipts  of  the  Hagerstown  Railway  during 
the  first  five  months  of  its  operation  have  averaged  S85  daily,  or  more 


than  enough  to  pay  expenses  and  interest  on  bonds.  Their  judgment 
having  been  vindicated,  the  officers  will  now  go  ahead  with  the  pro- 
posed extension  to  Funkstown. 


Myersville,  Md. — The  Myersville  &  Catoctin  Railway  Company 
has  been  formed  to  build  8  miles  of  electric  road,  connecting  with, 
but  independent  of  the  Frederick  &  Middletown  Electric  Railway. 
Capital  stock,  $100,000;  incorporators.  Col.  David  C.  Winebreuer,  of 
Frederick,  president;  Reno  S.  Harp,  of  Frederick,  secretary;  George 
W.  Wachtel,  of  Myersville,  treasurer;  Cyrus  F.  Flook,  of  Frederick; 
Maurice  E.  Brightbill,  of  Annville,  Pa.;  and  John  C.  Leatherman  and 
George  D.  Toms,  of  Myersville. 


Massachusetts. 

Scituate,  Mass. — The  Norwell  &   Scituate  Street  Railway  Com- 
pany has  accepted  its  franchises. 


Hanover,   Mass. — The   Hanover    Street  Railway  Company  will 
begin  work  this  spring  on  a  lo-mile  extension  to  Scituate. 


Milford,  Mass. — A  Boston  syndicate  petitions  for  a  franchise  to 
connect  Milford  with  Upton  and  Farnumsville  by  electric  railway. 


Beverly,  Mass. — The  Lynn  &  Boston  Street  Railway  Company 
has  been  granted  a  franchise  to  install  electricity  on  the  Cove  branch. 


Boston,  Mass. — Tucker,  Anthony  &  Company,  of  Boston,  are 
taking  bids  on  material  for  the  construction  of  the  street  railway  at 
Shrewsbury.  

Brookfield,  Mass. — Superintendent  C.  A.  Jefts,  of  the  Warren 
Brookfield  &  Spencer  Street  Railway,  writes  that  he  wants  a  filter 
for  boiler  feed  water. 

Bridgewater,  Mass. — The  Bridgewater,  Whitman  &  Rockland 
Street  Railway  Company  proposes  to  build  an  extension  of  the  Han- 
over Street  Railway. 


FiTCHBURG,  Mass. — It  is  stated  that  the  franchise  for  the  electric 
railway,  Westminster,  has  been  accepted  and  work  will  begin  as  soon 
as  the  weather  will  permit. 

Orange,  Mass. — Senator  J.  B.  Farley  is  interested  in  a  plan  to 
build  an  electric  road  to  Millers  Falls,  by  way  of  Wendell  Depot, 
Erving  and  Farley,  a  distance  of  10  miles. 


Boston,  Mass. — The  West  End  Street  Railway  Company  has  let 
contracts  for  the  electrical  installation  of  the  Boston  subway  and 
work  will  commence  in  10  days  under  the  direction  of  E.  K.  Turner. 


Barnstable,  Mass. — The  Barnstable  County  Street  Railway  has 
been  organized,  and  A.  D.  Makepeace,  of  West  Barnstable,  chosen 
president;  Willard  Howland,  of  Boston,  secretary;  E.  C.  Perkins,  of 
Boston,  treasurer. 

Northampton,  Mass. — The  Northampton  Street  Railway  Com- 
pany has  an  option  on  several  acres  for  a  pleasure  resort  to  be 
equipped  with  merry-go-round,  etc.  Permission  to  purchase  is  asked 
of  the  railroad  commission. 


Boston,  Mass. — The  contract  for  the  electrical  equipment  and 
apparatus  for  the  Worcester  &  Marlboro  road,  amounting  to  $50,000, 
has  been  given  to  the  General  Electric  Company.  The  company 
will  erect  an  800-horse-power-house  at  Northboro. 


Barre,  Mass. — The  Barre  Street  Railway  Company  has  been 
incorporated  to  build  and  operate  a  street  railway  to  carry  freight 
and  passengers  and  supply  electric  light.  Capital  stock,  $50,000; 
incorporators,  George  W.  Cook,  Charles  H.  Follansby,  Charles  F. 
Atwood,  F.  A.  Rich  and  Dr.  George  A.  Brown. 


Cambridge,  Mass. — The  Citizens  of  Cambridge  intend  to  form  a 
corporation  with  a  capital  stock  of  $50,000  to  construct  five  miles  of 
street  railway  extending  from  Mount  Auburn,  Cambridge,  to  Belmont 
and  Waverly.  Among  those  interested  are  A.  O.  Davidson,  Water- 
town;  E.  C.  Benton,  Belmont;  Edward  B.  Stearns,  Cambridge; 
Thomas  L.  Saute,  Watertown;  John  C.  Watson,  Cambridge;  Frank 
Chandler,  Belmont,  and  Ashley  Watson,  Cambridge. 
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Worcester,  Mass. — Charles  A.  Richardson,  president  of  the 
Worcester  Construction  Company  signed  a  contract  with  Tucker, 
Anthony  &  Co.,  of  Boston,  agreeing  to  do  the  work  of  constructing 
the  electric  road  between  Worcester  and  Marlboro.  This  includes 
the  building  of  the  power  house  and  the  company  is  negotiating  for 
supplies  of  the  new  road  which  will  be  20  miles  long  and  will  use 
45,000  ties,  7  feet  long  with  6-inch  face  and  thickness,  and  1,000  poles 
28  feet  long  with  7-inch  tops. 


Michigan. 


Detroit,  Mich. — Gus  F.  Smith,  of  Detroit,  asks  a  street  railway 
franchise. 


Detroit,  Mich. — A  franchise  through  Monguagon  is  asked  by  the 
Detroit  &  Toledo  Electric  Railway  Company. 


Benton  Harbor  Mich.— The  Benton  Harbor  &  Eastern  Electric 
Railway  &  Transit  Company  has  been  incorporated  to  build  to  Sister 
Lakes  and  Dowagiac. 

Pontiac,  Mich. — Directors  of  the  Pontiac  &  Sylvan  Lake  Rail- 
way are  considering  whether  an  extension  of  a  mile  to  Cass  Lake 
would  not  convert  their  line  into  a  paying  enterprise. 


Carleton,  Mich. — .A  franchise  is  asked  for  a  line  in  Carlton  to 
connect  with  the  Detroit  &  Toledo  Electric.  Those  interested  in 
the  Carleton  division  are;  G.  F.  Smith,  George  M.  Hendrie,  W.  C. 
Sterling,  of  Monroe,  Mich.,  Cameron  Currie,  J.  L.  Carleton,  S.  Hen- 
drie,  F.  T.  Lodge,  T.  Newberry. 


Holland,  Mich.— Chas.  W.  Humphrey,  of  Inmwood,  Mich.,  pre- 
sented to  the  council  a  petition  asking  for  a  franchise  from  the  Chi- 
cago &  West  Michigan  Railroad,  crossing  west  on  Main  street  to  the 
river.  The  harbor  shore  will  be  followed  6  miles  to  Macatawa  Park 
and  the  Lake  Michigan  shore  7  miles  to  Saugatuck. 


Kalamazoo,  Mich. — The  Michigan  Traction  Company  has  been 
granted  right  of  way  through  Charleston  and  Augusta.  The  report 
that  the  road  would  connect  with  Lansing  is  said  by  General  Manager 
E.  E.  Downs  to  be  entirely  groundless.  The  proposed  road  is  23 
miles  long,  with  a  loop  of  2  miles,  taking  in  Gull  Lake. 


MirSKEGON,  Mich. — The  Muskegon  Railway,  recently  foreclosed, 
has  been  reorganized  as  the  Muskegon  Street  Railway  Company, 
with  John  L.  Crosby,  of  Bangor,  Me.,  president;  Weston  Thompson, 
of  Brunswick,  vice-president;  Herbert  Payson,  Portland,  Me.,  treas- 
urer, and  y.A.  Nims,  of  Muskegon,  secretary  and  managing  direc- 
tor. Improvements  of  various  kinds  are  planned  for  Lake  Michigan 
Park,  which  is  owned  by  the  company  and  which  will  make  this  one 
of  the  leading  summer  resorts. 


Minnesota. 


Minneapolis,  Minn. —  Fire  at  Robbinsdale,  January  14,  destroyed 
two  gasoline  motor  cars  and  car  shed  owned  by  A.  B.  Robbins.  New 
gasoline  motors  will  be  secured  at  once.    Loss,  $4,000;  partly  insured. 


Mississippi. 

Vicksburg,  Miss. — Jos.  Hirsh  and  J.  J.  Hays  are  interested  in  get- 
ting the  citizens  to  subscribe  S2o,ooo  of  the  Sioo.ooo  stock  that  will 
likely  be  issued  to  build  a  street  railway  system  in  this  city. 


Missouri. 

Wakrenshurg,  Mo. — The  street  railway  has  been   sold  for  scrap 


Shelbina,  Mo.— Dr.  J.  M.  McCully,  president  of  the  Shelby 
County  Electric  Railway  Company,  has  placed  his  proposition  before. 
eastern  men  who  expect  to  furnish  three-fourths  of  the  capital  for 
construction.    The  road  would  cost  j6o,ooo. 

Kansas  Citv,  Mo.  -The  American  Railway  Construction  Company 
of  Chicago  has  been  awarded  the  contract  for  building  the  Wyandotte 
street  electric  line  by  the  West  Side  Railway  Company.  The  road 
will  be  a  fine  example  of  modern  railway  construction,  io3-poun(l 
rail  will  be  laid  in  cement  and  cast  welded.  The  contract  price  is 
f  1 10,000. 


St.  Louis,  Mo. — The  North  St.  Louis  Improvement  Association 
decided  to  organize  a  company  to  build  a  street  car  line  on  North 
Market  street,  connecting  the  wharf  with  all  other  lines  by  transfer. 
Messrs.  Gundlach,  Cummings,  Wenneker,  St.  Clair,  Kolmer,  Rubel- 
raan,  Lucas,  Mannist  and  Burghoflf  subscribed  for  stock  in  the  new 
company.  

Kansas  City,  Mo. — The  Metropolitan  Street  Railway  has  let  the 
contract  for  the  electrical  equipment  of  the  Rosedale  line,  costing 
570,000,  to  the  Electrical  Insulation  Company,  of  Chicago,  the  work 
beginning  March  i  and  ending  May  i.  About  350,000  pounds  of 
copper  will  be  used  in  the  overhead  work.  This  same  company  has 
received  the  contract  of  the  West  Side  Railway  Company  to  equip 
the  Wyandotte  street  line. 


New  Hampshire. 

Portsmouth,  N.  H. — I.  C.  Libby,  of  Waterville,  Me.,  and  A.  F. 
Gerald,  of  Fairfield,  Me.,  have  purchased  the  franchise  of  the  Ports- 
mouth Electric  Railway.  The  same  parties  recently  acquired  the 
charter  of  the  Kittery  &  York  Beach  Electric  Railroad.  Work  on 
the  latter  will  begin  immediately,  piles  having  to  be  driven  to  cross  a 
marsh  a  mile  wide.  At  the  Portsmouth  end  the  material  will  be 
placed  in  readiness  to  begin  construction  as  soon  as  the  frost  leaves 
the  ground.  The  line  will  be  25  miles  long  and  equipped  in  the 
best  style.  

Haverhill,  N.  H. — Thomas  Sanders,  of  Haverhill,  asks  the 
incorporation  by  the  New  Hampshire  legislature  of  four  companies 
to  build  various  lines  which,  when  connected,  would  form  one  contin- 
uous electric  railway  from  Massachusetts  to  Canada.  One  charter  is 
for  the  Nashua,  Salem  &  Haverhill  Street  Railway,  to  have  a  capital 
stock  of  $200,000  and  to  run  from  Nashua  south  through  Hudson. 
Windham,  Derry  and  Salem  to  the  boundry  line  between  Massachu- 
setts and  New  Hampshire;  a  second  to  incorporate  the  Nashua,  Man- 
chester &  Concord  Electric  Street  Railway,  with  a  capital  stock  of 
S6oo,ooo,  to  run  from  Nashua  to  Concord  through  the  towns  of  Hud- 
son, Litchfield,  Merrimac,  Londonderry,  Bedford,  Manchester,  Hook- 
sett,  Suncook,  Allenstown  and  Bow;  the  third  to  incorporate  the  Man- 
chester, Chester  &  Haverhill  Street  Railway,  capital  stock  not  to 
exceed  S400,ooo,  to  run  from  Manchester  through  Auburn,  Chester, 
.Sandown,  Hampstead  and  Plaistow  to  the  Massachusetts  line;  the 
fourth  to  incorporate  the  Merrimac  Valley  &  St.  Lawrence  Street 
Railway,  with  a  capital  stock  of  Sqoo,ooo,  to  run  from  Concord 
through  Canterbury,  Boscowan,  Northfield,  Franklin.  Sanbornton, 
Hill,  Tilton,  Alexandria,  Bristol,  New  Hampton,  Bridgewater,  Ply- 
mouth, Ashland,  Holderness,  Campton,  Center  Harbor,  Moultonboro, 
Sandwich,  Meredith,  Thornton,  Woodstock,  Lincoln,  Franconia, 
Bethlehem,  Carroll,  Low  and  Burbank's  Grant,  Jefferson,  Randolph, 
Berlin,  Kilkenny,  Milan,  Stark,  Dummer,  Odell,  Millsfield,  Dixvillc. 
Clarksville,  Carlisle,  Webster,  Hubbard  and  Pittsburg,  to  the  boun- 
dary line  between  the  United  .States  and  the  Dominion  of  Canada. 


New  Jersey. 

Eatontown,  N.  J. — Joseph  Johnson's  mill   property  is  to  be  con- 
verted into  a  power  plant  for  the  Long  Branch  electric  road. 


Newark,  N.  J.-  Belleville  township  has  granted  a  franchise  to  the 
Passaic  &  Newark  Electric  Railway  Company  to  operate  a  double 
track  line. 

Bound  Brook,  N.  J. — A  franchise  for  a  line  between  Bound  Brook 
and  New  Brunswick  is  asked  by  the  Philadelphia  &  New  York 
Traction  Company. 

Long  Branch,  N.  J.— The  Atlantic  Highlands,  Red  Bank  &  Long 
Branch  Electric  Railway  Company  is  asking  consents  with  a  view  to 
renewing  its  application  for  a  franchise. 


Atlantic  City,  N.  J.— Receiver  C.  D.  V.  Joline  sold  the  line  and 
steamboats  of  the  Brigantine  Trolley  Company,  February  5.  It  will 
require  S20,ooo  to  repair  the  damage  wrought  by  recent  storms  to  the 
piers  and  roadbeds. 

Somerset,  N.  J.  -The  County  Board  of  Freeholders  graiiti-d  a 
permit  to  the  New  York  S:  Philadelphia  Traction  Company  to  enter 
this  town,  assurances  being  given  that  the  line  between  this  place  and 
Bound  Brook  will  be  in  operation  by  May  I. 
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Elizabeth,  N.  J. — The  Elizabeth  &  Westfield  Railway  Company 
will  be  incorporated  with  about  $200,000  capital  stock  to  construct  a 
trolley  line.  Back  of  the  company  are  Bernard  M.  Shanley,  of 
Newark;  John  U.  Crimmins,  of  New  York;  Chandler  W.  Riker,  of 
Newark,  and  Col.  E.  W.  Hine,  of  Orange. 


Dover,  N.  J. — The  proposed  electrical  equipment  of  their  High 
Bridge  branch  from  Rockaway  to  Port  Oram,  is  viewed  with  favor  by 
the  officials  of  the  Jersey  Central  Railroad.  The  matter  was  brought 
to  the  attention  of  the  company  by  the  Dover  Electric  Light  Com- 
pany, which  has  power  to  spare  to  operate  twenty  or  more  cars. 


New  York. 


Buffalo,  N.  Y. — A  repair  shop  may  be  built  by  the  Buffalo  Rail- 
way on  a  site  just  purchased. 


LaSalle,   N.  Y. — George  P.  Smith  is  getting  additional  consents 
for  his  electric  railway  project. 


Long  Island,  City,  N.  Y. — The  Steinway  Railroad  is  considering 
an  extension  of  its  trolley  line  to  Whitestone. 


Mechanicsville,  N.  Y. — J.  A.  Powers  is  at  the  head  of  an  electric 
railway  enterprise.     Lansingburgh  is  one  terminus. 


Buffalo,  N.  Y. — The  Buffalo,  Gardenville  &  Ebenezer  Street 
Railway  Company  proposes  to  extend  its  line  on  Seneca  street  and 
Union  road. 


Port  Chester,  N.  Y. — A  bond  for  $10,000  has  been  given  the  vil. 
lage  trustees  by  the  Port  Chester  Electric  Railway  Company  to  guar- 
antee the  construction  and  operation  of  the  road  as  provided  in  the 
franchise  recently  granted. 

WooDHULL,  N.  Y. — It  is  stated  that  the  bonus  subscription  of  $10,- 
000  has  been  raised  and  the  work  on  the  electric  road  from  this  town 
to  Branchport  will  be  commenced. 


Buffalo,  N.  Y". — The  Crosstown  Street  Railway  Company  applied 
for  a  franchise  in  new  streets,  and  its  application  will  be  heard  on  the 
19th  of  this  month  by  the  committee  on  streets. 


Buffalo,  N.  Y. — Depew  and  Blasdell,  two  suburbs,  are  to  be  con- 
nected by  electric  railway.  Messrs.  Vanderbilt,  Depew  and  Webb, 
large  holders  of  real  estate,  will  build  the  line. 


Seneca  Falls,  N.  Y. — N.  H.Becker  and  W.  C.  Gray,  of  Seneca 
Falls,  are  interested  in  the  proposed  electric  road  to  Auburn.  An 
iron  bridge  will  be  built  across  Cayuga  Lake. 


Buffalo,  N.  Y. — The  Niagara  Falls,  Clifton  &  Drummondville 
Street  Railway,  which  runs  from  Clifton  to  Lundy's  Lane  in  Canada, 
has  changed  hands  and  will  be  electrically  equipped  with  an  antici- 
pated extension  to  Fort  Erie. 


Addison,  N.  Y. — Postmaster  John  Hinman,  of  Addison,  and  J.  S. 
Sargent,  E.  Chatfield  and  Dr.  F.  H.  Van  Orsdale,  of  Jasper,  are 
interested  in  the  proposed  electric  railway  to  connect  Addison, 
Jasper  and  Woodhull,  a  distance  of  12  miles. 


Buffalo,  N.  Y. — The  Buffalo  Traction  Company  is  now  ready  to 
begin  building  15  miles  of  track  on  the  east  side  of  the  city.  The 
Erie  Construction  Company  will  do  the  work  and  have  opened 
offices  on  the  seventh  floor  of  EUicott  Square. 


Brooklyn,  N.  Y. — Permission  has  been  granted  by  Justice  Dickey 
of  the  Supreme  Court,  to  the  Kings  County  Electric  Railroad  and  the 
Long  Island  Electric  Railroad,  to  connect  and  extend  the  two  sys- 
tems. The  incline  will  be  built  in  Liberty  avenue  at  the  city  line,  and 
the  works  will  cost  about  $35,000. 


Addison,  N.  Y. — An  electric  road  is  to  be  built  between  Addison, 
Tuscarora,  Woodhull  and  Jasper.  Among  those  interested  are  G. 
H.  Brewster,  John  Hinman,  \V.  O.  Feenaughty,  D.  M.  Darrin,  H.  D. 
Baldwin,  R.  P.  Brown,  E.  M.  Welles,  F.  H.  Wheaton.  B.  G.  Winton, 
O.  B.  Stratton  and  C.  O.  Shockey. 


Fallsburg,  N.  Y. — The  incorporators  of  the  Fallsburg  &  Monti- 
cello  Railroad,  already  noted  in  Daily  Bulletin,  are  B.  Van  Steen- 
bergh,  J.  H.  Devoe,  C.  B.  Harris,  and  William  Dean,  of  53  Broadway, 
New  York  city;  John  A.  Cartlidge,  J.  H.  Van  Steenbergh,  W.  A. 
Lester  Rock,  of  New  York.  The  company's  principal  office  will  be 
in  New  York  city. 

Catskill,  N.  Y. — The  Catskill  Electric  Railway  Company  has 
been  incorporated  to  operate  an  electric  street  surface  line,  two 
miles  long,  from  Catskill  to  Jefferson,  Greene  county,  with  a  capital 
of  $30,000.  The  directors  'are  Charles  S.  Williamson,  M.  D., 
William  S.  Roberts,  Louis  E.  Roberts,  Michael  W.  Conway,  W.  C. 
Courtney,  W.  C.  Wood,  Howard  A.  Mock,  Daniel  W.  Sharpe,  and 
Schuyler  W.  Mattison. 

New  Paltz.  N.  Y. — The  New  Paltz  &  Walkill  Valley  Railroad 
Company  has  been  incorporated  to  construct  g  miles  of  electric  rail- 
way from  Highland  to  New  Paltz.  Capital  stock,  $150,000;  directors, 
Hugh  H.  Douglass,  G.  H.  Harmon,  Paul  Shiffer,  Charles  G.  M. 
Thomas,  James  F.  Reed,  Joseph  H.  Devoe,  George  E.  Woods,  Henry 
M.  Brundage  and  William  G.  Hoyt.  The  backer  is  Ferdinand 
McKeige,  of  New  York. 


Auburn,  N.  Y. — The  Auburn  &  Western  Railway  Company  has 
been  incorporated  to  build  eleven  miles  of  electric  road  between 
Auburn  and  Seneca  Falls,  Capital  stock,  $300,000;  directors,  Robert 
Wetherill,  of  Chester,  Pa.;  William  C.  Gray,  Jr.,  and  Norman  H. 
Becker,  of  Seneca  Falls;  George  B.  Longstreet,  of  Auburn;  George 
B.  Leonard,  William  P.  Goodelle,  W.  A.  Holden,  Hiram  W.  Plumb, 
and  C.  D.  Beebe,  of  Syracuse. 


North  Carolina. 

Raleigh,  N.  C. — Charles  C.  Johnson,  secretary,  writes  that  the 
the  Raleigh  Electric  Company  will  rebuild  its  burned  plant  at  an 
early  date.  A  first-class  building  will  be  erected  and  equipped  with 
the  latest  machinery,  the  type  of  which  has  not  as  yet  been  decided 
upon. 

Ohio. 

Marietta,  O. — The  Marietta  Electric  Company  made  its  initial 
trip  February  3. 

Sandusky,  O. — Clark  Rude  has  been  appointed  receiver  of  the 
Sandusky  Electric  Railway  on  application  of  stockholders. 


Sandusky,  O. — Rumor  has  it  that  the  abandoned  grade  of  the 
Sandusky,  Ashland  &  Coshocton  Railroad  will  be  used  by  a  new 
electric  line. 


Steubenville,  O. — The  Steubenville  Traction  Company  is  nego- 
tiating a  lease  of  the  Steubenville  branch  of  the  Wheeling  iS:  Lake 
Erie  Railroad. 


FosTORiA,  O. — C.  C.  Conroy,  an  oil  man,  and  C.  T.  Geddes,  are  at 
the  head  of  a  project  to  build  an  electric  railway  between  Fostoria 
and  Waterville. 

Franklin,  O. — The  council  has  granted  to  the  Cincinnati  &  Miami 
Valley  Traction  Company,  permission  to  build  and  operate  an  electric 
car  line  in  this  village. 

Cincinnati,  O.— The  Cincinnati  &  Miami  Valley  Traction  Com- 
pany has  given  a  mortgage  of  $650,000  to  the  Finance  Company  of 
Pennsylvania  for  construction  purposes. 


Canton,  O.— William  A.  Lynch,  president  of  the  Canton  &  Mas- 
sillon  Electric  Railway,  says  that  the  Akron-Canton  Street 'Railway 
Company  will  begin  work  as  soon  as  the  weather  permits. 


Cleveland,  O.— The  Cleveland  &  Eastern  Electric  Railwav  Com- 
pany has  been  incorporated  to  build  a  line  terminating  at  Orrwell. 
The  incorporators  are  D.  H.  Tilden,  R.  M.  Lee,  C.  E.  Fish,  G.  H. 
Hopper  and  C.  H.  Taylor. 

East  Liverpool,  O.— The  East  Liverpool  and  Wellsville  Electric 
Street  Railway  Company  will  be  sold  in  one  month  at  sheriff's  sale. 
The  Union  Trust  Company  of  Cleveland,  O.,  foreclosed  the  mortgage 
securing  $300,000  of  bonds. 
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MiDDLETOWN,  O. — An  ordinance  has  been  passed  granting  the 
Cincinnati  &  Miami  Valley  Traction  Comnany  the  right  to  construct 
and  operate  a  street  railway  through  Middletown  which  shall  be 
commenced  within  six  months  and  completed  in  a  year. 


Mansfield,  O. — The  town  council  of  Shelby  granted  to  Reid 
Carpenter  a  franchise  for  an  electric  road  between  Mansfield  and 
Shelby.  Application  is  also  made  to  the  board  of  county  commis- 
sioners by  the  same  party  for  right  of  way  along  country  roads  and 
nothing  will  be  done  until  the  decision  is  given. 


Dayton,  O. — The  Dayton,  Johnsville  &  Eaton  Traction  Company 
has  been  incorporated  to  build  an  electric  road  from  Dayton  to 
Eaton  by  way  of  New  Lebanon,  Johnsville  and  West  ."Mexandria. 
Capital  stock,  SjO.ooo;  incorporators,  Henry  B.  Pruden,  Alfred  G. 
Feight,  J.  Elliot  Reirce,  Joseph  Weil,  and  Barry  P.  Murphy. 


Toledo,  O. — Contracts  for  the  construction  of  the  line  between 
Toledo  and  Monroe  Piers,  22  miles  in  length,  have  been  let  to  J.  N. 
Bick,  of  Toledo.  \Vm.  C.  and  Wm.  M.  Johnson  and  P.  N.  Jacobson, 
Detroit  parties,  are  backing  the  enterprise.  The  cost  of  construction 
and  equipment  will  be  about  §300,000,  and  the  road  to  be  complete  by 
August  I.  

Trov,  O. — The  T.,  T.,  D.  &  E.  Electric  Railway  project  is  boom- 
ing. The  officers  are:  President,  Judge  Theodore  Sullivan;  vice- 
president,  George  W.  Scott;  secretary.  Dr.  W.  H.  Thompson;  assist- 
ant secretary,  P.  J.  Gates;  treasurer,  John  T.  Knoop;  superintendent, 
F.  M.  Sterritt;  assistant  superintendent,  Frank  T.  Worman;  superin- 
tendent of  construction.  Colonel  Jeff  Miller;  attornery,  George  T. 
Long.  

Cincinnati,  O. — A  bond  for  Sio.ooo  has  been  filed  by  President 
C.  T.  McCrea,  of  the  Cincinnati  &  Hamilton  Electric  Street  Railway 
guaranteeing  that  construction  will  be  under  way  by  May  i.  From 
the  terminus  of  the  Cincinnati  Consolidated  at  College  Hill,  the  line 
will  run  over  the  Hamilton  pike  to  the  county  seat  of  Butler  County, 
passing  through  Mt.  Healthy,  Pleasant  Run  and  Symmes  Corner. 
The  line  will  be  12  miles  long. 


Pennsylvania. 

Nanticoke,  Pa. — The  Nanticoke  &   Newport  Railroad  Company 
which  was  formed  to  build  a  street  railway,  has  been  dissolved. 


New  Hope,  Pa. — The  East  Pennsylvania  Traction  Company  has 
applied  for  a  franchise.  The  road  will  cross  the  Delaware  between 
New  Hope  snd  Lambertville,  N.  J. 


Quakertown,  Pa. — It  is  proposed  to  extend  the  Quakertown  & 
Springtown  Electric  Railway,  now  in  course  of  construction,  to 
Argus,  Trumbauersville,  Tylfersport,  Schlictcrsville,  Sellersville  and 
Perkasie.  

New  Castle,  Pa.— The  New  Castle  Traction  Company  has  been 
incorporated.  Capital  stock,  $500,000;  incorporators,  H.W.  Mitchell, 
M.  L.  Merwin,  Pittsburg;  C.  F.  Patterson,  E.  L.  Allen,  and  William 
Heal,  of  Alleghany. 

West  Nkwton,  Pa. — A  charter  was  granted  to  the  West  Newton 
Northern  .Street  Railway  Company  to  connect  West  Newton  with 
Herminie.  The  directors  are  James  E.  Hell,  cashier  of  the  First 
National   Bank  of  West  Newton,  and  T.  F.  Vankirk  and  F.  M.  Null. 


Hakkishurg,  Pa.  -The  .Sewickley  Valley  Electric  Passenger  Rail- 
road, capital  Si5,ooo,  was  chartered  to  build  2'/i  miles  of  road  between 
Osborn  and  the  Beaver  road.  James  D.  Gallery,  Pittsburg,  is  presi- 
dent; directors,  J.  U.  Gallery,  W.  H.  Keech,  J.  C.  Keilly,  Geo.  C. 
Wilson,  Pittsburg;  J.  M.  Tate,  Jr.,  Sewickley. 


Pittsburg,  Pa.— The  Citizens'  Monongahela  Electric  Railroad 
Company  has  been  incorporated  to  build  four  miles  of  road  on  Mt. 
Washington,  for  which  franchises  are  asked.  Capital  stock,  ^24,000; 
president  is  James  M.  Bailey;  directors,  John  Paul,  Joseph  G.  Walter, 
William  Halpin,  William  H.  Minnick,  of  Pittsburg. 


Allentown,  Pa.— a.  S.  Cadwallader  of  Philadelphia,  is  president 
of  the  East  Penn  Traction  Company,  just  incorporated  to  build 
through  Lehigh  county,  beginning  at  the  Bucks  county  line,  on  the 
road  leading  to  South  Bethlehem,  thence  to  Coopersburg,  Centre 
\'alley,  Friedensville  and  Colesville  to  the  Northampton  county  line. 


Titusville,  Pa.— The  Titusville  Electric  Traction  Company  has 
been  incorporated  to  build  15  miles  of  road  beginning  at  Pleasant- 
ville  and  running  through  Crawford,  Venango  and  Warren  to  the 
Titusville  city  limits.  Capital  stock,  Sioo.ooo;  president,  M.  B.  Dun- 
ham, of  Warren;  directors,  George  H.  Dunham,  R.  D.  Stoilzing, 
Pleasantville;  T.  F.  Lemassena,  Newark,  N.  J.;  A.  J.  Hazeltine, 
Warren.  

Pittsburg,  Pa.— Stockholders  of  the  Mt.  Troy  &  Reserve  Town- 
ship Traction  Company  have  decided  to  commence  the  construction 
in  the  spring  of  their  line  running  tor  three  miles  in  Allegheny  city 
and  Reserve  township.  Jacob  Beckert  is  president;  C.  Beckert,  vice- 
president;  August  Beckert,  secretary  and  treasurer;  Florence  Woh- 
leber,  John  Habermehl,  Chas.  Beckert,  John  F.  Havekotte,  William 
Eberhardt,  G.  H.  Beckert  and  John  P.  Ober  are  directors. 


Rhode  Island. 

Providence,  R.  L — The  United  Traction  Company  will   extend 
its  Pawtuxet  Valley  line  to  Natick. 


South  Carolina. 

Aiken,  S.  C. — The  Aiken  &  Augusta  Railroad  Company  has  been 
incorporated  to  build  an  electric  railroad  18  miles  in  length.  Phila- 
delphia capital  is  interested. 

Charleston,  S.  C. — The  Charleston  Street  Railway  Company 
has  purchased  the  controlling  interest  in  the  enterprise  Railroad, 
owned  by  Cuyler,  Morgan  &  Co.,  of  New  York,  and  is  negotiating  for 
the  outstanding  interest.  Both  lines  will  be  electrically  equipped  and 
operated  as  one  system. 


South  Dakota. 

Edgemont,  S.  D. — An  electric  road  to  connect  its  mines  may  be 
built  by  the  Edgemont  &  Union  Hill  Smelting  Company. 


Tennessee. 


Chattanooga,  Tenn. — The  Chattanooga  Rapid  Transit  Company 
will  be  incorporated  to  build  Samuel  W.  Divine's  proposed  electric 
road  between  Rossville  and  Chicamauga,  Ga.  Capital  stock,  Si 50,- 
000;  incorporators,  Samuel  W.  Divine,  W.  B.  Royster,  Charles  T. 
Divine,  John  W.  Wyatt,  J.  P.  Pemberton,  James  R.  Reid  and  James 
R.  McFarland.  

Texas. 

Dallas,  Tkx.-  The  Dallas  City  Street  Railway  Company  began 
work  this  week  putting  down  nevi  track  and  this,  it  is  thought,  is  the 
first  step  ill  the  proposition  to  put  the  lines  on  an  electric  basis. 


San  Antonio,  Tex.— A  mule  car  line  is  to  be  built  to  Von  Ormy, 
12  miles  distant,  by  the  Von  Ormy-Medina  Railway  Company,  of 
which  F.  Villereal  is  president;  J.  B.  Bywaters,  vice-president,  and 
Edward  Krause,  manager. 

Dallas,  Tex. — The  Dallas  &  Fort  Worth  Company  has  been 
formed  to  build  30  miles  of  steam  or  electric  road  between  the  two 
cities.  Capital  stock,  ^500,000.  Back  of  the  project  is  the  Dallas 
Terminal  Railway  &  Union  Depot  Company. 


Vermont. 


Stowe,  Vt.   -A  bonus  is  offered  any  one  who  will  build  an  electric 
road  to  Watcrbury.     Address  J.  F.  McMahon. 


BiiK I. INOTON,  Vt.— Subscriptions  are  being  received  for  the  stock 
of  the  Grand  Isle  Railway  Company,  which  plans  to  build  an  electric 
road  from  Burlington  through  Colchester,  Milton  South  Hero  and 
Grand  Isle. 
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Washington. 


Tacoma,  Wash.— Additional  franchises  have  been  petitioned  for 
by  the  Tacoma  Railway  &  Motor  Company. 


Seattle,  Wash.— The  Seattle  Traction  Company  has  been  incor- 
porated. Capital  stock,  Si,ooo,ooo ;  incorporators,  Jacob  Furth, 
George  B.  Blanchard,  Manson  F.  Backus,  William  A.  Walthew,  John 
W.  Cathcart,  John  R.  Walthew,  Maurice  C.  Cheal. 


West  Virginia. 

Parkersburg,  W.  Va.— S.  Darrow,  C.  W.  Daly  and  William 
Caskey  have  petitioned  for  right  to  construct  a  double  track  electric 
road  between  Parkersburg  and  Williamstown. 


MORGANTOWN,  W.  Va. — Theodore  L.  Swan,  C.  L.  Brown  and  T. 
H.  Wilson,  of  New  York,  have  been  granted  the  privilege  of  con- 
structing and  operating  an  electric  railway  from  Grafton  to  Prunty- 
town.  

Wheeling,  W.  Va.— Arrangements  have  been  made  to  extend  the 
Wheeling  &  Suburban  Railway  from  Tridelphia  to  West  Alexander. 
Pa.  Capitalists  of  Washington,  Pa.,  wish  the  line  extended  to  their 
town  also.  

Wisconsin. 

Kenosha,  Wis. — The  Milwaukee,  Racine  &  Kenosha  Electric 
Railway  Company,  it  is  said,  will  renew  its  application  for  a  franchise 
in  Kenosha. 


OSHKOSH,  Wis.— The  Council  granted  F.  H.  Josslyn,  representing 
the  Citizens'  Traction  Company,  permission  to  build  a  track  on  River 
street.     It  is  expected  that  the  road  will  be  in  operation  in  60  days. 


Delavan,  Wis. — A  20  year  franchise  has  been  asked  and  will  be 
granted  to  the  Delavan  Light  &  Fuel  Company  to  build  12  to  15  miles 
of  electric  road  from  this  city  to  the  several  parks  around  the  lake  in 
this  vicinity.     Local  capitalists  only  are  interested. 


Green  Bay,  Wis.— Sealed  proposals  for  furnishing  and  placing  an 
electric  motor  and  other  apparatus  for  swinging  the  Main  street 
bridge  will  be  received  up  to  January  22.  Specifications  and  plans 
may  be  obtained  by  addressing  E.  L.  Shaw,  Marinette,  Wis. 

OsHKOSH,  Wis.— Although  the  Winnebago  Construction  Company 
contemplates  putting  in  an  electric  railway  from  Oshkosh  to  Kau- 
kauna,  it  is  doing  nothing  on  the  line  at  present,  but  is  confining  its 
attention  to  the  electric  street  railway  of  Oshkosh,  which  it  is  hoped 
to  have  in  operation  by  June  i. 

Racine,  Wis. — Although  Hiram  J.  Smith  has  been  made  receiver 
of  the  Belle  City  Street  Railway,  Jackson  I.  Case,  the  former  man- 
ager, will  continue  as  superintendent.  The  liabilities,  outside  of  the 
bonded  indebtedness  of  $300,000,  will  not  amount  to  $12,000.  The 
bonds  are  distributed  as  follows:  Charles  B.  Hathaway,  of  Cleve- 
land, $50,000;  Case  estate,  $50,000;  Mr.  McNair,  of  St.  Louis,  $50,000; 
Jackson  L  Case,  $60,000.  No  other  changes  have  been  made,  and  it 
is  expected  the  affairs  of  the  company  will  soon  be  straightened  out. 


Canada 

Fort  Erie,  Ont. — The   Fort  Erie  Ferry  Company  contemplates 
building  an  electric  line  to  Chippewa,  15  miles  distant. 


Brantford,  Ont. — Mayor  Elliott  states  that  his  company  pro- 
poses to  build  an  electric  road  from  Brantford  to  Port  Dover. 

Berlin,  Ont. — Thp  owners  of  the  Berlin  Electric  Railway  are 
negotiating  for  the  purchase  of  the  St.  Thomas  Street  Railway,  with 
a  view  to  equipping  for  electricity. 

Winnipeg,  Manitoba. — The  Fort  Frances  &  Pacific  Railway  will 
be  chartered  to  build  an  electric  railway  in  the  Rainy  Lake  gold 
country,  connecting  with  the  Canadian  Pacific  Railway  at  Wabigoon. 


ROSSLAND,  B.  C. — Mr.  Heinze,  owner  of  the  Columbia  &  Western 
Railway,  is  estimating  the  cost  of  changing  its  motive  power  from 
steam  to  electricity. 


REPORT  OF  THE  TORONTO  STREET 
RAILWAY. 


The  report  which  was  submitted  to  the  shareholders  of 
the  Toronto  Street  Railway  Company  on  January  20,  made 
an  ixcecdinjjly  satisfactorj'  showing  when  the  severe  depres- 
sion ill  business  during  the  past  year  is  taken  into  considera- 
tion. After  paying  fixed  charges  and  a  dividend  of  31^  per 
cent  on  $6,000,000  capital  stock  there  was  a  surplus  of 
$12,026.  The  operating  expenses  increased  over  those  of 
1895,  but  the  increase  is  explained  to  be  due  to  the  repairs  of 
motors.  During  the  spring  the  city  permitted  large  quanti- 
ties of  water  to  accumulate  in  the  streets  and  many  cars  were 
damaged  in  consequence,  on  some  days  as  m&ny  as  35  or  40. 

The  following  statement  exhibits  the  totals  for  the  last 
two  years  : 

i8g6  1895 

Gross  earnings $997,273.28      $992,800.80 

Operating  expenses 507,760.31        489814.76 

Net  earnings 489,512.97        502,886.04 

Passengers  carried 23,537,91 1        23,355,228 

Transfers 7.354,895  7.257.572 

Percentage  of  operating  expenses  to  earnings  in  1896,  50.9;  in 
1895,  49-3- 

There  are  a  number  of  questions  between  the  city  and  the 
company  that  have  been  in  dispute  and  arrangements  have 
been  made  to  settle  them  by  an  amicable  suit,  the  result  of 
which  will  be  final.  Negotiations  for  a  Sunday  car  service 
are  progressing  favorably  and  the  company  is  confident  of 
bringing  them  to  a  satisfactory  conclusion. 

No  changes  were  made  in  the  officers  of  the  company, 
but  F.  L.  Wanklyn  was  appointed  manager,  an  office  newly 
established.  Mr.  Wanklyn  has  had  an  extensive  experience, 
having  been  for  several  years  works  manager  for  the  Grand 
Trunk  Railway. 

SAVANNAH  COMPANY  AGAIN  ON  ITS 
FEET. 

On  January  17  the  receivers  of  the  Electric  Railway  Co. 
turned  over  the  property  to  the  new  company  known  as  the 
Savannah  Traction,  and  after  the  election  of  directors,  Her- 
man Myers  was  chosen  president ;  J.  H.  Fall,  vice  president ; 
J.  G.  Reid,  secretary  and  treasurer ;  and  J.  S.  Collins,  man- 
aging director.  No  stock  has  been  issued  as  yet,  but  the 
amount  will  probably  be  $500,000.  After  the  late  experi- 
ence of  the  company,  the  stockholders  are  of  the  opinion 
that  the  bonded  indebtedness  should  be  kept  as  small  as  pos- 
sible. A  new  power  house  is  soon  to  be  built  and  the  road 
will  be  put  in  first  class  shape. 


JOINT  USE  OF  TRACK  IN  CALIFORNIA. 


A  Jjill  was  railroaded  through  the  California  legislature 
several  years  ago,  at  the  instance  of  an  electric  line  in  Los 
Angeles,  which  wanted  to  get  into  valuable  territory  already 
occupied  liy  cable  tracks.  The  bill  provided  that  under 
certain  conditions  of  rental  one  company  could  run  its  cars 
over  not  more  than  five  consecutive  blocks  of  another  com- 
pany. A  bill  is  now  pending  to  amend  the  law  by  changing 
the  word  five  to  ten,  and  omitting  "  consecutive." 


W.  G.  .Secvers  has  succeeded  his  brother,  Paul,  as   man- 
ager of  the  Muscatine  (la.)  Electric  Railway. 
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BREAKING  THE  SNOWBANK. 


BY    GEOHGE    E. 


"  Of  the  falling  of  snow  there  is  no  end." 
More  than  one  street  railway  in  this  country  has  had 
reason  to  declare  the  truth  of  this  statement  during  the  past 
few  seasons.  In  fact  on  some  occasions  the  truth  has  been 
enforced  by  a  snow  bank  piled  mountain  high  on  each  side 
of  the  street  car  track  and  many  a  poor  superintendent,  com- 
pelled to  drag  himself  out  of  a  good  warm  bed  to  take  his 
place  on  the  elevated  seat  of  a  road  scraper,  with  the  wind 
blowing  fort)'  knots  aii  hour  and  the  mercury  hugging  the 
zero  notch,  can  testify  to  the  need  of  a  well  designed  snow 
plow.  The  winter  so  far  in  Galesburg  has  not  been  a  hard 
one  but  the  management  believes  in  making  hav  while  the 
sun  shines. 

As  the  result  of  the  plans  laid  by  E.  P.  Baum,  chief 
engineer  and  electrician  of  the  Galesburg  Electric  Motor  & 
Power  Company,  the  snow  plow  which  is  shown  in  the 
accompanying  cut  was  built  and  on  its  first  run  was  proven 
a  success.  The  work  has  been  accomplished  within  a  few 
weeks  from  the  start  and  now  the  officials  of  the  company 
are  ready  for  the  fray.  A  description  of  the  car  as  com- 
pleted will  give  one  a  good  idea  of  its  size  and  the  work  it 
is  expected  to  do.  The  car  is  i6  feet  long  and  6  feet,  l^ 
inches  wide  and  rises  7  feet  from  the  rail  to  the  top  of  the 
roof.  The  frame  work  is  of  heavy  oak  timber  and  the 
heav)'  stresses  of   the  plows   come  on  sills  5  by  8  inches   in 


SNOW   PLOW,   GALESnURG,   ILL. 

size.  The  bod)'  of  the  car  is  finished  in  pine  and  made  light  :is 
possible,  there  being  enough  weight  in  the  frame,  truck  and 
plows.  The  plow  is  mounted  on  a  McGuirc  Columbian 
truck  and  equipped  with  Westinghouse  No.  3  motors  with 
type  I)  controllers.  The  converters  and  connecting  wires 
arc  all  placed  inside  the  car  leaving  only  the  motor  connec- 
tions beneath. 

The  main  features  of  the  machine,  of  course,  are  the 
plows,  one  in  frrjnt  and  one  at  the  rear,  and  the  whole  car  is 
constructed  with  a  view  to  the  best  workings  of  these.  They 
are  made  of  quarter-inch  steel ;  are  4  feet  high  and  run  8 
feet  and  .4  inches  from  the  point  of  the  nose  to  the  heel. 
They  arc  raised  and  lowered  in  guides  by  a  ratchet  lever 
and  screw  inside  the  car.  The  plows  arc  so  constructed 
that  they  run  back  to  a  point  close  to  the  truck,  doing  away 
with  the  up  and  down  motion  common  to  cars  using  single 
trucks.  On  either  side  of  the  plow  at  the  rear  and  hedging, 
close  onto  the  truck,  is  a  very   convenient  part,  consisting  of 


a  16-inch  wing  worked  by  levers  inside  the  car.  The  prin- 
cipal use  of  the  wings  is  in  bucking  large  drifts.  When  the 
nose  is  poked  into  a  big  heap  and  the  car  sticks  fast  the  wings 
are  brought  into  the  side  and  the  car  may  be  easily  backed. 
By  means  of  the  levers  in  the  car  the  plows  may  be 
raised  and  lowered  at  will,  from  a  distance  of  a  half  inch  to 
S  inches.  This  lift  is  needed  because  Galesburg  is  well  pro- 
vided with  brick  pavements  and  the  operator  who  should  be 
so  unfortunate  as  to  plow  up  some  feet  of  bricks  would 
likely  be  brought  before  the  common  council.  Inside  the 
car  are  two  sand  boxes  with  a  rotating  sand  valve  which 
allows  of  three  different  sized  flows.  Each  box  is  independ- 
ent of  the  other  and  can  be  worked  from  either  end  of  the 
car.  A  draw  bar  is  arranged  through  the  plow  so  that  pas- 
senger cars  may  be  attached.  The  car  has  two  headlights 
and  is  lighted  inside  by  three  lamps.  On  the  right  side  of 
the  car  is  placed  a  door,  2  feet,  3  inches  wide  and  6  and  one- 
half  feet  high.  There  are  5  windows  in  each  end  giving  a 
full  view  of  the  street.  The  steel  plows  were  made  at  the 
shops  of  the  Frost  Manufacturing  Company. 


SECOND  AVENUE  RAILROAD,  N.  Y., 
SOLD. 


A  majority  of  the  stock  of  the  Second  Avenue  Railroad, 
N.  Y.,  has  been  purchased  by  William  C.  Whitney.  While 
Mr.  Whitney  bought  the  stock  as  an  individual  it  is  his 
intention  to  have  the  road  incorporated  with  the  Metropoli- 
tan system  and  operated  by  electricity  or  compressed  air. 
The  Second  avenue  company  owns  13.5  miles  of  double 
track  and  operates  3. 38  miles  under  leases,  using  animal 
traction.  There  is  $1,862,000  of  capital  stock,  on  which  a 
dividend  of  5  per  cent  was  paid  last  year,  and  $1,900,000  of 
lionds  bearing  5  per  cent  interest.  After  meeting  fixed 
charges  and  paying  the  dividends  the  surplus  in  1S96  was 
$21.  With  mechanical  traction  substituted  this  road  can  not 
fail  to  make  a  paying  addition  to  the  Metropolitan  system. 


PRESIDENT  BILLINGS   DEAD. 

.■\.  M.  Hillings,  of  lliis  city,  and  president  and  owner  of 
the  street  railway  system  of  Memphis,  Tenn.,  died  suddenly 
of  heart  disease  on  February  7.  He  was  one  of  Chicago's 
old  settlers,  and  worth  from  $10,000,000  to  $20,000,000. 
lie  became  interested  in  the  Memphis  road  about  6  years 
ago  and  later  was  practically  its  only  stockholder.  He  spent 
about  $12,000,000  there,  transforming  to  electricity  and 
extending  lines,  etc.  His  interests  in  Chicago  gas  are  well 
known,  and  he  was  also  president  of  two  banks.  Although 
S3  years  of  age  at  the  time  of  his  death  he  was  actively 
engaged  in  the  management  of  large  affairs,  and  one  of  the 
best  known  and  respected  men  in  the  city. 


WAUKEGAN-CHICAGO  LINE. 


The  Bluff  City  Electric  Street  Railway  Company  expects 
to  sell  through  tickets  from  Waukegan  to  Chicago  for  30 
cents  which  is  75  cents  less  than  is  charged  by  the  North- 
western railroad.  Tlurc  ;ire  al)out  fifteen  growing  towns 
and  villages  between  tlicsc  two  cities  which  will  furnish 
much  local  travel.  There  will  be  29  miles  of  track  built  to 
connect  the  Waukegan  line  with  Chicago  at  Kvanston. 
The  cost  of  the  road  will  be  about  $500,000. 
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EVERY  INCH  A  KING." 


I  reatl  with  great  interest  the  very  able  and  courteous 
article  in  the  January  number  of  the  Street  Railway  Review, 
over  Mr.  Henry  R.  King's  signature  and  feel  that  I  have 
not  lived  in  vain,  since  to  me  is  due  the  discovery  of  the 
Kipling  of  Conductivity,  the  Genius  of  Joints. 

My  joy  is  increased  by  the  fact  that  throughout  my  small 
circle  of  electrical  and  railway  acquaintance,  I  can  find  no 
previous  trace  or  hint  of  the  scientist  and  poet  whom  I  have 
unwittingly  unveiled  to  an  admiring  world.  Though  none 
can  tell  what  happy  clime  has  hitherto  shielded  him  from 
universal  homage,  it  is  evident  from  his  inspired  words  that 
he  proi:dly  retains  an  ancient  prerogative  of  his  royal  name 
for  things  that  were  not  so,  promptly  become  so  because  he 
states  that  they  must  be  so.  At  his  command,  cast  scrap 
iron  assumes  the  tensile  strength  of  rolled  steel  and  acquires 
the  conductivity  of  hammered  silver ;  iron  oxide  loses  its 
insulating  properties,  while  the  expansion  co-efficient  of  steel 
rails  shrinks  modestly  to  zero ! 

I  once  thought  that  the  hundreds  of  copper-bonded  "  cast- 
weld  "  joints  which  I  had  personally  measured  in  Newark 
and  elsewhere  had  three  to  five  times  the  resistance  of  the 
same  length  of  rail  between  joints ;  the  rails  are  still  in  the 
streets  where  any  one  can  test  them  to  my  confusion.  But 
this  is  needless ;   the  King  has  spoken.     Selah  ! 

The  resistance  of  the  joint  is  less  than  the  rail  as  per 
advertisement ;  let  it  be  so  !  I  must  bow  before  the  royal 
mandate  and  believe,  or  tremble  lest  his  veiled  threats  mater- 
ialize into  a  thunderbolt  and  blast  my  reputation.  The  King 
speaks  of  a  St.  Louis  road ;  does  he  not  know  that  the 
officials  of  the  Missouri  Railroad  Company  actually  dare  to 
think  heavy  copper  bonding  necessary  to  help  out  their 
"  cast-weld  "  joints?  Why  not  blast  them  just  a  little  for 
their  infidelity?  Then  the\'  probably  have  the  same  two 
unused  joints  from  the  "cast- weld"  exhibit  which  were 
tested  in  their  power  house  and  found  wanting ;  why  not 
repeat  m}'  tests  and  consign  me  to  a  dungeon  for  inaccuracy  ? 
The  King  quotes  from  Mr.  Bowen,  of  the  Chicago  Cit>' 
Railway  in  merited  praise  of  the  mechanical  stability  of  the 
joint. 

Surely  he  must  have  heard  that  Mr.  Bowen's  road  uses  on 
its  "  cast- weld  "  joints  even  heavier  copper  bonds  than  most 
angle-plated  roads  put  in.  And  furthermore,  Mr.  G.  W. 
Knox,  Electrical  Engineer  of  the  same  road,  has  had  the 
audacity  to  recommend  the  use  of  the  Edison  Plastic  Alloy 
on  the  terminals  of  the  big  copper  bonds  he  uses  to  help  out 
the  "  perfect  conductivity  "  of  the  "  cast- weld  "  joints  ! 

Evidently  I  shall  have  plenty  of  good  company  when  the 
royal  blasting  apparatus  gets  under  headway.  But  when 
the  King  tackles  mathematics,  I  fear  he  gets  outside  his 
jurisdiction.  He  tells  of  a  marvellous  "  cast-weld "  joint 
whose  dimensions  he  does  not  give.  This  joint  has  never 
been  used,  but  he  says  it  has  been  exposed  to  the  -weather for 
three  years !  Of  course  such  exposure  is  more  trj'ing  to  the 
joint  than  actual  service !  He  says  this  joint  has  a  drop  of 
.0107  volts  with  760  amperes  and  that  in  "  the  rail  alone  the 
drop  was  .0117  volts;"  (length  and  section  of  rail  not 
stated. ) 

While,  with  Brown's  plug,  (depth,  diameter  and  method 
of  application  not  given,)  the  drop  with  700  amperes  is  said 
to  be  .013  volts. 

Here  occurs  a  dramatic  pause  in  which  the  blasting  of 
Brown   is   supposed    to   commence.     But  figures   are   queer 


things  for  Kings  to  fumble  with.  For  purposes  of  compari- 
son, I  will  assume  that  the  rail  weighed  90  lbs.  to  the  yard  ; 
that  the  "  cast-weld  "  joint  had  eight  times  its  section  ;  that 
the  voltmeter  terminals  were  properly  attached  to  the  rails  at 
the  same  points  in  each  case,  and  that  the  "  plug  "  was  ^  of 
an  inch  in  diameter  and  y^  of  an  inch  deep,  applied  so  that 
lialf  was  in  each  rail.  All  the  sample  "  cast-weld  "  joints  I 
have  seen  exhibited  have  had  the  rail  ends  closely  pressed 
together.  There  are  therefore  two  paths  for  the  testing  cur- 
rent, connected  in  pai-allel  with  each  other ;  one  directly 
through  the  rail  ends,  and  the  other  from  the  sides  and  bot- 
tom of  the  rails  through  the  metal  of  joint ;  the  latter  is  of 
cast  iron  having  one-half  the  conductivity  of  steel  per 
square  inch,  but  with  S  times  its  section.  It  thus  has  4 
times  the  actual  conductivity  per  lineal  inch.  Therefore  if 
there  should  be  contacts  of  no  resistance  through  the  rail 
ends  and  between  the  rails  and  the  iron  the  iron  would  carry 
4-5  of  the  current  and  the  rails  1-5.  The  actual  section  of 
the  joint  at  junction  is  81  square  inches,  9  of  which  are  steel 
and  72  are  iron.  The  latter  are  equal  to  36  square  inches  of 
steel  and  the  joint  to  41  of  steel.  The  figures  quoted  by  his 
majesty  now  give  us  common  mortals  a  means  of  getting 
the  resistance  of  each  of  the  two  paths.  The  hole  would 
affect  only  the  path  through  the  rail  ends ;  if  it  were  drilled 
with  oil  and  the  Plastic  Alloy  inserted  -without  removing  the 
same  and  ivithout  properly  amalgamating  the  steel  surfaces, 
the  plug  might  just  as  well  be  made  of  insulating  material, 
for  it  could  carry  no  current.  For  convenience  in  calcula- 
tion, I  will  assume  that  the  voltmeter  wires  were  attached  in 
line  with  the  outer  edges  of  hole.  Now  this  hole  has 
taken  from  the  contact  area  of  the  rail  ends  a  piece  of  metal 
about  1/^  inches  by  l/^  inches,  or  0.65625  of  a  square  inch. 
As  the  cross  section  of  the  joint  equals  41  square  inches  of 
steel,  the  hole  has  robbed  it  of  i-jSj.  per  cent  (.016)  of  its 
section.  This  loss  should  of  course  increase  the  drop  just 
I  6  per  cent  (.Oi6).  Instead  of  that,  it  is  said  to  increase 
the  drop  from  .0107  volts  to  .0120  volts,  which  is  an  increase 
of  i-tVtt  P^*^  '-'^"*-  (•1214),  which  is  71^  times  what  it  should 
be.  In  other  woixls,  acording  to  this  report,  the  rusty  rail 
ends  transmitted  about  617  amperes  of  the  current  while  the 
contacts  on  the  iron  were  so  poor  that  only  S3  amperes  could 
get  through  the  "  cast-weld."  It  surprises  me  to  find  that 
my  tests  should  give  the  "  cast- weld"  joint  a  far  better  con- 
ductivity than  its  own  advocate.  Evidently  someone  has 
blundered  badly.  To  settle  which  of  us  is  guilty,  I  respect- 
fully suggest  that  the  King  direct  the  Chancellor  of  his 
Exchequer  to  deposit  with  the  Editor  of  this  paper  sufficient 
coin  of  the  realm  to  cover  all  expenses,  as  a  guarantee  that  he 
is  not  •'  articulating  through  his  royal  crown."  Let  the 
Editor  then  be  requested  to  select  without  measurement  a 
"  cast- weld  "  joint  that  has  been  in  actual  daily  service  with 
heavy  current  for  two  years,  or  for  even  one  year,  in  the 
track  of  some  large  road  outside  of  Milwaukee  or  its 
suburbs.  Let  this  joint  be  sent  to  the  electrical  testing 
department  of  some  prominent  university  and  its  resistance 
tested  up  to  the  full  carrying  capacity  of  the  rail.  I  will  then 
insert  a  plug  of  plastic  alloy  and  if  with  similar  tests,  this 
material  does  not  give  results  similar  to  those  obtained  by  me 
at  St.  Louis,  I  will  pay  all  expense  of  tests  and  humbly 
crave  his  roval  mercy.  But  if  he  proves  to  be  mistaken,  then 
his  deposit  is  to  be  used  to  cover  all  expenses  incurred.  I 
cannot  close  without  expressing  my  admiration  for  the 
King's  eyesight  which  can  detect  in  a  printed  reproduction 
of  a  photograph,  evidences   of  a  "  weld  "  which  do  not  exist 
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in  the  oriorinal  article  itself.  So  far  as  has  been  reliably 
recorded,  no  one  has  succeeded  in  welding  together  without  a 
flux,  a  molten  metal  and  a  dissimilar  solid  metal  which  is  at 
a  different  temperature.  Vou  may  easily  inclose  one  in  the 
other ;  you  may  at  points  burn  the  surface  of  the  solid  and 
get  a  degree  of  adherence,  but  this  does  not  secure  a  metallic 
union  and  is  not  a  vyeld.  Hahui.d  P.  Bkown. 


A  TROLLEY  SWITCHING  CAR. 


The  West  Chicago  Street  Railroad  has  recently  put  a 
dinkey  motor  car  at  the  O'Niel  street  barns  to  do  the  switch- 
ing for  the  South  Ilalstead  street  cable  line.  The  car  takes 
the  place  of  13  horses  and  two  men  and  does  the  work  in 
shorter  time  and  in  a  yery  satisfactory  manner.  It  requires 
but  one  man  to  operate  the  motor.  Perhaps  the  trolley 
arrangement  is  the  most  interesting  feature  of  the  car.  An 
ordinary  trolley  would  require  another  man  and  be  entirely 
unsuited  to  the  wiring  which  is  without  switches.     A  home- 


made contriyance  was  designed  which  has  sohed  the  problem. 
At  the  end  of  a  2-inch  yertical  pipe  a  beam  is  piyoted.  On 
one  end  is  a  5^ -inch  steel  wire  bent  so  that  it  is  about  6  feet 
across  and  this  forms  the  contact  to  the  trolley  wire.  On 
the  other  end  of  the  beam  is  a  weight  which  insures  a  con- 
stant pressure  of  the  wire  against  the  line.  This  makes 
allowance  for  the  slack  in  the  line,  does  not  break  contact 
when  switching  from  one  track  to  another  and  makes  it  pos- 
sible to  use  the  crude  system  of  over  head  wiring  now  in 
place.  The  accompanying  illustration  represents  trolley 
arrangement. 

SALT  WAR  IN  WASHINGTON,  D.  C. 


The  snow  storms  of  last  month  afforded  an  opportunity 
for  a  legal  quarrel  between  the  Eckington  &  .Soldiers'  Home 
and  the  Metropolitan  Railroad  Companies  of  Washington. 
On  January  20  six  employes  of  the  former  company  were 
arrested  for  sprinkling  salt  upon  the  tracks  of  the  Metro- 
politan. The  case  against  them  was  dismissed  by  Judge 
Miller,  but  that  did  not  end  the  difficulty.  The  Metropoli- 
tan Company  has  begun  suit  in  the  District  Supreme  Court 
and  prays  an  injunction  against  a  repetition  of  the  offense. 
The  bill  alleges  that  the  company's  plant  was  seriously  dam- 
aged by  reason  of  the  salt  water  finding  its  way  into  the 
conduits  and  destroying  the  insulation,  causing  short  circuits. 
It  is  alleged  that  in  three  days  54  cars  were  disabled  because 
of  the  salt  having  been  used. 


The  works  of  the  Kepp  Gear  Wheel  &  Foundry  Com- 
pany, Allegheny,  were  destroyed  by  fire  February  7.  Loss, 
$30,000;  insurance,  $7,«xj. 


PRESIDENT  VREELAND  ON  CONDUIT 
CONSTRUCTION  IN  NEW  YORK. 


President  II.  H.  Vreeland,  of  the  Metropolitan  Street 
Railway  Company,  says  that  contracts  have  been  let  for  the 
engines  and  electrical  equipment  to  operate  the  lines  on  6th, 
Sth  and  Amsterdam  avenues  and  the  4th  street  and  Madison 
avenue  and  the  59th  street  crosstown  lines.  The  same  plans 
for  construction  will  be  used  as  on  the  Lenox  avenue  conduit 
electric  railway.  The  minor  defects  of  this  system  have 
been  remedied  from  time  to  time  until  it  is  now  satisfactory 
in  its  operations  both  to  the  railway  company  and  its  patrons. 
This  experimental  line  has  been  so  successful  during  the 
past  18  months  that  the  company  feels  justified  in  spending 
the  enormous  sums,  necessary  to  transform  these  lines  to  the 
conduit  system.  The  machinery  is  now  building  and  the 
work  of  track  construction  will  be  pushed  with  vigor.  In 
all  probability  cars  will  be  running  on  the  lines  by  next 
fall. 


WAGES  REDUCED  AT  TOLEDO. 

On  Feljruary  i  a  general  reduction  was  made  in  wages 
and  salaries,  including  every  employe  of  the  Toledo  Trac- 
tion Company,  from  the  president  down  to  the  water  boy. 
The  cut  is  to  per  cent  and  will  be  continued  until  the  busi- 
ness improves.  It  is  hoped  that  when  the  summer  riding 
begins  the  old  rate  can  be  restored.  Train  crews  have  been 
receiving  18  cents  an  hour  for  a  10  hour  day. 


OBITUARY. 


Chris.  Murtaugh,   superintendent   of   the    Rockport    (III.) 
Traction  Company,  died  on  January  19  of  erysipelas. 


Charles  Parrish,  who  was  for  several  years  past  the  presi- 
dent of  the  Hazard  Manufacturing  Company,  Wilkesbarre, 
I'a.,  died  very  suddenly  at  his  home  on  Christmas  day. 

Charles  Swan,  who  from  1S46  until  iSSi,  was  general 
superintendent  of  John  A.  Roebling's  .Sons'  Company's  wire 
rope  mill,  died  at  his  home  in  Trenton,  N.  J.  Mr.  Swan 
was  born  in  Hreslaii,  Germany,  but  came  to  this  country  at 
an  early  age.  

Harvey  Hart  Woods,  who  has  been  secretary  of  the 
.Second  Avenue  Railroad  Company,  New  York,  for  nuiiiy 
years,  died  suddenly  of  apoplexy.  Mr.  Woods  was  inter- 
ested in  politics,  being  a  member  of  the  Progress  Repuljli- 
can  Club  and  had  lieen  twice  chosen  as  school  inspector  of 
the  teiilh  w.ird. 

Col.  W.  .\.  Sinclair,  whose  sudden  death  at  Rocliester, 
N.  ^'.,  we  chronicled  last  month,  was  buried  at  (jalyeston, 
Tex.,  where  he  had  been  so  prominently  connected  for  30 
years.  The  funeral  was  conducted  jointly  by  the  Masonic 
and  (i.  A.  R.  societies,  and  was  one  of  the  largest  ever  held 
in  that  city.  The  tloral  offerings  were  many,  including 
|)ieces  from  the  employes  of  the  (jalveston  City  Railway, 
who  attended  in  a  body  and  the  Texas  .Street  Railway  Asso- 
ciation, of  which  he  was  president. 

The  While-Crosby  Company,  of  .New  York,  has  taken 
the  contract  to  build  16  miles  of  electric  road  in  Charleston, 
IS.  C,  and  will  let  sub-contracts  for  all  material,  except  rails, 
Init  including  cars  and  trucks. 
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PERSONAL. 


Wm.  II.  Trailer  has   been  appointed  receiver  of  the  Lin- 
cohi  (111.)  Electric  Street  Railway  Company. 


J.  A.  Ferjjuson,  of  Morris,  111.,  is  the  successor  of  Louis 
Seiiseny  as  manager  of  the  Lincoln  (  111.)  .Street  Railway 
Company. 


Paul  15.  .SecverSj  superintendent  of  the  Muscatine  (la.) 
Electric  Street  Railway,  has  tendered  his  resignation,  to  take 
effect  February  i. 

J.  Frank  Pratt  has  resigned  as  superintendent  of  the 
Southington  &  Plantsville  (Conn.)  Tramway  Company  and 
is  succeeded  by  R.  T.  Ives. 


John  Balch,  receiver  of  the  Dubuciue  (la.)  Light  & 
Traction  Company,  has  resigned  and  returned  to  Boston,  his 
successor  probably  being  H.  G.  Tarbert. 


J.  L  Nelson,  formerh'  of  Detroit,  is  the  superintendent  of 
the  new  Milwaukee,  Racine  &  Kenosha  Electric  Railway 
which  was  opened  for  traffic  on  January'  i. 

II.  P.  Myton,  superintendent  of  the  Elkhart,  Ind.,  lines, 
leaves  the  operating  department  to  take  charge  of  the  con- 
struction work  on  the  new  line  to  Goshen. 


W.  E.  Richards,  electrical  engineer  of  the  Toledo  Trac- 
tion Co.,  was  badly  burned  in  both  hands  from  touching  a 
live  wire  at  the  switchboard   in  the  power  station. 


L.  O.  Williams,  chief  engineer  and  electrician  of  the 
Springfield  (O.)  Railway  Company,  has  been  appointed 
superintendent  of  the  line,  vice  E.  F.  Tindolph,  resigned. 


VV.  T.  Lane,  superintendent  of  the  Pontiac  &  Sylvan  Lake 
Railway  Company,  Pontiac,  Mich.,  has  sent  in  his  resignation 
to  take  effect  February  15,  to  accept  a  position  with  a  Detroit 
road. 

Superintendent  McLain,of  the  Newton  &  Boston  and  Com- 
monwealth Avenue  Street  Railway  Companies  was  on  Christ- 
mas the  recipient  of  a  gold  watch  and  chain  from  his 
employes. 

Phillips  Begley,  superintendent  of  the  Nashua  Street  Rail- 
way, has  been  transferred  to  the  Lowell  (Mass.)  &  Subur- 
ban system,  vice  Leslie  Wentworth,  who  resigns  on  account 
of  ill  health. 

Warren  C.  Griffith,  of  Philadelphia,  was  elected  president 
of  the  Lafayette  (Ind.)  Street  Railway.  Mr.  Griffith  has 
promised  to  make  repairs  and  improvements  on  the  s^'stem 
and  equipment. 

G.  II.  Campbell,  general  manager  of  the  Winnipeg  Electric 
Street  Railway  Company,  has  resigned  that  position  to  devote 
his  entire  time  to  mining  interests.  The  vacancy  has  not 
been  filled  as  vet. 


Louis  A.  Wright,  general  manager  of  the  Carbondale 
(Pa.)  Traction  Company,  resigned  in  January  and  will  take 
a  similar  position  with  the  Schuykill  Electric  Railway  Com- 
pany at  Pottsville. 


The  Lackawannan  Valley  Company  (Pa.)  will  have  the 
following  officers  for  the  ensuing  year :  President,  Lemuel 
Amerman ;  vice  president,  L.  A.  Waters ;  secretary  and 
treasurer,  Robert  C.  Adams. 


Wm.  B.  Kilpatrick,  private  secretary  of  the  general  man- 
ager of  the  Staten  Island  Rapid  Transit  Companj',  accepted 
a  similar  position  at  Washington,  D.  C,  under  Frank  S. 
Gannon,  general  manager  of  the  Southern  Railway. 


C.  P.  Wilson  was  on  January  i  appointed  superintendent 
of  the  Sioux  City  Traction  Company.  Mr.  Wilson's  home 
is  in  Philadelphia  but  he  comes  more  recently  from  India- 
napolis where  he  has  been  connected  with  the  street  railway. 


James  Young  has  resigned  the  presidency'  of  the  Balti- 
more, Middle  River  &  Sparrow's  Point  Railroad  and  the 
office  of  the  company  has  been  removed  to  the  corner  of 
Baltimore  and  Eden  streets.  Mr.  Young  was  succeeded  by 
Daniel  Crook. 

H.  F.  J.  Porter,  western  representative  of  the  Bethlehem 
Iron  Company,  gave  a  very  entertaining  and  instructive 
stereopticon  lecture  on  the  "  Modern  Methods  of  Making 
Miscellaneous  Steel  Forgings,  Guns  and  Armor  Plate "  at 
the  Chicago  Academy  of  Sciences. 


William  A.  Flett,  assistant  superintendent  of  the  Sioux 
City  Traction  Company,  who  has  been  connected  with  that 
company  for  a  number  of  years,  has  resigned  to  accept  a 
position  with  I.  B.  Walker,  the  former  superintendent  of  the 
line,  but  who  is  now  located  in  Chicago. 


John  M.  Roach  will  undertake  to  make  a  saying  of  about 
$365,000  in  the  operation  of  the  West  Chicago  Street  Rail- 
road Company  this  year.  This  will  be  about  2.7  per  cent 
of  the  capital  stock.  Mr.  Roach  is  a  very  capable  man  but 
this  undertaking  will  likely  tax  even  his  capacity. 


W.  L.  Conj'ngham  has  been  elected  president  of  the 
Hazard  Manufacturing  Company,  Wilkesbarre,  Pa.  Mr. 
Conyngham  is  very  well  known  in  the  anthracite  coal  trade, 
being  the  principal  partner  of  Stickney,  Conyngham  &  Co., 
of  New  York,  Philadelphia,  Baltimore  and  Harrisburg. 


].  N.  Beckley,  director  of  the  Union  Street  Railroad  Com- 
pany, New  Bedford,  Mass.,  resigned,  and  Thomas  B.  Tipp 
was  elected  to  fill  the  vacancy.  Charles  F.  Shaw,  treasurer 
of  the  road,  severed  his  connections  with  it,  and  the  president, 
Henry  H.  Crapo  will  act  in  both  capacities,  with  A.  C.  Gard- 
ner to  assist  him  in  the  treasury  department. 


There  have  been  several  changes  at  the  Denver  Consoli- 
dated Tramway,  by  which  John  Curtis,  master  mechanic, 
goes  to  the  Gulf  Railway  Company,  and  C.  F.  Musgrove 
becomes  purchasing  agent  in  place  of  C.  C.  Keever  who 
resigned.  Fred  Simmons  who  has  been  road  master  for  a 
long  time  has  also  resigned  to  accept  a  similar  position  with 
the  Milwaukee  Street  Railway  Company. 


A.  H.  Ford  has  been  chosen  secretary  and  treasurer  of 
the  New  Orleans  Traction  Company  in  place  of  Henry 
Seligman,  of  New  York.  Mr.  Ford  has  been  connected 
with    this    company  since   its   organization    and    has   been    a 
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faithful  worker  in  its  upbuilding.  Formely  he  was  auditor 
of  the  Louisville  Southcru  Railroad  Companj-  and  later  of 
the  Kentucky  &  Indiana  Bridge  Company. 


C.  A.  Denman,  general  manager  of  the  Toledo  &  Maumee 
Valle\-,  was  on  December  31  appointed  general  manager  of 
the  Toledo,  Bowling  Green  &  Fremont  Railway  Company, 
to  succeed  C.  T.  Geddes.  As  the  two  roads  are  closely  con- 
nected it  was  decided  to  consolidate  the  management,  and 
Mr.  Denman  retains  his  old  position.  Mr.  Denman  was  for 
10  years  superintendent  of  the  Consolidated  Street  Railway 
Compan)-  of  Toledo,  and  accepted  his  position  with  tlie 
Toledo  &  Maumee  Valley  Company  in  1896.  He  started 
at  the  foot  of  the  ladder  in  the  old  horse  car  da\'s  and  hv 
close  attention  to  business  worked  up  to  his  present  position. 
The  Review  wishes  him  continued  success. 


M.  K.  Bowen,  until  January,  superintendent  of  the  Chi- 
cago City  Railway,  was  at  the  last  meeting  of  the  directors 
elected  general  manager  of  the  company.  Mr.  Bowen  was 
born  in  Jefferson  Barracks,  Mo.,  in  1856.  After  a  technical 
course  at  Washington  University,  St.  Louis,  he  in  1877 
entered  the  service  of  the  United  States  as  assistant  engineer 
on  a  survey  of  the  Mississippi  river.  After  several  years 
work  on  topographical  surveying  for  railroads  he  entered 
street  railway  work  as  engineer  and  superintendent  of  con- 
struction of  the  Kansas  City  Street  Railway  and  later  as 
general  superintendent  of  the  road.  Mr.  Bowen  left  Kansas 
City  to  go  to  New  York  as  representative  of  the  Short 
Electric  Railway,  leaving  there  a  year  later  to  come  to 
Chicago.  For  several  years  he  has  been  superintendent  of 
the  Chicago  City  Railway,  in  which  position  his  executi\  e 
ability  has  been  demonstrated,  and  his  promotion  is  a 
deserved  one. 


THE  PARIS  EXPOSITION  OF  1900. 


Advance  sheets  of  the  consular  reports  in  regard  to  the 
Paris  Exposition,  have  been  received  from  the  Bureau  of 
Statistics,  Department  of  State,  Washington.  The  report 
states  that  work  has  commenced  and  will  be  vigorously 
prosecuted  from  this  time  forward.  The  details  of  manage- 
ment and  regulation  have  been  worked  out.  The  United 
States  will  have  a  commissioner  with  absolute  power  in  all 
questions  concerning  the  distribution  of  space,  erection  of 
buildings  and  installation  of  American  exhibits.  Notice  will 
be  given  of  special  tariffs  made  to  exhibitors  by  railroad, 
steamljoat  and  transportation  companies.  No  charge  will  be 
made  for  space,  water,  gas,  steam  or  other  motive  power  in 
in  the  exposition.  All  exhibits  must  be  made  in  the  name  of 
the  person,  firm  or  company  signing  the  application,  and 
exhibitors  are  invited  to  mark  the  price  of  their  exhibits  upon 
them.  Goods  should  be  accompanied  by  a  bulletin,  attaclu-d 
to  the  bill  of  lading  indicating  their  nature,  class,  weight  and 
place  of  origin,  and  this  will  exempt  them  from  statistiiid 
dues  and  inspection  on  the  fontier.  As  much  as  posslbk- 
all  the  products  of  a  single  country  will  be  brought  into 
juxtajxisititjn,  but  where  this  is  not  practicable  the  grouping 
will  follow  the  nature  and  utility  of  the  objects  rather  tliuii 
the  country  of  production.  In  the  classification,  railroad  an<l 
tramway  construction  will  be  under  group  No.  6,  civil  engi- 
neering and  transportation. 

The  exposition  will  offer  rare  opportunities  for  Anierican 
manufactures    of  street     railway    supplies,    for    ICuropc    .inci 


France  especially,  is  now  and  will  be  in  the  immediate 
future  a  field  of  great  activity  in  street  railway  affairs. 
.Appreciating  the  value  of  American  experience,  the  French 
naturally  look  to  the  American  builders  for  the  best  and 
most  economical  forms  of  railway  apparatus. 


OUR  FOREIGN  EDITION. 


The  Strket  Railway  Review  enjoys  the  distinction 
of  having  inaugurated  the  first  and  only  Foreign  Edition  of 
a  street  railway  publication,  in  the  world.  This  was  not  a 
few  extra  copies  of  some  month's  home  edition  with  the 
word  "  foreign  "  printed  on  the  front  cover,  but  was  made 
up,  printed  and  bound  as  a  separate  and  distinct  publication. 
It  contains  a  large  amount  of  matter  which  would  not 
specially  interest  American  readers,  but  is  adapted  to  the 
wants  and  needs  of  managing  directors  abroad.  A  copy  of 
this  Foreign  Edition  has  been  sent  to  every  tramway  in 
the  world  outside  of  the  United  States  and  Canada,  and  hun- 
dreds of  copies  to  officers,  directors,  engineers,  an<l  heavily 
interested  stockholders. 

The  tramway  world  abroad  naturally  looks  to  this  coun- 
try as  the  fountain-head  of  information  and  experience  in 
electric  and  cable  traction,  and  is  now  ready  to  enter  upon 
that  same  progressive  and  wide  spread  transformation  from 
animal  to  electric  power,  which  prevailed  here  a  few  years 
ago.  The  opportunity  for  American  manufacturers  of  street 
railway  supplies  to  enter  and  possess  this  field  is  most  invi- 
ting and  promising,  and  the  firms  which  organize  to  secure 
and  care  for  this  new  business  will  be  richly  rewarded.  In 
order  to  assist  in  this  work,  we  shall  for  the  first  year,  at 
least,  print  free  of  cost  to  our  advertisers,  all  the  advertise- 
ments which  appear  in  our  home  edition  of  the  month  in 
which  our  Foreign  Edition  comes  out.  We  are  making 
no  extra  charge  for  this,  and  do  so  as  a  compliment  to  our 
customers. 

As  the  Foreign  Edition  is  the  same  size  and  printed 
with  the  same  care  as  our  monthly,  our  readers  who  have 
ever  examined  foreign  technical  and  trade  journals  will 
readily  understantl  what  an  impression  the  FintEKjN 
Review  is  sure  to  make,  by  comparison  with  tlic  poorly 
printed,  and  as  a  rule  miserably  illustrated,  foreign  journals. 
We  have  entered  upon  this  work  with  a  thorough  organiza- 
tion, and  ample  facilities  to  make  it  absolutely  cover  the 
entire  field,  and  with  our  advertisers  can  now  truthfully  say, 
"  The  world  is  ours." 


NEW  MANAGER  AT  ROCHESTER. 


.'\t  the  last  meeting  of  the  directors  of  the  Rochester  (N. 
^'.)  Railway  Company,  T.J.  Nicholl  was  appointed  general 
manager.  Mr.  Nicholl  has  had  a  wide  experience  on  steam 
roads  as  well  as  street  railwa)  s.  During  the  past  few  years 
hi'  has  held  the  position  of  general  manager  on  two  of  the 
railways  in  Chattanooga,  Tenn.,  and  was  president  of  the 
Chattanooga  Terminal  Ry.  Co.  Mr.  Nicholl  has  been  divis- 
ion engineer  on  llu-  Illinois  Central  anil  was  for  four  years 
snperiiilendinl  of  cunst ruction  im  llic  L'liicago  iV  North- 
western. 

The  North  Hudson  County  Railroad  Company,  operat- 
ing trolley  lines  in  lloboken  and  North  Hudson,  is  conduct- 
ing experiments  with  two  new  car  heaters;  one  a  hot  water 
and  the  other  an  electric  heater. 
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CONSOLIDATION  IN  NEW  JERSEY. 


During  the  month  of  January  the  condition  of  the  ConsoH- 
(lated  Traction  Company  of  Jersey  City,  has  shown  much 
improvement.  The  receipts  for  the  month  were  $15,000  in 
excess  of  those  of  Januarj'  1896,  and  the  operating  expenses 
were  reduced  $10,000,  making  a  gain  in  the  net  earnings  for 
the  month,  of  $25,000.  In  a  recent  interview  D.  M.  Shan- 
ley,  one  of  the  directors  of  the  company,  stated  that  the  com- 
pany had  just  purchased  the  Passaic  &  Newark  Line,  which 
extends  from  Bellville  to  Paterson  and  connects  with  the 
Paterson  Street  Railway.  A  traffic  agreement  has  been 
negotiated  with  this  latter  company  and  as  soon  as  a  connec- 
tion with  the  Consolidated  Traction  can  be  built,  the  com- 
pany will  have  a  through  line  from  the  Market  street  station 
of  the  Pennsylvania  railroad  in  Newark  to  the  city  of  Pater- 
son. This  line  will  parallel  the  Erie  Railroad  from  Newark 
to  Paterson,  passing  under  the  hitter's  tracks  at  most  of  the 
passenger  stations. 

A  syndicate  has  also  been  formed  to  build  a  road  from 
Westfield  to  Elizabeth,  a  distance  of  five  miles,  which  shall 
bring  the  Plainfield  Traction  Company  in  direct  connection 
with  the  Consolidated  and  the  city  of  Elizabeth.  This  line 
will  make  a  valuable  feeder  for  the  Consolidated. 


NEW  PUBLICATIONS. 


We  are  in  receipt  of  the  first  number  of  the  National 
Engineer,  a  monthly,  and  the  official  organ  of  the  National 
Association  of   .Stationary  Engineers. 


The  Siemens-Ilalske  Electric  Company  has  just  issued  a 
big  pamphlet  containing  a  partial  list  of  plants  installed  and 
a  large  number  of  testimonial  letters  speaking  in  high  terms 
of  the  Siemens-Ilalske  machinery. 


One  of  our  exchanges  which  we  welcome  most  gladly  is 
City  Government,  a  New  York  and  Chicago  monthl)-,  pub- 
lished by  the  City  Government  Publishing  Company,  of 
which  Clarence  E.  Stump  is  president  and  treasurer.  The 
title  is  indicative  of  its  contents;  it  differs  from  many  things 
municipal  in  being  good. 

The  Clonbrock  Steam  Boiler  Company,  Brooklyn,  N.  Y., 
has  recently  issued  a  catalog  of  128  pages,  illustrating  the 
Morrin  "  Climax  "  water  tube  boiler.  The  book  is  pro- 
fusely illustrated  with  views  of  the  company's  works,  show- 
ing the  boiler  in  process  of  construction  and  with  views  of 
some  large  plants  where  it  is  used.  The"  last  30  pages  con- 
tain tables,  data,  etc.,  useful  to  steam  users  and  designers. 


The  McGuire  Manufacturing  Company,  of  Chicago,  has 
just  issued  an  illustrated  pamphlet  filled  with  handsome 
illustrations  of  various  types  of  trucks  both  under  cars  and 
separate,  together  with  testimonial  letters  from  a  large  num- 
ber of  street  railways  which  are  using  the  McGuire  equip- 
ment. A  list  is  also  appended  of  street  railways  in  the 
United  .States  and  elsewhere,  which  have  purchased  McGuire 
trucks. 

Electric  Tramways  and  Railways,  is  the  title  of  a  little 
treatise  by  H.  Scholey,  assistant  editor  of  the  London  Elec- 
trical Review.  Technical  terms  are  avoided  and  the  subject 
is  treated  in  a  popular  style,  as   the  purpose  of   the  book  is 


that  "  It  may  help  to  dissipate  some  erroneous  notions  con- 
cerning the  overhead  wire  system  and  may  prove  of  some 
service  in  establishing  the  great  claims  of  electricity  as  an 
economical  agent  for  working  tramways,  branch  and  light 
railways."  It  gives  a  brief  history  of  electrical  traction,  and 
then  goes  on  to  explain  the  various  systems  in  use,  chiefl)- 
those  in  Europe.  The  booklet  is  fully  illustrated.  Price  2 
shillings. 

Power  Distribution  for  Electric  Railroads,  by  Dr.  Louis 
Bell ;  Street  Railway  Publishing  Company,  New  York, 
price  $2.50.  This  is  undoubtedly  the  most  complete  book 
ever  published  on  electric  railway  power  distribution,  and 
the  ability  of  Dr.  Bell  to  handle  the  subject  no  one  will  ques- 
tion. It  is  for  the  most  part  a  reprint  of  the  series  of  articles 
that  Dr.  Bell  recently  wrote  for  the  Street  Railway  Journal. 
The  author  recognizes  the  fact  that  electric  railway  power 
distribution  is  something  about  which  it  is  impossible  to  lay 
down  any  fixed  rules  except  as  to  methods  of  calculation, 
and  wisely  limits  himself  to  outlining  possibilities  and  taking 
up  a  few  concrete  examples. 


THE  ATTORNEY  OVER  DID  IT. 


The  only  argument  which  appeals  to  a  Chicago  damage 
case  lawyer  is  to  lose  his  suit.  The  appellate  court  has  set 
aside  a  judgment  obtained  in  the  lower  courts,  whereby  Jessie 
Krueger  was  awarded  $50,000  damages  against  the  West 
Chicago  Street  Railroad.  Jessie  was  five  years  old  at  the 
time  of  the  accident,  which  was  being  struck  by  a  cable  car 
while  running  across  the  street,  and  which  resulted  in  the 
amputation  of  one  leg. 

The  award  was  for  the  largest  amount  ever  secured  in 
such  cases,  and  the  appellate  court  reverses  on  account  of  the 
inflammatory  language  plaintiff's  attorney  used  in  making 
his  closing  argument  to  the  jury.  He  referred  to  street  car 
lines  as  "modern  Juggernauts,"  and  said  that  they  operated 
"  machinery  of  death,"  and  announced  that  the  gripman  did 
not  exercise  any  mercy  toward  the  child  when  his  train 
struck   her. 

justice  Waterman  wrote  the  opinion.  In  closing,  he  said  : 
"  Our  experience  leads  us  irresistibly  to  the  conclusion  that 
the  very  large  and  most  unusual  verdict  in  this  case  was  the 
result  in  some  measure  of  the  inflammatory  and  improper 
address  of  counsel.  So  believing,  we  feel  compelled  tp  set 
aside  the  judgment  rendered." 


HALF  RATES  TO  WASHINGION  VIA  B.  &  O. 


Inauguration  President-Elect  McKinley. 


Excursion  tickets  to  Washington,  D.  C,  will  be  sold  via 
B.  &.  O.  on  March  i,  2  and  3  at  rate  of  $17.50  for  the  round 
trip.  The  B.  &  O.  is  the  short  line  to  Washington,  and 
passengers  may  have  the  choice  of  routes  either  via  Pitts- 
burg or  via  Grafton,  or  they  may  go  via  one  route  and 
return  via  the  other,  at  their  option. 

Inauguration  excursion  tickets  will  be  accepted  on  vesti- 
buled  limited  trains  without  extra  charge.  Dining  car  service 
on  all  through  trains.  Special  trains  will  be  run  on  March 
I,  2  and  3. 

Sleeping  car  reservations  may  now  be  made.  Further 
information  may  be  obtained  at  city  ticket  office,  193  Clark 
street,  or  at  depot  ticket  oftice,  Grand  Central  Passenger 
Station,  Harrison  street  and  Fifth  avenue. 
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The  West   End   road,  Boston,  has   ordered    75   open  cars 
and  175  trucks  of  the  J.  G.  Brill  Company,  Philadelphia. 


On  February  i,  the   Ball  &  Wood   Company,  renioyed   its 
Ne\y  York  offices  to  the  Beard  building,  120   Liberty  street. 


The  West  End  Street  Railway  Company  has  made  a  con- 
tract with  the  Westinghouse  Electric  Company  for  450  1 2 
A,  30-horse-power  motors. 


The  Falk  Manufacturing  Company  of  Milwaukee,  has 
lately  received  orders  from  the  Los  Angeles  Railway  Com- 
pany for  welding  a  large  number  of  joints. 


The  Newburyport  Car  Company  has  received  orders  from 
the  West  End  Street  Railway  Company,  Boston,  for  35 
large  open  cars,  work  upon  them  to  begin  immediately. 


We  have  received  a  decidedly  unique  wall  calendar  "made 
in  Japan,"  from  Bagnall  &  Hills,  electrical  engineers,  import- 
ers and  dealers  in  all  kinds  of  electrical  supplies ;  Yokahama 
and  Singapore. 

Edward  P.  .Sharp,  of  Buffalo,  N.  Y.,  dealer  in  oyerheail 
material,  second  hand  electrical  apparatus  and  electric  rail- 
way supplies,  has  removed  from  the  Agency  Building  to  909 
D.  S.  Morsfan  Building:. 


Ford  &  Bacon,  mechanical  engineers  of  New  Y(jrk, 
Philadelphia  and  New  Orleans,  on  February  1,  admitted 
George  H.  Davis  to  the  firm,  which  will  hereafter  lie  known 
as  Ford,  Bacon  &  Davis. 


The  Hunter  Illuminated  Car  Sign  Company  of  Cincin- 
nati, is  meeting  with  success  in  interesting  street  railways  in 
its  box  signs.  .Since  the  St.  Louis  convention  37  signs  have 
been  shipped  on  trial  orders. 


W.  McLain  has  been  appointed  the  Pittsburg  agent  of 
the  Cambria  Iron  Company  and  has  opened  an  office  in 
room  818  Park  building,  where  he  is  ready  to  negotiate  for 
the  sale  of  all  kinds  of  rails. 


A.  O.  .Schoonmaker,  158  William  street,  New  York, 
importer  of  India  and  Amber  mica,  has  issued  an  1S97  cata- 
log and  price  list  of  his  large  stock  of  block  and  cut  mica, 
stamped  segments  and  washers,  etc. 


We  are  in  receipt  of  a  very  handsome  calendar  frcun  tin- 
Peckham  Motor  Truck  &  Wheel  Co.  Each  sheet  is  deyotcd 
to  one  of  the  Peckham  trucks  and  has  two  illustrations,  one 
of  the  truck  and  one  a  car  mounted  on  the  same. 


'J'he  VV'estinghousc  Company,  from  time  to  time,  issues 
catalogues  describing  improvements  and  new  forms  of  ai)j)a- 
ratus.  These  catalogues  make  a  useful  collection,  and  for 
convenience  in  keeping  them,  the  company  kindly  provides  a 
cloth  cover. 


The  Westingliouse  Company  has  received  orders  for  five 
5,000-h-p.  generators  from  the  Cataract  Construction  Com- 
pany of  Niagara  Falls.  These  are  to  be  of  the  same  type 
as  those  already  installed  and  the  consideration  will  be  in 
the  neighborhood  of  $500,000. 


(ieorge  \\'.  Conoyer  and  David  E.  (joe  of  Chicago,  have 
combined  to  act  as  western  agents  for  a  number  of  electrical 
manufacturing  concerns.  The  extensive  experience  and 
wide  acquaintanceship  of  these  gentlemen  in  the  electrical 
field  assure  their  success  in  this  new  enterprise. 


Four  of  the  thirty  cars  recently  ordered  by  the  Rapid 
Transit  Railway  Company  of  Syracuse,  N.  Y.,  from  the 
Barney  &  Smith  Car  Company,  Dayton,  O.,  have  been  put 
in  service.  The  cars  are  double  enders  with  seats  along  the 
sides  and  are  equipped  with  double  fare  registers. 


The  Central  Electric  Company,  Chicago,  furnished  a  large 
part  of  the  wire,  switches  and  transformers  used  in  keeping 
the  25,000  incandescent  lamps  going  in  the  Coliseum  during 
the  Cycle  Show  recently  closed  in  this  city.  The  prompt- 
ness and  satisfaction  with  which  it  furnished  all  supplies 
was  a  source  of  comment. 


Ahearn  &  Soper,  Ottawa,  Canada,  have  received  the  con- 
tract for  the  complete  rolling  stock  equipment  of  the  Quebec 
Electric  Railway,  which  it  is  intended  shall  be  as  nearly  as 
possible  a  duplicate  of  the  Ottawa  road.  The  contract 
includes  the  motors,  which  will  be  of  the  Westingliouse 
make  and  especially  adapted  for  the  severe  grades  at  Quebec. 


The  Milwaukee,  Racine  &  Kenosha  Electric  Street  Rail- 
way Company  recently  purchased  a  snow  plow  from  the 
Taunton  Locomotive  Manufacturing  Company  of  Taunton, 
Mass.  Two  50-h-p.  motors  are  used  to  furnish  motive 
power.  During  the  severe  storms  of  January  the  railway 
company  experienced  no  difficulty  in  keeping  its  tracks 
clean. 


The  Wheeler  Rail  Joint  Company  has  been  fortimate  in 
securing  the  services  of  Geo.  W.  McNultv  for  president. 
His  wide  experience  in  street  railway  affairs  will  be  of  much 
service  to  his  company.  Jay  Willard  Clark  was  elected 
secretary  and  treasurer.  The  new  officers  expect  to  do  a 
good  business  this  coming  year  and  will  soon  open  a  New 
York  office. 


The  Pennsylvania  Steel  Company,  Steelton,  Pa.,  has  been 
awardetl  the  contract  for  the  steel  work  of  the  new  Smithern 
Union  Station  train  house  to  be  erected  by  the  Boston  Ter- 
minal Company.  This  contract  is  for  14,000,000  pounds  of 
steel,  one  of  the  largest  of  its  kind  ever  placed.  The  same 
company  also  furnished  the  steel  for  the  Northern  Union 
Station  of  the  Boston  it  Maine  Railroad  and  for  three  sections 
of    the  subway. 


The  largest  order  ever  placed  for  manufactured  tapering 
yellow  pine  poles,  being  for  8,000,  ranging  in  length  from 
25  to  55  feet,  has  just  been  awarded  to  S.  C.  Strock  of  50 
Broadway,  New  York,  by  the  American  Telephone  &  Tele- 
graph Company,  for  use  on  its  lines.  Mr.  Strock  is  a  man 
well  known  to  the  electrical  profession  on  account  of  his  for- 
mer connection  with  the  Thomson-Houston  and  (ieueral 
Electric  Companies. 


i:V3 


(«tec€t?{aiWay'5\^^ 


A  very  complete  electric  power  and  lighting  plant  is  now- 
being  placed  in  position  in  the  extensive  works  of  the  Shoen- 
berfer  Steel  Company,  Pittsburg.  The  power  plant  con- 
sists of  one  400  h-p.  vertical  cross  compound  engine,  direct  con- 
nected to  225  k-w.  generator,  and  one  175-h-p.  vertical  com- 
pound engine  direct  connected  to  125-k-w.  generator.  The 
engines  were  furnished  by  the  Ball  Engine  Company,  Erie, 
Pa.,  and  the  generators  by  the  Siemens-Halske  Electric 
Company,  Chicago.  

The  Apollo  Iron  &  Steel  Company,  Vandergrift,  Pa., 
has  ordered  a  direct-connected  set  for  electric  lighting.  The 
engine,  which  is  a  150-h-p.  vertical  compound,  built  by  the 
Ball  Engine  Company,  Erie,  Pa.,  is  direct  connected  to  a  90 
k-w.  General  Electric  alternating  machine.  This  company 
already  has  an  electric  light  and  power  plant,  consistmg  of 
three  400-h-p.  tandem  compound  engines  made  by  the  Ball 
Company,  which  are  direct  connected  to  Westinghouse  gen- 
erators of  225  k-w.  each. 

The  Standard  Air-Brake  Company,  in  addition  to  sales 
already  reported,  closed  contracts  during  the  first  week  in 
February  for  one  lot  of  twenty  outfits  for  one  road,  and 
another  lot  of  fifty  outfits  for  a  road  near  by.  The  com- 
pany is  building  some  heavy  types  of  air-brakes  for  equip- 
ping electrified  steam  roads,  and  is  about  to  close  a  contract 
for  furnishing  its  motor-compressor  type  to  be  applied  to 
some  extra  heavy  locomotives  to  haul  passenger  trains  of 
four  cars,  as  well  as  freight. 


In  view  of  the  criticism  which  has  been  occasioned  through 
the  failure  of  the  Dorner  &  Button  Manufacturing  Com- 
pany of  Cleveland,  it  is  but  fair  to  Mr.  Button  to  state  that 
he  severed  his  connections  with  the  firm  about  two  years 
ago,  and  has  since  that  time  been  connected  with  it  only 
as  a  sales  agent  and  was  in  no  way  responsible  for  the  fail- 
ure. His  friends  will  be  glad  to  learn  that  he  has  taken 
charge  of  the  railway  department  of  the  Van  Born  Iron 
Works  in  Cleveland,  where  he  will  be  glad  to  meet  them  or 
hear  from  them. 

The  Partridge  Carbon  Company,  Sandusky,  O.,  reports 
that  the  prospects  are  very  flattering  for  a  largely  increased 
business  during  the  coming  year,  and  has  been  increasing  the 
stock  carried  so  that  orders  may  be  promptly  filled.  The 
company  makes  three  grades  of  brushes,  hard,  medium  and 
soft,  so  that  any  of  the  requirements  of  service  can  be  met. 
The  brushes  are  truly  "self  lubricating  "  as  they  are  treated 
after  they  are  copper  coated,  and  are  recommended  to  con- 
sumers who  wish  to  save  commutators,  give  better  service 
and  do  away  with  squeaking. 


The  Central  Electric  Company  is  now  the  exclusive  gen- 
eral western  agent  for  the  Billings  and  Spencer  Company, 
and  carries  in  stock  a  complete  line  of  all  overhead  materials, 
generator  and  motor  patent  drop  forged  commutator  seg- 
ments, also  a  complete  stock  of  mica  and  micanite  specialties, 
including  commutator  rings,  segments,  cut  and  uncut  mica, 
both  Amber  and  India.  The  new  Billings  &  Spencer 
hangers  are  a  radical  departure  from  other  forms  and  incor- 
ate  new  and  very  meritorious  features.  The  Central  Elec- 
tric Company  is  complimented  upon  its  quick  shipments  and 
close  attention  to  the  needs  of  patrons.  The  line  of  spec- 
ialties is  unexcelled  and  a  point  is  made  to  furnish  to  the 
customer   whatever   may    be   desired,  as    it  is    in   a  position. 


through  its  agencies,  to  manufacture  all  forms  of  overhead 
and  other  materials  and  it  controls  many  of  the  best  spec- 
ialties on  the  market. 

The  E.  P.  AUis  Company  of  Milwaukee,  is  completing 
two  vertical  compound  beam  blowing  engines,  with  steam 
e\linders  40  and  78  by  60  inches  and  two  air  cylinders  76  by 
60  inches  for  the  Krainische  Industrie  Gesellschaft,  of 
Triest,  Austria.  These  are  duplicates  of  the  12  engines  in 
the  Carnegie  steel  plant  at  Buquesne,  Pa.  Negotiations  are 
pending  for  the  machinery  of  a  1,200-barrel  flour  mill,  to  be 
built  at  Braila,  Roumania.  The  company  has  been  advised 
of  the  completion  of  a  gold  and  silver  concentrating  plant 
for  which  it  built  the  machinery.  A  feature  of  this  last 
plant  is  that  because  of  the  difficulty  of  transporting  it,  no 
piece  of  material  could  be  made  heavier  than  150  pounds. 


The  Cleyeland  cS:  Chagrin  Falls  Electric  Railway,  now 
building  between  the  above  named  cities,  a  distance  of  about 
16  miles,  placed  an  order  with  the  Peckham  Motor  Truck  & 
Wheel  Company,  for  entire  equipment  of  No.  14  double 
trucks.  The  car  bodies  to  be  supplied  by  the  Kuhlman  Car 
Compan}-  of  Cleveland,  are  39  feet  over  all,  being  vestibuled 
on  the  front  end  only  ;  the  two  motors,  50-h-p.  Walker,  will 
be  placed  on  the  rear  truck  ;  the  cars  are  to  run  at  a  speed  of 
from  35  to  40  miles  an  hour  and  to  be  extremely  handsome 
and  comfortable.  The  Peckham  double  trucks  differ  from 
all  other  makes  of  double  trucks  in  that  they  carry  the  car 
bodies  as  low  as  the  ordidary  four  wheel  street  car,  which  is 
an  important  feature  in  cars  which  run  at  high  speed  through 
comparatively  short  curves.  The  Peckham  Motor  Truck  & 
Wheel  Company,  also  has  an  order  from  the  Cleveland  Elec- 
tric Railway,  for  extra  long  trucks  to  be  used  under  24-foot 
car  bodies,  32  feet  overall.  This  we  believe  to  be  the  long- 
est closed  car  ever  placed  on  four  wheel  truck  with  7  ft.,  6 
in.  wheel  base. 

The  manager  of  a  large  and  well-known  road  writes  the 
New  Process  Raw  Hide  Company  of  Syracuse,  N.  Y.,  the 
following  letter:  "Your  inquiries  in  reference  to  my 
experience  with  your  raw  hide  pinions  used  on  electric  car 
motors  received.  I  have  used  these  pinions  on  three  differ- 
ent roads.  The  mileage  oblained  from  them  has  been  very 
satisfactoi-y.  The  greatest  point  to  be  observed,  however, 
in  the  use  of  your  raw  hide  pinions  instead  of  steel,  is  the 
fact  that  the  raw  hide  pinion  does  not  preceptibly  wear  the 
gear.  The  gears  of  electric  motors  represent  the  greatest 
cost  of  repairs  on  motors  of  any  mechanical  part.  It  is  true 
that  the  raw  hide  pinion  usually  costs  about  three  times  as 
much  as  the  steel  pinion.  Steel  pinions  will  w'ear  out  a  gear 
within  eighteen  to  twent3-four  months.  When  raw  hide 
pinions  are  used,  it  will  be  found  that  the  gear  will  last  for 
many  years.  There  are  other  advantages  to  be  taken  into 
consideration  by  the  application  of  raw  hide  pinions.  These 
are,  that  they  reduce  the  noise  made  by  the  motor  very 
materially  :  that  they  are  a  factor  of  safety  at  times  when 
the  motorman,  or  driver  puts  his  power  on  too  quickly  ;  by 
their  use  the  gear  case  is  not  necessary  ;  a  saving  will  be 
made  on  the  lubricants  which  are  now  used  in  gear  cases. 
Another  advantage  is  that  the  absence  of  grease  from  the 
gear  cases  stops  the  possibility  of  any  grease  dropping  on 
the  pavements,  which  in  some  towns  is  a  source  of  great 
annoyance  to  the  people.  Raw  hide  pinions  will  be  found 
to  work  better  with  new  gears.  It  is  not  fair  to  the  pinion 
to  place  it  in  service  with  a  partly  worn  out  gear." 
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The  Omaha  Street  Railway  has  ordered  7  Dutton  trucks 
of  the  Van  Dorn  Iron  Works,  Cleveland,  the  contract  being 
taken  by  W.  A.  Dutton,  manager  of  the  railway  department. 


The  Vilter  Manufacturing  Company,  builders  of  refrig- 
erating and  ice  making  machinery,  corliss  engines,  etc.,  Mil- 
waukee, Wis.,  has  recently  closed  a  contract  with  the  Rey- 
mann  Brewing  Company,  Wheeling,  W.  Va.,  for  a  100-ton 
refrigerating  machine ;  with  A.  Gettleman  Brewing  Com- 
pany, Milwaukee,  Wis.,  for  a  75-ton  machine;  with  the 
Milwaukee  Cold  Storage  Company,  for  two  40-ton  machines  ; 
with  Ruemmell  &  Siebert  Refrigerating  Machine  Company, 
St.  Louis,  for  three  75-ton  refrigerating  machines ;  with  L. 
Gerlinger  Company,  Portland,  Ore.,  for  one  25-ton  machine  ; 
with  the  Portsmouth  Brewing  &  Ice  Company,  Portsmouth, 
0.,  for  one  75-ton  refrigerating  machine  with  15-ton  ice 
tank  ;  with  the  British  American  Brewing  Company,  Wind- 
sor, Ont.,  one  35-ton  refrigerating  machine ;  with  Born  & 
Company,  Brewers,  Columbus,  O.,  two  50-ton  ammonia 
condensers  ;  with  Fred  Miller  Brewing  Company,  Milwau- 
kee, Wis.,  direct  expansion  cellar  piping ;  with  J.  C.  Miller 
Brewing  Company,  Philadelphia,  Pa.,  direct  expansion  cel- 
lar piping ;  with  Joseph  Schlitz  Brewing  Company,  for  its 
Pittsburg  branch,  direct  expansion  cellar  piping  and  an 
ammonia  condenser.  With  each  of  the  above  name  refrig- 
erating machines  an  improved  "Vilter"  corliss  engine  is 
included. 

The  Syracuse  (X.  Y.)  and  Oneida  Lake  Electric  Rail- 
way will  be  started  as  soon  as  the  frost  is  out  of  the  ground. 
The  franchise  for  this  road  was  granted  about  two  years 
ago.  At  the  recent  annual  meeting  of  the  stockholders  the 
following  officers  were  elected  :  President,  W.  B.  Kirk ; 
vice-president,  T.  W.  Meachem  ;  secretary,  W.  S.  Wallis ; 
treasurer,  J.  B.  Morgan. 

The  annual  report  of  the  Baltimore  Tractioe  Company 
proves  it  to  be  in  a  very  prosperous  condition.  The  income 
during  the  past  fiscal  year  amounted  to  $1,269,514,  an 
increase  of  $90,323  over  the  previous  year.  The  operating 
expenser  were  $646,  127  and  the  fixed  charges,  $445,511, 
leaving  a  balance  of  $177,875.  The  board  of  directors  was 
not  altered  for  the  coming  year.  The  hoard  will  soon  meet 
for  the  election  of  officers,  but  no  change  is  anticipated. 


People,  often  as  soon  as  they  get  injudicious  railway  legis- 
lation, begin  to  find  fault  with  it.  Perhaps  this  is  on  account 
of  the  perverse  streak  in  most  men  and  they  look  asiduously 
for  something  to  kick  about.  A  new  ordinance  in  Brooklyn 
prohibits  the  opening  of  the  front  doors  of  trolley  cars,  and 
now  some  are  dissatisfied  with  this  restriction,  for  it  is 
thought  that  there  is  more  danger  in  getting  off  the  rear  end 
than  from  the  front  platform.  Such  regulations  should  In- 
left  to  the  companies  and  the  public  weal  would  be  better 
served. 


A  QUEER  DECISION. 


Prior  to  the  huikling  of  its  road,  a  suburban  belt  line,  21 
miles  long,  the  Toledo  &  Maumee  Valley  Railway  Com- 
pany entered  into  a  contract  with  the  Toledo  Traction  Com- 
pany under  which  the  cars  of  the  former  company  were  to 
be  run  on  the  tracks  of  the  latter  within  the  city  limits. 
This  contract  was  fully  carried  out  by  both  parties. 

A  few  months  ago  the  Toledo  &  Maumee  Valley  Com- 
pany granted  to  a  second  suburban  company,  whose  lines 
connected  with  its  own  at  Maumee,  the  right  to  run  cars  over 
the  entire  loop  including  the  lines  of  the  Toledo  Traction 
Company. 

The  Toledo  Traction  Company  attempting  to  prevent  this 
unauthorized  use  of  its  tracks,  was  beaten  in  the  lower  court 
last  month  but  has  appealed  the  case  to  a  higher  court. 


STREET  RAILWAYS  IN  MASSACHUSETTS. 


The  report  of  the  Railroad  Commissioners  shows  that 
the  S3  street  railway  companies  in  Massachusetts  have  1,368 
miles  of  road  at  a  total  average  cost  of  $46,041  per  mile. 
Of  this  $23,396  was  spent  for  the  road  bed,  $9,804  for 
equipment  and  $12,840  for  lands,  buildings  and  other  per- 
manent property.  The  gross  assets  of  the  companies  were 
$62,187,775  and  liabilities  $61,1 17,713.  The  total  income 
for  the  past  year  was  $14,900,941  and  the  expenditures 
$14,423,012.  Dividendsof  $1,802,846  were  paid,  an  increase 
of  $196,652.     One  company  paid  as   high  as   10^   percent. 


Sleepy  Hollow,  N.  Y.,  made  famous  by  the  writings  of 
Washington  Irving  will  soon  have  its  echoes  awakened  by 
the  swift  running  trolley  car.  The  modern  Ichabod  Crane 
can  go  a  courting  on  electric  cars  with  no  fear  of  headless 
goblins. 

The  Halifax  Town  Coimcil  passed  resolutions,  which 
were  ratified  afterwards  at  a  mass  meeting  of  the  citizens,  to 
petition  Parliament  for  a  bill  to  empower  the  corporation  to 
build  tramways  and  operate  the  same.  The  mayor  gave  as 
his  opinion  that  electricity  was  the  only  motive  power  worthy 
of  consideration. 

AN  ENGLISH  CONDUIT. 


The  accompanying  drawings  show  the  conduit  ducts  and 
methods  of  jointing  used  in  some  underground  work  at 
Leyton,  England.  It  is  known  as  the  Doulton  conduit  and 
is  made  in  two,  four  or  six  ducts  2J^  inches  scjuare.  It  is 
supplied  in  lengths  of  two  feet,  and  jointed  on  stoneware 
cradles  with  Portland  cement,  as  shown  in  Figures  i  and  2. 
While  making  the  joint,  plugs  of  wood  were  inserted  into 
the  ducts  to  insure  their  alignment,  and  to  exclude  cement 
from  the  interior. 
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inter^stiij;  3it3  of  Information  from  all  Parts  of  the  Country, 
Boiled  Down  foi*  Busy  Readers. 


A  car  barn,  76  by  1S5   feet,  is  being  built  for  the  Cincin- 
nati &  Miami  Valley  Traction  Company  at  Trenton,  O. 


The  Union  Traction  Company  of  Philadelphia  is  the 
largest  street  railway  company  in  the  world,  being  capital- 
ized for  $1 10,395,910.      ^ 

Ovvensboro  Electric  Railway  suffered  the  loss  of  car  sheds 
and  supply  house,  together  with  eight  street  cars  and  a  num- 
ber of  motors.      Loss,  $8,000. 


Icy  rails  caused  a  Buffalo  &  Niagara  Falls  car  to  jump 
the  track  near  the  Tonawanda  Driving  Park.  It  ran  into  a 
board  fence  but  suffered  little  damage. 


C.  M.  Burlingame,  the  defaulting  bookkeeper  of  the  Buf- 
falo &  Niargara  Falls  Electric  Railroad,  was  apprehended 
and  returned  to  Niagara  Falls  for  trial. 


The  annual  report  of  the  Beaver  \'alley  (Pa.)  Traction 
Company  shows  a  very  gratifying  condition  of  the  road's 
finances  and  good  prospects  for  the  future. 


By  throwing  a  piece  of  telegraph  wire  over  the  Never- 
sink  trolley  wire  near  Reading,  Pa.,  and  grounding  it,  a 
thief  burned  off  and  stole  300  pounds  of  copper  wire. 


It  is  said  that  surveys  will  shortly  be  made  for  an  electric 
road  between  Clinton  and  Westboro,  (Mass.)  which  is  to 
connect  with  the  proposed  line  between  the  latter  town  and 
Worcester.  

Justice  Richardson  began  the  month  by  assessing  the 
first  $5  fine  for  violation  of  the  recent  order  of  the  health 
commissioner  of  Chicago  against  expectorating  in  public 
places. 

The  new  charter  for  New  York  city  provides  for  the  sale 
of  street  railway  franchises  at  auction,  with  the  right 
reserved  for  the  city  to  take  possession  of  the  road  at  the 
end  of   25  years. 

Two  miles  of  electric  road  will  be  built  connecting  Cats- 
kill,  N.  Y.,  and  Jefferson.  W.  S.  Roberts,  I.  E.  Roberts, 
W.  Conway  and  Charles  S.  Williamson  have  organized  the 
company  with  a  capital  of  $30,000. 


The  Denver  Consolidated  Tramway  Company  received 
during  the  year  1896,  $724,511,  an  increase  of  $8,472  over 
the  preceding  vear.  The  net  earnings  amounted  to  $281,- 
771,  which  was  better  by  $7,014  than  1S95. 


On  Januarv  iS  a  suit  was  brought  in  the  District  Court  of 
Des  Moines  county,  Iowa,  by  the  American  Trust  Company 
of  New  York,  to  foreclose  a  mortgage  given  by  the  Bur- 
lington Electric  Railway  Company.  Ostensibly  the  suit  is 
brought  because  the  company  has  defaulted  on  interest,  but 
the  object  is  to  enable   capitalists  controlling  the  company  to 


Iniy  the  rest  of  the  stock  at  a  low  price  and  then  consolidate 
with  the  lighting  and  power  companies  of   Burlington. 


Annie  M.  Kerrison  has  sued  the  Market  Street  Railway 
Company,  of  San  Francisco,  for  $15,000  damages  for 
alleged  personal  injuries  received  through  the  sudden  stop- 
ping of  a  car  on  which  she  was  a  passenger. 

The  Post  Office  Department  has  entered  into  an  agree- 
ment with  the  Consolidated  Traction  Companv  of  Newark, 
N.  J.,  to  carry  mails  from  the  depots  to  the  post  office  sta- 
tions.     The  contract  goes  into  effect  February  15. 


From  January  i  to  November  30,  1S96,  the  gross  earnings 
of  the  Cleveland  (Ohio)  Electric  Railway  Company  were 
$1,499,266,  being  an  increase  of  $131,509,  and  the  net  earn- 
ings were  $510,960,  compared  with  $480,015  for  1895. 


Work  is  progressing  on  the  Oshkosh  Street  Railway  and 
it  is  expected  by  the  management  that  operations  will  begin 
about  June  i.  A  line  from  Oshkosh  to  Kaukauna  is  con- 
templated by  this  conipan_y,  although  nothing  has  as  yet 
been  done. 

The  financial  statement  of  the  Metropolitan  Street  Rail- 
way Company  of  Kansas  City  makes  a  very  good  showing. 
From  January  I  to  November  30,  1896,  the  total  receipts 
were  $1,631,923  and  the  net  earnings  $687,905,  an  increase 
of  $42,937  over  the  same  period  in  1S95. 

On  the  Union  Elevated  Railroad  of  Brooklyn,  an  engine 
jiunped  the  track  while  going  at  full  speed  and  collided  with 
a  train  going  in  the  opposite  direction.  The  engine  and 
smoking  car  were  pushed  off  into  the  street,  the  engineer 
was  killed  and  several  passengers  injured. 

The  employes  of  the  Camden,  Gloucester  &  Woodbury 
(N.  J.)  Railway  have  formed  a  relief  association  and  elected 
officers  :  President,  Benj.  E.  Poole  ;  secretary,  Hugh  Brown  ; 
financial  secretary,  William  Zinc  ;  treasurer,  Edward  Foster  ; 
directors,  Thomas  Davidson,  Joseph  McVej'  and  Joseph 
Ackroyd. 

Charles  C.  Johnson,  secretary  of  the  Raleigh  (N.  C.) 
Electric  Company,  writes  that  a  temporary  plant  has  been 
installed  to  supply  power  to  the  street  railway  in  place  of  the 
one  recently  destroyed  by  fire.  The  power  house  will  be 
rebuilt  and  equipped  with  the  latest  electrical  machinery  in 
the  near  future. 

A  serious  fire  at  the  car  sheds  of  the  Brooklyn  &  New- 
town line  was  prevented  by  the  presence  of  mind  of  the 
motorman,  who,  on  arriving  at  the  sheds  and  finding  a  car 
on  fire,  ran  in,  coupled  on  to  it  and  hauled  it  out  into  the 
street.  The  one  car  was  destroyed.  Loss,  $1,500,  but  the 
barn  was  saved. 

At  Mt.  Clemens,  Mich.,  there  has  been  considerable  trou- 
ble between  the  Rapid  Railway  and  the  Lakeside  Traction 
Companies.  A  city  ordinance  was  passed  allowing  the 
Rapid  Railway  to  pass  over  the  tracks  of  the  Traction  com- 
pany, but  there  was  some  delay  in  accepting  it.  Recently 
when  the  Rapid  company  availed  itself  of  this  privil- 
ege, the  other  company  chained  a  car  to  its  track  and  cut  the 
the  trolley  wires.  This  almost  precipitated  a  riot,  Init  the 
mayor  interfered.  It  is  expected  that  the  council  will 
strai<jhtcn  out  matters. 
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The    Taylor   Electric    Truck   Conipanv,  Tr(i\,  X.  \'.,  has 
supplied  25  trucks  for   use   on   the  Quebec  Electric  Rail\va\ . 


The  American  Electric  lleatiucr  Company  of  Boston,  has 
made  changes  and  improvements  in  its  apparatus  during  the 
year.      A  revised  price-list  has  been  sent  out  to  the  trade. 


The  Westinghouse  Electric  &  Manufacturing  Company 
has  furnished  electrical  equipment  and  1 2  A,  30  H-P 
motors  for  25  cars  to  be  used  on  the  Quebec  Electric  Rail- 
way. 


The  contract  for  new  track  rail  for  the  West  End  Road, 
Boston,  has  been  placed  with  the  Johnson  Company,  and 
the  special  work  was  divided  between  the  Johnson  Company, 
Wharton  of  Philadelphia  and  the  Pennsylvania  Steel  Com- 
pany. 

L'nder  an  order  of  court  the  assignees  and  recei\  ers  of 
the  J.  H.  McEwen  Manufacturing  Company,  Ridgeway, 
Pa.,  will  on  February  22,  sell  the  plant  of  the  company 
together  with  all  assets,  including  patents,  shoprights  and 
contracts. 

It  is  stated  that  F.  B.  Torrey  is  fitting  up  an  extensive 
plant  at  Bath,  Me.,  for  the  manufacture  of  trolley  wheels, 
brass  goods,  electric  car  fittings,  etc.,  and  it  is  expected  that 
the  works  will  be  opened  in  March.  The  plant  will  be 
operated  by  electricity. 

The  Consolidated  Car  Fender  Company  of  Providence' 
has  sent  out  a  pamphlet  bearing  testimony  of  the  excellence 
of  the  Providence  street  car  fender.  Records  have  been 
kept  of  accidents  and  the  figures  show  that  of  the  number 
of  persons  struck  by  cars  equipped  with  them,  97  per  cent 
escaped. 

The  Siemens  Hi  llalske  Electric  Company  of  America, 
announces  that  the  statements  of  competitors  claiming  to 
absolutely  own  and  control  patents  covering  all  underrunning 
trolleys  do  not  refer  to  the  Siemens  trolley  or  contact  bar. 
This  is  a  well  known  device  that  has  been  often  described. 
And  further,  that  all  United  States  patents  covering  the 
main  features  of  the  "  Buda-Pesth  conduit  system  "  are 
owned  and  controlled  by  the  Siemens-IIalske  Company, 
notwithstanding  that  other  companies  claim  to  install  this 
system. 

The  F.  L.  Gaylord  Company,  of  Ansonia,  Conn.,  manufac- 
turer of  brass,  bronze  and  composition  castings,  has  added 
to  its  manufacture  a  full  line  of  electric  railway  supplies. 
Among  the  patented  articles  made  by  this  company  are  ils 
well  known  l)rake  handle,  its  trolley  head  with  detachabk' 
springs  and  swivel  ring  for  trolley  rope  and  the  "  ol<l  relia- 
able"  sand  box  which  has  been  considerably  improved.  'J'lic 
company  makes  trolley  wheels  of  a  special  mixture  guaran- 
teed to  run  12,000  miles.  It  is  one  of  the  few  Cf>n(erns 
that  make  pure  copper  castings  guaranteed  solid. 


The  stockholders  of  the  Standard  I 'ndirgrou])d  Cable 
Company  held  their  annual  meeting  in  Pittsburg,  on  lanuars 
26,  and  re-eleete<l  the  old  board  of  <lirectors.  The  report  nf 
the  <lireetors  showed  assets  aggregating  $1,  ji  2,(;|(')  and  lia 
■bilities  exclusive  of  c'apital  stock  of  $106,928:  tin-  surplus 
over  and  above  all  liabilities  (including  capital  stock)  was 
$308,107.     The  company's  plants  were  reported  as  in   good 


condition  with  very  Hattering  prospects  for  1897,  as  there 
are  contracts  aggregating  $250,000  already  booked.  On 
January  30,  the  directors  met  and  re-elected  the  officers  of 
the  company  to  their  respective  positions. 


Communication  comes  to  us  from  the  Cahall  sales  depart- 
ment saying  that  their  boilers  are  the  only  ones  having 
"  flowed  "  steel  headers,  etc.  Some  of  their  competitors 
have  offered  for  sale  Babcock  &  Wilcox  type  of  boilers  with 
"  flowed "  steel  manifolds  and  cross  boxes.  "  Flowed " 
steel  is  a  special  mixture  of  open  hearth  steel  manufactured 
under  a  secret  formula  which  belongs  exclusively  to  the 
Cahall  company.  The  Penn  Steel  Casting  &  Machine 
Company  of  Chester,  Pa.,  prepares  this  steel  and  wrote  the 
following  letter  in  reply  to  the  question  whether  any 
"flowed"  steel  headers  had  been  furnished  to  any  party 
other  than  the  Cahall  company. 

"  Referring  to  your  inquiry,  we  beg  to  state  that  we  consider  the 
special  mixture  for 'flowed'  steel  we  are  making  for  you,  your  pro- 
perty, of  which  you  have  the  sole  right,  and  that  we  never  have  nor 
never  will  furnish  '  flowed '  steel  to  anyone  but  yourselves  unless 
authorized  by  you.  Neither  will  we  give  to  anyone  any  information 
as  to  the  formula  under  which  this  special  mixture  is  made." 


HOW  THE  CASUALTY  COMPANY  WON. 


The  I-21ectric  Mutual  Casualty  Association,  tliroiigh  its 
attorneys,  Taylor,  Upton  &  .Smiley,  of  Niles,  Ohio,  has  just 
secured  a  verdict  for  one  of  its  members  in  the  Common 
Pleas  Court  of  Trumbull  County,  Ohio,  in  the  case  of  Cora 
Barb  vs.  Mineral  Ridge  &  Niles  Railway  Company,  and  in 
the  case  of  Aaron  Barb  vs.  same  road,  dismissed  by  plaintiff. 

On  June  30th,  1896,  the  plaintiff,  Aaron  Barb  and  wife 
were  in  a  covered  wagon  driving  along  the  tracks  of  the 
Mineral  Ridge  &  Niles  Street  Railway,  and  when  at  a  point 
midway  between  street  crossings,  they  suddently  attempted 
to  cross  said  tracks  without  taking  proper  precaution,  conse- 
(|uently  their  wagon  was  struck  by  one  of  the  defendant's 
cars  and  demolished  and  they,  themselves,  claimed  receiving 
personal  injuries  to  the  amount  of  $1,500.00  and  $2,500.00 
respectively,  for  which  amounts  they  brought  suit.  The 
evidence  of  negligence  on  the  part  of  the  driver,  15arb,  was 
strong,  but  under  the  Ohio  statutes,  such  negligence  could 
not  be  imputed  to  his  wife.  However,  by  the  skillful  intro- 
duction of  evidence  and  cross  examination  on  the  part  of 
ex-Congressman  Taylor,  of  the  attorneys  for  the  ilefend- 
anl,  it  was  shown  that  Mrs.  Barb  usually  "  wore  the  pants" 
and  "she  would  not  have  allowed  her  husband  to  drive 
across  there  if  she  thought  there  was  an\'  danger  and  he 
had  sp(d<en  of  crossing  the  tracks  at  that  point  and  she  had 
consented  to  it."  The  court  charged  tlu'  jury  especially  as 
to  the  significance  of  the  yvoman's  admission  and  it  tocjk  but 
a  few  minutes  for  that  body  to  render  a  verdict  for  the 
defendant.  Another  feature  of  the  trial  was  the  inlnxluc- 
tion  of  evidence  given  by  a  female  detective  employed  by 
the  association  ;  she  had  obtained  employment  in  Mrs.  Barb's 
millinery  shop  and  testified  that  Mrs.  Barb,  subsequent  to 
I  111-  accident,  did  all  kinds  of  hard  work,  such  as  lifting 
counters,  boxes,  etc.,  and  boasli-d  that  sli,-  ni'xer  was  sick. 
Tile  trial  of  the  \vifi''s  ciise  rcNcalid  l.illie  husband  that  a 
detective  engaged  by  the  ass.uial  i..n,  ha.l  also  been  in  his 
eiriplownent,  to  whom  he  had  boasted  since  the  accideni 
occurred  of  his  physical  jxiwers  and  athletic  abilities,  hence 
his  loss  of  heart  and  subsequent  dismissal  of  the  case. 
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THE  WESTERN  ELECTRIC  KNIFE  SWITCH.  WHAT  BECOMES  OF  OLD  COPPER  WIRE. 


The  demand  for  high  grade  knife  switches  has  hrought 
upon  the  market  designs  of  various  makers.  The  most 
recent  are  the  type*"E"  and  type  "Q"  manufactured  by 
the  Western  Electric  Company,  Chicago.  The  contacts  of 
these  switches  are  all  rolled  tempered  copper  and  great  care  in 
construction  and  design  has  been  observed  in  order  that  the 
switches  may  carry  their  rated  capacity  in  amperes  without 
heating.  In  placing  and  fastening  the  jaws  in  position  they 
are  not  soldered  but  bolted  to  the  metal  plates  or  lugs  as  can 
be  seen  from  the  illustrations.  By  this  method  the  temper 
of  the  jaws  is  in  no  way  injured  and  they  will  always  grasp 


the  blade  of  the  switch  firmly  and  the  contact  will  not 
deteriorate  with  time.  The  hinge  contact  is  made  in  the 
same  waj'  and  the  bolt  which  passes  through  the  hinge  is 
provided  with  a  lock  nut,  preventing  any  liability  of  loosen- 
ing at  this  point.  The  blades  are  of  drawn  copper,  hand 
finished. 

The  base   is   extended   for   connections  on  back  of  board 
and  is  secured    in   place   by  a  lock  nut.      Swivel  connections 


are  provided  which  will  admit  of  the  circuit  wires  being 
brought  into  the  switch  from  any  direction.  The  switches 
are  all  made  to  gage  and  any  repair  part  can  be  obtained 
and  a  damaged   part  replaced  in  a  few  moments. 

The  type  "E"  is  for  station  and  switchboard  work,  being 
of  the  regular  jaw  pattern.  The  type  "  Q  "  is  essentially 
the  same  as  type  "  E "  with  the  addition  of  a  quick  break 
spring  and  is  especially  approved  by  the  underwriters  for  an 
entrance  or  service  switch  for  niotur  w  ork,  constant  poten- 
tial arc,  or  incandescent  lighting. 

Two  cuts  of  quick  break  switches  nu)unted  on  slate  bases 
are  shown,  one  for  a  pressure  up  to  i  lo  volts  the  other  for  a 
pressure  up  to  500  volts. 


Few  people  outsiile  of  a  certain  line  of  business  know 
what  becomes  of  copper  wire  after  it  has  served  its  purpose 
and  been  discarded.  There  is  one  firm  in  Chicago  that 
makes  a  specialty  of  buying  copper  wire  and  burnt  out 
incandescent  lamp  bases  from  electric  railways  and  lighting 
companies,  and  handles  a  million  pounds  of  this  scrap  annu- 
ally. This  is  the  S warts  Metal  Refining  Company,  120-122 
West  Lake  street.  The  company  has  men  who  carefully 
inspect  the  old  wire,  and  such  as  has  any  life  remaining  in  it 
is  sorted,  re-rolled  and  sold  for  use  again.  Old  lamp  bases 
are  of  value  only  for  the  platinum  thej'  contain.  From  some 
of  the  other  scrap  the  company  makes  a  high  grade  of  anti- 
friction babbit  metal  for  high  speed  dynamos.  During  the 
last  year  when  business  was  dull  at  home,  large  quantities 
of  the  rejuvenated   copper  wire  were  exported. 

We  Pnrclase  Total  Issies  of  Street  Railway  Bonis. 

ON   PROPERTIES  IN  THE  LARGER  CITIES. 
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of  Street    Railway   Traeka.  Power    Houses,   Eto. 

WANTED. 

SCRAP    COPPER  WIRE,  SCRAP   BRASS  and  PLATINUM. 
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Windsor  &  kenfield  Publishing  Company, 

OLD  COLONY  BUILDING,         -  -  CHICAGO. 

TELEPHONE,    HARRISON    754. 

Published  on  the  15th  of  each  month. 


SUBSCRIPTION,    -    -    -    TWO  DOLLARS. 
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Addnss  all  Communications  and  Remillances  to  Windsor  &=  Kenjield  Publish 

ing  Company,  Old  Colony  Building,  Chicago. 
H.  H.  ■WINDSOB.  F.  S.  KENPIELD, 

Editor.  Business  Uanager. 

CORRESPONDENCE. 

We  cordially  Invite  correspondence  on  all  subjects  of  interest  to  those  engaged 
in  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  officers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 

Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 


VOL.  7. 


MARCH  15.  1897. 


NO.  3 


A  UNIQUE  method  of  discipline,  which  keeps  a  man 
steadily  at  work  instead  of  granting  a  sometimes  wel- 
come vacation  when  suspended,  has  been  adopted  on  a 
Massachusetts  road.  Violation  of  rules  not  warranting 
dismissal  is  punished  by  being  assigned  to  night  car  runs. 
The  scheme  is  not  at  all  a  bad  one,  and  we  can  easily 
imagine  the  thoughtful,  expectant  look  on  the  faces  of 
the  owl  car  crew  as  they  scan  the  bulletin  each  night  to 
see  if  some  other  unfortunate  has  slipped  up  and  will 
let  them  back  on  the  day  run. 


Water  power  for  street  railway  use  is  receiving 
much  attention,  and  from  this  time  on  will  receive  more 
study  than  ever.  Already  Huffalo,  Salt  Lake  City, 
Niagara  Falls,  and  Portland,  Ore.,  lines,  all  good  sized 
systems,  are  using  water  power  in  whole  or  part,  and 
Minneapolis  and  St.  Paul  lines  will  turn  on  current  from 
water  power  in  a  few  weeks.  Denver  is  also  looking  to 
this  kind  of  power,  and  others  are  taking  the  subject 
up.  The  improvement  in  apparatus  during  the  past 
two  years  has  made  the  governing  of  water  tjuite  as 
uniform  as  that  of  steam. 

Till',  Foi<Kif;N  Edition  of  the  Strkrt  Railway 
Rkvikw  has  elicited  scores  of  complimentary  letters 
frr)m   street   railway  men  abroad.     The  American  con- 


suls especially  commend  the  enterprise  as  what  was 
greatly  needed  to  acquaint  foreign  buyers  with  our 
American  products,  which  in  street  railway  supplies  and 
apparatus  are  without  question  the  best  in  the  world, 
(^uv  Foreign  Edition  is  the  same  size  as  the  home  edi- 
tion, though  prepared,  printed  and  bound  as  an  entirely 
distinct  publication.  The  Foreign  Edition  is  issued 
quarterly,  and  is  sent  to  every  foreign  street  railway  in 
the  world.     The  next  issue  will  be  out  May  i. 


Interest  in  electric  traction  in  foreign  countries  is 
steadih'  increasing,  and  each  new  installation  will  mate- 
rially help  to  decide  others  to  make  a  similar  change. 
In  Germany,  particularly,  is  the  work  being  prosecuted 
with  great  vigor.  It  is  estimated  that  as  many  miles  of 
electric  railway  were  constructed  in  Germany  alone  in 
1896  as  were  in  operation  with  animal  power  eighteen 
months  previous.  The  capital  invested  in  electric  rail- 
ways in  Germany  is  now  over  $23,000,000,  Construc- 
tion is  planned  in  other  countries  to  a  large  extent. 
Our  home  manufacturers,  however,  to  secure  and  hold 
a  large  share  of  this  trade  must  be  alert  and  pushing, 
for  already  German  manufacturers  are  getting  in  shape 
to  handle  this  new  work. 


The  American  Street  Railway  Association  probably 
never  had  a  better  executive  committee  than  the  one  in 
office  this  year.  This  was  made  very  evident  by  the 
thorough  and  business  like  methods  which  characterized 
its  recent  meeting  at  Niagara  Falls,  at  which  time 
arrangements  were  completed  for  the  convention  there 
next  October.  There  has  been  a  fear  expressed  by 
many  that  the  accommodations  there  so  late  in  the  sea- 
son would  not  be  adequate  to  the  requirements  of  the 
association,  and  that  exhibits  would  suffer  for  want  of 
proper  shelter.  The  committee  insisted  on  quarters  both 
large  enough  and  warm  enough  to  make  the  display  in 
comfort  and  with  success.  All  this  the  local  committee 
pledged  itself  to  do,  and  also  that  the  hotels  should  be 
warm  and  equipped  with  good  service.  The  Niagara 
people  are  evidently  very  much  in  earnest,  and  will  do 
their  utmost  to  accommodate  and  please  the  visitors  in 
every  way.  Unless  the  weather  should  happen  to  prove 
very  unseasonable  the  natural  and  electrical  features  of 
interest  will  be  unusually  attractive. 


TiiKRK  had  been  some  doubt  expressed  as  to  the 
ability  of  Niagara  Falls  to  take  care  of  so  large  a  guest 
;is  the  American  Street  Railway  Association,  Never 
before  has  the  meeting  been  held  in  any  but  a  big  city. 
Hence  President  McCulloch  was  very  frank  and  plain 
spoken  in  his  address  to  the  local  people  at  the  Chamber 
of  Commerce  meeting,  and  the  needs  of  the  association 
even  to  the  matter  of  small  details  were  set  forth.  The 
Niagara  people,  however,  were  equal  to  all  demands, 
and  will  undoubtedly  exert  themselves  to  the  utmost  to 
comply  with  every  possible  requirement,  and  promise 
that  the  association  will  be  glad  it  selected  thai  city. 
The  plans,  as  now  arranged  for  exhibits  and  meeting  hall, 
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are  all  thai  could  be  asked.  The  hotels,  which  are 
chiefly  summer  hotels,  will  be  kept  open  until  after  the 
convention,  and  while  not  modern,  have  large  rooms, 
parlors  and  corridors  and  name  rates  to  which  no  objec- 
tion is  made.  For  those  to  whom  the  Falls  is  an  .old 
stor)',  the  new  power  plants  will  be  interesting,  while  the 
electric  lines  along  the  top  of  the  cliff  on  the  Canadian 
side,  and  at  the  bottom  of  the  gorge  on  the  American 
side  open  up  new  sights  no  less  interesting  than  the 
Falls.  Altogether  the  prospect  for  the  '97  meeting  is 
highly  gratifying.  At  no  previous  meeting  have  so 
many  details  been  settled  so  early  in  the  year. 


The  phenominally  low  price  of  steel  rails  has  been 
taken  advantage  of,  not  only  by  steam  roads,  but  by 
many  street  railways.  Every  one  appreciates  the  fact  that 
prices  cannot  long  remain  at  the  figures  at  which  orders 
have  been  booked,  for  as  soon  as  the  mills  are  well  loaded 
on  future  delivery  orders,  quick  deliveries  are  going  to 
command  a  premium.  While  the  price  of  girder  sec- 
tions has  not  touched  that  of  the  T's,  there  has  been  a 
corresponding  reduction,  and  many  roads  which  were 
fortunate  enough  to  be  in  financial  condition  to  place 
orders  have  effected  the  saving  of  many  thousands  of 
dollars.  The  proposed  interurbans,  which,  of  course, 
lay  T  sections,  have  been  greatly  encouraged  by  the 
low  prices,  and  not  a  few  of  them  were  able  to  place 
orders  at  the  $17  price.  One  such  line  alone  which  had 
its  order  for  this  spring  delivery  placed  at  $28  per  ton. 
with  proviso  of  any  lower  rate  which  might  maintain 
between  date  of  placing  order  and  delivery  of  the  steel, 
was  able  to  save  $22,000  on  the  drop.  Another  road 
which  did  not  have  the  saving  clause  will  have  to  pay 
$28  per  ton.  In  this  connection  it  is  encouraging  to 
contemplate  the  widespread  effect  of  activity  in  the  iron 
trade.  It  is  estimated  that  sufficient  orders  for  rail  have 
been  placed  to  keep  the  mills  running  steadily  for  the 
next  eight  and  some  say,  twelve  months.  If  this  be  true, 
it  means  the  putting  in  circulation,  chiefly  through  the 
medium  of  labor,  of  anywhere  from  $30,000,000  to 
$50,000,000.  It  means  activity  in  coal  and  coke  indus- 
tries, transportation  lines,  and  scores  of  smaller  indus- 
tries whose  existence  depends  on  the  activity  in  the  steel 
trade.  Let  us  hope  that  this  may  prove  to  be  the 
needed  impetus  to  start  that  general  revival  of  business 
which  has  been  dormant  so  long. 


It  is  against  the  ethics  of  the  profession  for  a  doctor 
to  pay  for  an  advertisement  in  the  ad  columns,  but  he  is 
free  to  work  the  editorial  department  for  as  many  col- 
ums  as  it  is  willing  to  give  him.  Such  a  case  appears 
to  be  that  of  a  Newark  physician  who  boarded  a  through 
car  and  refused  to  pay  more  than  five  cents  for  a  ride 
within  the  city  limits,  when  the  fare  on  that  car  was  ten 
cents.  Notwithstanding  the  fact  that  in  the  cross  exami- 
nation he  stated  he  had  been  sent  for  in  a  great  hurry, 
he  allowed  himself  to  be  ejected  from  the  car  rather 
than  hand  over  the  additional  five  cents.  The  ejectment 
seems  to  have  been  only  too  readily  accepted,  for  upon 


the  conductor  lajing  his  hand  gently  on  the  doctor's 
shoulder  aud  telling  him  to  leave  the  car,  he  lost  no  time 
in  doing  so.  Then  he  rushes  into  court  and  lays  claims 
to  $10,000  damages  to  his  tender  sensibilities  which 
were  so  grossly  outraged.  The  fact  that  five  cents, 
whether  justl}-  or  unjustly  demanded,  would  have  saved 
this  outrage,  never  seems  to  have  entered  into  the 
doctor's  diagnosis  of  the  case.  Nor  the  other  fact  that 
the  company  would  certainly  have  refunded  the  amount 
in  question  if  it  was  in  the  wrong,  and  had  it  been 
demanded  by  correspondence  or  in  person,  does  not 
appear  to  have  been  found  in  the  doctor's  materia 
medica.  What  he  wanted  was  not  ounces  but  pounds 
of  corporate  flesh.  The  jury,  however,  being  composed 
of  plain  business  men,  fixed  their  eagle  X-rays  on  Dr. 
Mulcahey,  and  prescribed  a  return  of  the  doctor's  nickle 
and  an  additional  one  cent  as  damages  for  the  company's 
malpractice.  The  expenses  to  plaintiff,  defendant  and 
the  county  in  trying  the  case  amounted  to  several  hun- 
dred dollars,  and  common  sense  would  dictate  that  such 
nonsensical  suits  should  not  be  given  a  place  on  the 
calendar.      But  then,  this  is  a  free  country,  you  know. 


The  adaptation  of  electricity  to  other  than  street  cars 
proper,  is  making  steady  advance.  The  first  notable 
exception  was  upon  the  elevated  road  in  Liverpool, 
which  was  opened  for  traffic  in  February  1893.  In  this 
country  the  elevated  road  at  the  World's  Fair  was  put 
in  operation  the  same  year,  and  it  was  an  easy  step  to 
apply  it  to  the  Metropolitan  and  Lake  street  L  roads 
here.  Much  has  been  written,  and  more  expected,  of 
the  adoption  of  electricity  by  steam  roads.  But  it  has 
not  been  the  experienced  electricians  who  have  at  one 
bound  looked  for  all  the  locomotives  in  the  country  to 
dash  into  the  scrap  heap.  They  realize  that  the  change 
must  come  first  through  the  suburban  departments  of 
steam  roads,  and  that  as  yet  unsolved  problems  must  be 
worked  out  in  long  distance  transmission  before  long 
stretches  of  steam  lines  can  be  changed  to  a  partial  or 
entire  use  of  current.  The  work  of  the  switching  loco- 
motives in  the  Baltimore  tunnel  and  elsewhere  has  been 
successful,  and  the  electrifying  of  the  Nantasket  branch 
of  the  N.  Y.,  N.  H.  &  H.  was  a  big  advance.  At  the 
present  time  13  miles  of  steam  suburban  road  running 
out  of  Chicago  are  being  converted  to  electricity  and 
will  go  into  operation  about  May  i.  It  is  in  this  con- 
nection the  address  of  President  Clark  of  Boston,  before 
the  railroad  committee  of  the  Connecticut  legislature, 
appeals  with  special  force  and  interest.  He  represents 
the  great  consolidation  of  New  England  steam  roads, 
and  while  he  has  been  known  for  a  long  time  as  favora- 
bly inclined  toward  electric  power,  is  the  first  prominent 
railroad  man  to  come  out  as  strongly  as  he  has  done,  in 
its  favor.  His  experiences  as  related  elsewhere  in  this 
issue,  as  an  electrician  solving  problems  of  insulation 
and  transmission  "  according  to  Clark,"  instead  of  by  the 
rule,  is  decidedly  amusing;  but  the  cars  are  in  success- 
ful operation  as  the  world  knows,  and  results  are  what 
count,  not  theories.      He  is  not  the  only  one  who  in  the 


(0t{cctii\ailwa^j^yl£\^ 


U9 


past  two  years,  being  foxxed  by  the  exigencies  of  a 
case,  has  found  it  possible  to  do  in  practice  what  was 
stoutly  denied  in  theory.  Mr.  Clark  utters  several 
statements  which  are  specially  noteworthy.  He  says: 
••  Our  locomotives  may  go  into  the  scrap  heap,  as  the 
old  stage  coaches  had  to  go.  We  must  keep  up  with 
the  times  or  else  we  shall  be  left  in  the  rear."  And 
again :  ••  Gentlemen,  you  may  tell  everybody  who  is 
engaged  in  investing  his  own  or  any  one  else's  mone}' 
in  lines  competitive  with  steam  lines,  that  they  cannot 
long  prosper  when  the  da}'  comes  to  lay  down  third 
rails  in  this  country."  We  cannot  allow  this  matter  to 
pass  without  reference  to  the  fact  that  it  was  threatened 
competition  by  a  parallel  trolley  line,  which  has  decided 
this  railroad  companj-  to  adopt  electricity  between  Hart- 
ford and  New  Britain.  Under  the  system  of  steam  pro- 
pulsion it  is  impossible  to  give  the  frequent  service  that 
the  proposed  trolle}'  line  would  have  done,  and  Mr. 
Clark  publicly  recognizes  the  prediction  made  by  the 
Review  long  ago,  that  on  passenger  business  of  the 
character  in  question,  the  steam  roads  have  but  one 
choice.  It  is  to  adopt  electricitj'  with  its  frequent  ser- 
vice, or  go  out  of  the  business  just  as  the  steam  roads 
between  St.  Paul  and  Minneapolis  have  practically  done. 
And  he  is  the  wise  steam  railroader,  who  anticipating 
trolley  competition,  forstalls  it  by  himself  installing  the 
coming  universal  power.  In  the  above  we  are  comment- 
ing of  course  on  passenger  service,  but  while  the  day 
may  be  somewhat  remote  when  the  trunk  freight  lines 
will  operate  electrically,  there  can  be  little  doubt  as  to 
the  outcome  for  the  transportation  of  passengers,  mail 
and  express. 


EXECUTIVE  COMMITTEE  A.  S. 
MEETING. 


R.  A., 


The  executive  committee  of  the  American  Street  Rail- 
way Association  met  in  Niagara  Falls  on  Monday,  Febru- 
ary 15.  There  were  president  Capt.  Robert  McCulloch ; 
T.  C.  Penington,  secretary  ;  and  C.  S.  .Sergeant,  Boston ; 
Col.  D.  15.  Dyer,  Atlanta ;  Geo.  B.  Hippee,  Des  Moines ; 
II.  P.  Brantford,  Cincinnati  and  C.  F.  Holmes,  Kansas 
City.  The  committee  met  the  local  representatives  in  the 
Chamber  of  Commerce,  where  the  requirements  of  the  asso- 
ciation were  fully  stated  by  President  McCulloch.  After 
the  arrangement  of  minor  details  and  securing  hotel  rates 
which  were  satisfactory  to  both  sides,  the  entire  party 
mspected  the  site  of  the  proposed  convention  building.  The 
location  chosen  was  approved  an<l  is  very  desirably  situated. 
It  is  directly  opposite  the  American  entrance  to  the  foot  and 
carriage  suspension  bridge  and  faces  the  state  park.  Steam 
railroa<l  tracks  arc  already  within  300  feet  of  the  site  and 
will  be  extended  into  the  building,  a  condition  which 
exhibitors  will  highly  appreciate.  Exhibits  in  less  than 
car  loads  can  he  transferred  at  the  depot  and  reloaded  in  a 
car  and  switched  in,  or  hauled  by  teams. 

The  l)uilding  which  wdl  be  erected  especially  for  conven- 
tion uses  by  the  citizens,  will  he  120x150  ft.,  and  being  on  a 
corner  and  hacked  hy  an  alley  will  be  nicely  lighted  by  day. 
It  will  be  amply  lighted  by  night  and  heated  by  electricity 
from  one  of  the  water  power   companies.      Plenty  of  light. 


power  and  heat  is  promised,  for,  as  President  Ely  l)uts  il 
they  "have  power  to  burn."  The  meetings  will  be  held  in 
the  second  story  of  the  exhibit  hall.  The  building  is  within 
five  minutes  walk  of  post-ofHce,  the  Falls  and  headquarters 
hotels.  The  hotel  people  promise  good  service  and  reduced 
rates. 

There  is  much  of  interest  to  visitors  in  both  natural  and 
electrical  attractions.  The  plans  for  entertainment  comprise 
a  trip  over  the  Buffalo  &  Niagara  Falls  Electric  road  ; 
another  over  the  Gorge  road,  a  ride  of  thrilling  interest ;  a 
trip  over  the  Lewiston  &  Youngstown  route  to  Ft.  Niagara; 
one  over  the  Niagara  Falls,  Park  &  River  Railway,  and 
from  Chippewa  to  Queenstown  ;  the  inspection  of  the 
power  plants  of  the  Niagara  Falls  Power  Company, 
and  the  Hydraulic  Power  &  Manufacturing  Company.  It 
is  also  proposed  to  have  a  grand  ball  at  the  International 
hotel  one  evening,  in  addition   to   the  regular  banquet.     All 
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this,  with  visits  to  the  Rapids,  Falls,  etc.,  will  combine  to 
fill  every  moment.  It  is  urged  that  delegates  bring  their 
families,  and  accommodations  for  all  are  guaranteed. 

Applications  for  space  may  now  be  made  and  should  be 
addressed  to  H.  W.  Beardsley,  secretary  Chamber  of  Com- 
merce, Niagara  Falls,  N.  Y. 

After  completing  its  business  the  executive  committee, 
with  several  street  railway  people  who  were  in  the  city,  and 
officers  of  the  local  roads,  took  a  trip  down  the  Gorge  road 
in  a  special  car,  and  visited  the  water  power  stations. 

Tuesday  morning  the  party  took  a  special  car  on  the  elec- 
tric line  to  Buffalo,  where  they  became  the  guests  of  H.  H. 
Littell,  general  manager  of  the  Buffalo  Street  Railway. 
They  were  shown  about  the  city  in  an  elegant  special  car 
and  royally  entertained  in  Mr.  Littell's  own  hospitable  style 
dinner  being  served  at  the  club. 


PETROLEUM  FOR  THE  TEXAS  STREET 
RAILWAYS. 

Woodford  Brooks,  treasurer  of  the  (;icii\vi>od  iV  Poly- 
technic College  Street  Railway  Coinpaiu  of  !'"nrt  Worth, 
Tex.,  says  that  the  street  railways  will  soon  tiiUe  advantage 
of  the  new  oil  fields  in  Texas.  Alioul  Ihrcc'  months  ago 
])etroleuni  was  discovered  at  CorsiiMiia  ami  5  wells  bored. 
Upon  investigation  the  oil  was  found  to  he  of  the  finest 
quality  and  promises  are  good  for  a  practically  inexhaustible 
supph.  The  present  cost  of  oil  is  50  cents  per  barrel  of  .(2 
i;;alloiis,  which  uiake^^  il  inure  ei'oni)niic-al  for  sli'ani  purposes 
than  roal.  'I'lu'  sircu-l  railway  rorM])any,  coiUrdlling  the 
lines  in  l''..rl  Wcrlli  and  Ilillsboni,  is  ciuU-aN  (.ring  t.i  gel  the 
railroads  to  givi-  favcralilc-  rates  fur  the  lrans])ortatiiin  of 
oil,  and  arrangements  arc  heing  mwkIc  in  tlu-  power  houses 
for  its  use. 
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NEW  TRACK    CONSTRUCTION  AT 
CITY. 


KANSAS 


The  heaviest  rail  as  yet  used  hy  street  railways  is  that  to 
he  laid  in  Wyandotte  street,  Kansas  City,  Mo.,  by  the  Met- 
ropolitan Street  Railway  Company.  This  line  will  extend 
from  2nd  street  to  Southwest  boulevard,  and  serve  as  a 
down  town  connection  for  the  Southwest  boulevard  line  to 
Rosedale.        The   new    construction   comprises   7,600   ft.   of 


FIG.    I  —  IO3-LB.    RAIL— HALF    SlZIi. 

double  track,  in  a  street  where  at  present  no  tracks  are  laid 
and  which  for  the  most  part  is  already  well  paved  with 
asphalt. 

In  order  not  to  destroy  any  more  of  the  pavement  than  is 
absolutely  necessary  the  trench  construction  was  adopted  in 
that  portion  of  the  street.  The  contract  has  been  let  to  the 
American  Railway  Construction  Company  of  Chicago,  and 
work  will  be  commenced  about  April  i. 


Fig.  1  shows  a  section  of  the  rail,  one-half  size.  It  is  a 
center  bearing  girder  rail  9  in.  high  and  60  ft.  long,  weigh- 
ing 103  lb.,  per  yard,  and  is  rolled  by  the  Johnson  Company. 

A  cross  section  through  one  track  is  shown  in  Fig.  2,  which 
illustrates  the  construction.  Oak  ties  6  x  8  x  16  in.  are  laid 
at  intervals  of  10  ft.  in  the  trenches  15  in.  deep  and  20  in. 
wide,  that  are  dug  in  the  pavement.  On  these  blocks  the 
rails  are  laid  and  spiked  and  the  track  surfaced.  Wrought 
iron  tie-rods  are  also  put  in  every  10  ft.,  being  placed  mid- 
way between  the  blocks.  The  trenches  are  then  filled  up 
with  concrete  and  the  granite  toothing  blocks  set,  care  being 
taken  to  have  the  spaces  between  the  granite  and  the  rail 
web  properly  filled.  As  only  narrow  trenches  are  dug  it  is 
impracticable  to  use  temporary  ties  when  surfacing  the 
track,  as  was  done  in  laying  T-rails  on  concrete  beams  in 
Minneapolis. 

The  concrete  is  composed  of  i  part  cement  ( }^  Portland 
and  %  Louisville),  2  parts  sand  and  5  parts  of  broken  stone. 
After  the  cement  has  hardened  asphalt  is  run  into  the  spaces 
yet  remaining  between  the  granite  toothing  blocks  and  the 
old  asphalt.  The  city  ordinances  require  that  the  company 
shall  maintain  the  paving  between  the  rails  and  for  12  in. 
each  side  of  the  outer  rails.  It  will  be  seen  that  the  1 2  in. 
includes  practically  the  granite  headers  only. 

As  the  joints  are  cast-welded  it  is  probable  that  this  con- 
struction approaches  very  closely  to  the  absolutely  perma- 
nent way  of  which  railway  men  dream. 


ELECTRIC  RAILWAYS  IN  EUROPE. 


In  a  report  to  the  State  Department,  Thomas  Ewing 
Moore,  commercial  agent  at  Weimar,  Germany,  calls  atten- 
tion to  the  fact  that  locomotion  by  electricity  is  gaining 
ground  in  Europe.  After  giving  the  data  as  to  the  number, 
mileage  and  mode  of  operation  of  the  street  railways  of 
Europe  which  has  alreadj'  been  given  in  the  February 
Review,  the  report  continues  : 

"A  large  number  of  electric  railways  which  were  building 
during  1895  have  been  finished  in  1896.  It  is  estimated  that 
the  new  lines  of  the  present  year  will  exceed  in  number  and 
mileage  those  constructed  in  1S95,  ^"'^  ''  would  appear  from 
the  activity  shown  in  planning  and  laying  out  new  routes 
that  next  year  will  show  a  like  increase. 

"  The  capital  invested  in  Germany  alone  in  electric  lines  is 
estimated  at  100,000,000  marks  ($23,800,000).  German 
industry  and  German  capital  are  responsible  for  the  advance 
shown  in  this  new  departure  in  the  Empire.  It  is  due  in  a 
great  measure  to  the  Rhenish- Westphalian  iron  industries 
having  been  for  years  trained  in  the  production  of  street 
railway  material,  both  for  the  home  and  foreign  market. 


FIG.   2 — SECTION   OF   TRACK    AT    KANSAS   CITY. 
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"  German  electrical  companies  and  supply  manufactories 
have  greatly  increased  in  number  and  capital  during  the  past 
few  years  and  are  constructing  electric  lines  with  steam 
engines  down  to  the  smallest  isolator,  thus  giving  an  impetus 
to  the  boiler  and  car  manufacturers. 

"Among  the  larger  cities,  Berlin  is  just  about  to  introduce 
general  electric  locomotion  in  its  streets.  At  present  it  is 
almost  entirely  dependent  on  the  old  horse  tramway  and 
omnibus  service.  Hamburg  and  Leipsic  have  their  electric 
street  railways  nearly  completed. 

"  The  overhead  surface  system,  owing  to  its  being  cheaper 
than  the  two  remaining  systems,  will  continue  to  be  pre- 
ferred for  the  lines  contemplateil  or  in  course  of  con- 
struction." 

HOME  MADE  SNOW  PLOW  FOR  THE 
CALUMET. 


.Much    ..f  the    75 
Raihva\   Conipeiii)   Hi 


lies    of    line 
in  the  spar 


of  the    Calumet    Electric 
A\     settled  districts  south 


lowered  close  to  the  track  and  anv  rigid  obstruction  will  not 
(l;image  the  plow.  .Vt  each  end  of  the  plow  is  a  heavy 
lixed  share  extending  seven  feet  in  front  of  the  car  body 
and  about  5  in.  above  the  track.  On  either  side  of  the  car 
frame,  but  not  shown  in  the  illustration,  is  a  spring  sus- 
pended wing  which  can  be  adjusted  to  throw  the  snow  as 
much  as  6  feet  on  either  side  of  the  track.  In  front  of  the 
wheels  are  flanges  suspended  from  a  rod  on  each  truck  and 
held  in  place  by  springs.  These  bear  on  the  rails  and  scrape 
them  clear  of  snow,  sleet  and  dirt.  The  brakes  are  also 
fasteneil  to  the  truck  and  operated  by  a  lever  at  the  side  of 
the  controller.  If  the  car  should  leave  the  track  the  chain 
guide  on  the  truck  can  be  shortened  by  pulling  up  the  chain 
and  dropping  a  link  on  the  hook  on  the  car  bodv,  a  jack  put 
under  the  car  frame  and  the  whole  end  of  the  car  hoisted 
back  on  the  track. 

Although  this  snow  plow  has  been  built  at  small  expense 
it  is  a  powerful  machine,  equal  to  the  most  exacting  service, 
and  its  construction  has  been  such  that  it  can  perform  its 
dut\    witli  etbcienc\'. 


HOME    MADE    SNOW    PLOW      CAl.UMET    ELECTRIC    RAILWAY. 


of  Chicago.  In  many  places  the  tracks  are  not  protected 
from  drifts  bv  buildings,  and  this  together  with  the  infre- 
quent service  on  some  lines  makes  a  snow  storm  of 
serious  consequence.  The  road  has  l)een  ecpiijiped  with 
two  sweepers  and  a  snow  plow,  but  the  difhcnltv  has  been 
to  remove  heavy  drifts,  (jeneral  Manager  Sloan  and  I'21ee- 
trician  Harding  put  their  heads  together  and  decided  to  luiilil 
a  plow  specially  suited  to  their  needs.  Much  of  the  neces- 
sary machinery  was  on  hand  and  the  re|)air  shop  bad  e\erv 
facility  for  construction.  McGuirc  axles  were  used  and  two 
four-wheeled  trucks  were  constructed,  fitted  with  |  W.  1'. 
■50-T.- II.  motors.  These  trucks  were  separated  far  enough 
to  permit  a  large  adjustable  share  to  go  between  them.  1  lu- 
bodv  of  the  car  is  very  strongly  built  and  (|uile  large,  lioiiig 
29  feet  in  length.  The  car  is  entirely  closed,  affording  pro- 
tection to  the  men  operating  it. 

There  afe  two  steel  miiltijjle-series  controllers.  The  motr>rs 
are  arranged  in  two  units  of  two  in  parallel  and  can  (piirkU 
be  thrown  in  nndtiple  so  that  a  burnt  out  armature  does  mil 
disalile  the  jilow.  In  the  miildle  of  the  car  is  a  windlass  for 
raising  or  lowering  the  central  plow.  This  plow  slian-  is  in 
three  sections  and  on  a  spring  suspension  so   that   it    can    lie 


CITY  RECEIPTS  FROM  RAILWAYS. 


The  receipts  of  the  city  of  Chicago  from  the  street  rail- 
ways during  1896  were  as  follows: 

City  Railway $'33,703 

West  Chicago 69,726 

Xiirth  Chicago  Street  Railroad,  North  Chicago  Electric,  North 

Chicago  North  .Shore,  Chicago  Electric  Transit  Company. .  71,004 

Calumet  Electric 3.302 

Chicago  &  South  Side  Rapid  Transit  Company 5.000 

Metropolitan    Elevated 5.75° 

Chicago  &  Jefferson  Urban   1,147 

South  Chicago  Company 425 

Ciccni  &  Proviso 108 

Lake  .Street  Elevated 6,000 

Northwestern  ICIevated 20,000 

Total $317,068 

(If  this  .$(i9,<>0()  was  for  c.ar  lii-ensi-s  ;  ,$71,001)  was  paid  to 
the  pnlilic  wiirks  deparlmeiil,  .■ind  $150,000  to  the  stre<'l 
l^nnpfMnd.  ^^ ^ 

The  street  railwa\  in  Milwaukee  i)aid  ,$2o,)S5  in  taxes 
last  year. 
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FLOOD  INTERFERES  WITH  STREET  RAIL- 
WAYS IN  CINCINNATI. 


About  once  in  every  5  or  6  years,  the  Ohio  river  runs 
over  its  banlcs  and  goes  on  a  rampage,  causing  loss  and 
inconvenience  to  those  living  along  its  course.  After  a  long 
experience  with  floods,  property  owners  in  the  districts  sub- 
ject to  overflow  have  erected  tiieir  buildings  above  high 
water  mark,  putting  in  substantial  foundations,  built  levees^ 
and  made  other  provision  for  high  water,  but  all  the  pranks 
of  the  unruly  stream  can  not  be  anticipated.  Heavy  rains 
throughout  the  watershed  of  the  Ohio  caused  it  to  reach  the 
danger  point,  45  ft.,  at  Cincinnati.  Vast  districts  on  both 
the  Ohio  and  the  Kentucky  sides  were  deluged,  making 
travel  in  the  lower  parts  of  Cincinnati,  Newport,  Bellevue 
and  Dayton  uncertain  and  dangerous. 

The  first  illustration  shows  a  view  on  Eastern  avenue 
near  the  Torrence  road.  The  car  in  the  foreground  was 
abandoned  on  account  of  the  street  being  impassable  as  the 
water  stood  from  3  to  6  ft.  deep.  The  Cincinnati,  Bellevue 
&  Dayton  road  can  operate  only  a  portion   of   its   line  on  the 


EASTERN   AVENUE — CINCINNATI. 

Kentucky  side  of  the  river.  One  of  our  pictures  shows  a 
broad  expanse  of  water  where  is  usually  high,  dry  land. 
The  latest  mode  of  transportation  is  very  primitive,  consist- 
ing of  a  barge  ferry  with  man  power  for  tractive  effort.  A 
cable  is  anchored  on  the  street  car  track  on  either  side  of  the 
inundated  districts  and  the  passengers  transferred  in  the 
barge.  A  car  may  be  seen  in  the  distance  waiting  to  take 
the  water  bound  inhabitants  of  Dayton  to  their  places  of 
business  in  Cincinnati  and  Newport. 

Perhaps  the  most  serious  damage  caused  by  the  flood  was 
the  collapse  of  the  8th  street  viaduct,  in  Cincinnati,  which  is 
used  for  the  Warsaw  avenue,  Elberon  avenue  and  Sedans- 
ville  car  lines.  A  disaster  was  narrowly  averted  by  the 
presence  of  mind  of  a  motorman  on  the  Elberon  avenue  line. 
The  car,  containing  31  passengers,  was  on  the  viaduct  when 
the  floor  began  to  sink.  The  motorman  turned  his  con- 
troller on  to  the  last  notch  and  as  the  car  sped  over  the 
approach  the  structure  went  crashing  into  the  Mill  creek 
bottoms.  The  flood  had  softened  the  earth  beneath  the 
south  retaining  wall  and  it  gave  way  causing  the  wreck  of 
the  viaduct.  An  idea  of  the  extent  of  the  damage  may  be 
had  from  our  illustrations.     The   car   lines  are  operating   on 


either  side  of  the  structure  and  the  passengers  are  trans- 
ferred after  crossing  on  the  north  side-walk  which  still 
remains.  It  is  reported  that  the  Liberty  street  viaduct  over 
Mill  creek  is  also  in  danger  and  is  being  carefully  inspected. 


ADVANTAGE  OF  ELECTRIC  OVER  STEAM 
LOCOMOTIVES  IN  STARTING. 


Periiaps  in  no  other  \va\'  is  the  supcrioritv  of  electric  loco- 
motion better  shown  than  in  the  controlling  mechanism  for 
starting  and  stopping.  The  controller  and  reversing  handles 
are  \  ery  easily  and  quickly  manipulated,  when  compared 
with  the  corresponding  appliances  on  a  steam  locomotive. 
The  motors  respond  almost  instantly,  and  give  such  an 
even  acceleration  to  the  train  that  there  are  no  great  strains 
in  the  cars  and  draw  bars.  The  quick  acting  air  brake 
which  is  attached  to  the  electric  locomotives  permits  of 
higher  rates  of  speed  than  the  steam  brake  on  many  steam 
switch  engines.  In  steam  engines  there  is  always  a  noticea- 
ble delay  between  the  time  when  the  throttle  valve  is 
opened  and  the  pistons  begin  to  move.  This  is  often  the 
cause  of  serious  delays,  for  while  each  stop  and  start  causes 
only  a  small  loss  of  time,  yet  the  aggregate  amounts  to  a 
great  deal.  Another  point  worthy  of  mention  is  that 
when  idle  an  electric  locomotive  absorbs  no  power,  while  a 
steam  engine  consumes  as  much  coal  just  keeping  steam  up 
as  it  would   to   run  at  a  constant  speed  of  six  miles  an  hour. 

In  switching  yards  either  for  making  up  trains  or  moving 
cars  in  manufacturing  districts,  the  advantages  of  electric 
locomotives  are  so  apparent  that  their  use  will  not  be  long 
disregartletl.  But  as  E.  H.  Mullin  points  out  in  Cassier's 
Magazine,  some  alterations  are  needed  in  the  present  designs. 
The  cab  should  be  a  circular  conning  tower,  from  which  the 
operator  could  see  in  all  directions,  and  in  this  should  be 
placed  the  handles  of  the  controller,  reversing  lever  and  air 
brake  \alvc.  The  contact  to  the  trolley  wire  should  be 
designed  to  run  equally  well  in  either  direction  without  the 
necessity  of  its  being  pulled  aroimd  by  hand.  With  these 
improvements  electric  locomotives  should  find  application  in 
many  localities,  making  a  saying  in  time  and  cost  of  hand- 
linsf  freight. 


FIVE  DOLLARS  EXCESSIVE  CHANGE. 


An  interesting  change  case  was  decided  in  Pittsburg 
recently,  action  being  brought  by  Thomas  Muldowney  and 
wife  against  the  Pittsburg  &  Birmingham  Traction  Com- 
pany, in  which  $500  were  claimed.  On  trial  it  was  found  that 
Mrs.  Muldowney  boarded  a  car,  and  on  fare  being  demanded 
found  with  the  exception  of  three  pennies  the  smallest 
money  she  had  was  a  $5  bill.  This  bill  was  tendered  and 
refused  two  or  three  times,  and  the  passenger  finally  ejected. 
The  case  was  tried  before  Judge  McClung,  who,  in  the  pro- 
gress of  the  case,  ruled  that  the  tender  of  a  $5  bill  was  an 
unreasonable  tender,  and  that  if  there  was  nothing  more  in 
the  case  than  the  refusal  to  accept  the  $5  note  in  payment  of 
the  fare,  which  was  5  cents,  the  conductor  would  have  been 
justified  in  ejecting  the  plaintiff  from  the  car.  The  judge 
added  that  in  ejecting  the  passenger  regard  must  be  had  for 
the  manner  of  doing  it.  While  the  conductor  would  have 
been  in  the  exercise  of  a  legal  right,  yet  he  was  bound  to  do 
il  in  an  orderlv  and  proper  manner.  The  jury  concluded 
there  was  about  $90  worth  of  impropriety  in  the  manner 
aforesaid  and  awarded  the  plaintiff  that  amount. 
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TKANSFEKKING    PASSENCEKS    IN    CINCINNATI. 


EKiHTH    STREET   VIADUCT — CINCINNATI. 


EKiHTH    STKEET    VI ADUCT- -CINCINNATI. 
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President  Clark  of  the  Consolidated  as  an  Electrician — Surprised  Himself  and  Others- 
Success  of  Experiments  to  Date— Big  Promise  for  the  Future. 


CharU-s  I'.  Clark  of  Kostoii,  one  of  the  best  known  and 
most  successful  steam  railroad  men  in  the  country,  and  presi- 
dent of  the  hiur  consolidated  railroad  interests  in  New  Eug- 
laiul,  recently  made  an  address  before  the  railroad  committee 
of  Connecticut.  The  occasion  was  the  fight  between  a  pro- 
posed trolley  line  between  Hartford  and  New  Britain  which 
threatened  to  parallel  Mr.  Clark's  present  system  of  steam 
locomotives.  His  utterances  are  so  full  of  prophecy,  based 
on  his  experimental  electric  lines,  they  are  notable  as  indici- 
tive  of  what  other  steam  roads  may  expect  to  come  to  in  the 
near  future.  After  a  fevy  introductory  remarks  Mr.  Clark 
gets  down  to  what  interests  us — the  application  of  electricity 
to  his  steam  road.     He  said  : 

About  three  years  ago,  east  of  Boston,  there  was  a  cry  for 
the  double  tracking  of  a  short  piece  of  road,  about  seyen  miles 
in  length,  upon  which  the  business  was  extremely  variable. 
(Jn  some  days  the  number  of  passengers  carried,  being 
those  resident  on  Nantasket  Beach,  would  not  outnumber  a 
thousand  or  fifteen  hundred.  Perhaps  the  next  day,  a  pleas- 
ant holiday,  the  number  of  passengers  would  be  25,000.  On 
busy  days  the  handling  of  the  traffic  was  attended  with 
delay  and  risk.  The  use  of  electricity  as  a  method,  not  of 
creating  power,  but  of  conducting  power,  had  been  very 
largely  discussed,  and  it  seemed  proper  that  an  experiment 
should  be  niaile  with  the  advantages  of  a  high,  drj',  well- 
tried  rail,  so  that  we  might  learn  as  to  its  economy,  both 
under  a  great  yolume  of  business  and  under  a  small  volume, 
and  it  was  determined  to  erect  a  very  substantial  trolley  line, 
which  up  to  that  time  had  been  the  only  practicable  method 
of  using  the  fluid.  A  large  line  of  solid  center  posts  was 
set  up^  and  the  double  track  was  laid  at  a  sufficient  distance 
from  these  posts  to  prevent  accidents  to  passengers,  who 
often  injure  themselves  if  they  have  an  opportunit)'.  The 
power  house  was  located  at  one  end  of  the  line. 

A  trolley  wire  was  strung,  the  section  of  which  was  in 
the  shape  of  a  figure  eight,  so  that  a  mechanical  grip  might 
be  had  upon  it,  instead  of  depending  upon  the  old  method. 
Everything  worked  as  we  had  hoped  it  would,  and  better 
than  those  who  had  been  in  the  business  of  trolley  construc- 
tion had  prophesied.  The  continual  application  made  to  us 
as  managers  of  the  road  was  to  make  our  rolling  stock  as 
light  as  possible,  to  assimilate  to  the  practice  of  the  street 
roads  in  every  respect.  All  these  overtures  were  resisted, 
and  the  equipment  put  upon  that  road  consisted  entirely  of 
open  cars,  the  business  being  a  summer  business.  The  cars 
themselves  weighed  between  thirty  and  thirty-two  tons. 
They  were  fitted  with  standard  Westinghouse  brakes  and 
were  so  fashioned  as  to  comply  with  the  laws  in  force  as 
to  whistles  and  bells,  compressed  air  being  used  for  the 
whistles,  and  large  gongs  of  the  requisite  weight  answer- 
ing for  bells.  After  the  service  which  had  been  demanded 
for  the  summer  had  closed  we  obtained  figures  which  showed 
us  that  with  business  in  volume  electricity  proved  a  much 
cheaper  source  of  conveying  power  generated  in  a  stationar\ 
plant  than  to  generate  the  same  force  and  power  at  the  head 
of  the  train.      And  we  found   also   that  notwithstanding  the 


entire  absence  of  insulation,  either  on  tile  feeder  or  trolley 
wires,  saving  only  the  wooden  posts  upon  which  they  were 
carried,  without  an  ounce  of  glass  or  porcelain,  the  waste 
was  very  much  less  than  had  been  experienced  by  any  street 
road  with  whose  figures  we  had  become  familiar.  At  the 
close  of  that  summer's  work,  two  years  ago,  it  was  deter- 
mined to  make  further  experiments  as  to  the  power  which 
can  be  obtained  from  these  motors  and  from  this  power 
house.  As  we  were  engaged  in  some  heavy  construction 
work,  which  required  the  use  of  between  fifty  and  one  hun- 
dred cars  of  granite  every  day,  a  sufficient  number  of  these 
were  \veighed  and  sent  to  the  power  house  for  the  purpose 
of  testing  b}'  no  spring  or  no  patent  contrivance,  but  bv  the 
actual  article,  the  power  which  was  generated  and  used  with 
the  apparatus.  We  found  that  \ve  could  haul  in  both  direc- 
tions, lest  there  might  be  any  slight  grade  in  either  more 
than  the  other,  over  one  thousand  tons  of  dead  weight.  And 
it  was  determined,  first,  that  electricity  with  a  given  volume 
of  business  was  a  cheaper  way  of  applying  power  generated 
in  a  single  station  than  by  generating  it  at  the  head  of  a 
train  in  a  locomotive,  and,  second,  that  it  was  no  longer  a 
pla}  thing,  but  would  answer  for  serious  work.  That  was 
the  lesson  of  the  first  summer. 

In  the  fall  I  directed  that  the  engineers  should  make  an 
estimate  of  the  cost  of  extending  this  trolley,  which  was 
entirely  satisfactory  in  every  way,  toward  Boston.  The 
conditions  were  different.  We  had  to  deal  with  a  road 
already  double  tracked,  and  the  question  of  supporting  the 
trolley  wires  over  the  center  of  the  tracks  was  a  very  dif- 
ferent one  from  the  erection  of  posts  alongside  of  a  single 
track,  and  the  laying  of  the  second  track  far  enough  away 
from  the  posts  to  prevent  accidents.  It  was  necessary  to 
put  either  a  truss  across  the  two  tracks,  with  a  margin  of 
safety  from  the  possible  heads  of  passengers,  or  in  some 
way  to  support  these  trolley  wires.  There  were  man\' 
bridges  which  carried  the  railroad  and  many  bridges  that 
carried  the  highways  over  the  railroad.  There  was  not 
room  between  the  tracks  for  this  center  line  of  posts,  and  to 
spread  the  tracks  for  the  purpose  of  using  them  involved 
the  reconstruction  of  the  road.  The  tracks  carrj'ing  the 
bridge  must  be  changed  and  the  bridges  spread.  The  tracks 
carry-ing  the  highways  over  the  railroad  must  have  their 
abutments  removed  and  set  farther  away  from  the  track. 
The  expense  of  suspending  these  trolley  wires  by  a  truss  or 
by  spanning  wires  was  very  much  complicated  by  the  grad- 
ing of  a  steam  road,  already  constructed,  when  passing  from 
cut  to  fill.  The  expense  of  either  construction  forbade  any 
further  experiment  in  that  direction. 

We  then  took  up  the  question  of  a  center  rail  on  each 
track,  midway  between  the  running  rails,  for  the  purpose  of 
conveying  the  current  and  dispensing  with  the  trolley  wire 
entirely.  Well,  of  course,  the  trouble  began.  The  elec- 
tricians all  told  us  that  tlu'  current  would  be  lost,  and  that  we 
might  put  as  much  current  as  we  pleased  at  one  end  and  at 
the  first  five  miles  it  woidd  be  dissipated.  I  asked  them  if 
they  could  suggest  any  remedy  for  that,  and  they  handed  me 
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an  involved  set  of  fignres,  such  as  I  have  never  seen  since  I 
left  school,  which  told  me  how  many  copper  feeder  wires 
must  be  laid  and  so  on.  I  asked  whether  the  current  passed 
along  the  outside,  or  through  the  body  of  a  conductor,  and 
of  everv  eleven  men,  entirelv  conversant  with  their  business, 
five  said  through  the  inside,  five  said  on  the  outside,  and  the 
eleventh  man  said  he  did  not  know.  I  took  the  judgment 
of  the  eleventh  man,  and  not  knowing  myself,  determined 
that  we  would  make  this  rail  in  such  a  section  that  if  this 
mysterfous  current — for  it  is  mysterious  to  anybody,  street 
railroad  or  standard  railroad  men — should  take  a  notion  to 
travel  through  the  body  of  the  rail  it  should  have  body  large 
enough  to  conduct  it.  And  the  rail  laid  was  of  one  hundred 
pounds  weight,  having  the  advantage  in  making  that  weight 
of  providing  also  a  very  large  surface.  The  electric  rail  is 
sulistantially  like  a  letter  "  A,"  the  top  resembling  ordinary 
surface  rails  with  sloping  sides,  which  gives  it  an  appearance 
entirelv  distinguishable  from  the  outside  ones.  The  (|ues- 
tion  came  up  of  insulating  the  rail  to  avoid  loss  of  current. 
The  current  costs  money.  Wc  went  to  work  on  that  and 
one  of  the  largest  electrical  companies  cast  some  sections 
identical  to  what  we  proposed  to  lay  down  and  made  some 
tests,  proposing  a  number  of  elaborate  schemes  for  insulat- 
ing this  rail.  We  agreed  with  them  as  we  agreed  with  the 
eleventh  man.  I  said  to  them  that  no  doubt  their  scheme 
would  be  nicer,  but  we  would  trv  to  do  it  with  simple 
blocks  of  wood. 

We  felt  our  way  in  that  direction  and  finally  laid  down 
five  miles  of  double  track  with  these  A-shaped  rails  bonded 
therein,  and  bonded  the  outside  rails  in  the  usual  manner 
and  I  give  you  my  word  that  ever  since  that  day  the  electri- 
cal talent  of  this  country  have  been  trying  to  invent  some 
excuse  for  the  current  keeping  on  those  rails  and  doing  its 
work  and  not  diffusing  itself  and  wasting.  Their  tests  show- 
ing practically  no  loss  of  the  force  amazed  them,  and  they 
confessed  that  they  could  not  understand  it.  Hut  they  said 
trouble  would  come  when  we  got  ice,  snow  and  rain.  The 
kind  Providence  sent  us  a  cloudburst  at  that  place  and  all 
three  rails  were  under  water  for  hours  and  the  cars  went  on 
just  the  same.  They  said  these  are  the  facts  and  we  cannot 
tell  why  exactly,  but  that  probably  this  thing  could  not  be 
done  to  any  greater  distance.  A  couple  of  street  railroads 
running  up  into  the  interior  of  the  country  wanted  to  get 
their  passengers  down  to  the  beach  line,  and  we  told  them 
they  might  lay  their  tracks  on  the  back  side  of  our  station 
platform.  VV^hen  we  put  the  third  rail  in  operation  and 
began  to  carry  their  passengers  it  developed  such  a  business 
on  those  street  railroads  that  their  power  house  broke  down. 
They  were  in  troul)le.  They  came  to  us  and  asked  us  to 
supply  them  with  current,  and  the  head  of  the  electrical 
department  directed  the  connection  of  their  entire  system  at 
our  junction  station,  made  with  this  same  thir<l  rail,  which 
had  been  guaranteed  not  to  be  successful  without  a  lot  of 
knitting  work.  And  wc  ran  their  whole  electric  system 
with  better  results  at  our  own  power  house  than  wc  did 
with  our  own  rails  alone. 

You  all  know  why  electricity  can  be  iniide  to  propel  a  car 
faster  than  steam.  On  a  locomotive  a  Ion  of  dead  weight 
comes  to  a  stop  twice  at  every  turn  of  llu-  wlu<l  and  reverses 
its  mfjtion  ;  whereas  this  is  is  a  contiinious  revolving  muchaii- 
isni,  and  we  can  run  seventy  miles  an  hour,  or  as  fast  as  it  is 
possible  to  keep  on  the  rails  if  llu-  co])pcr  wires  of  the  ilcc  - 
trie  motors  are  so  wound. 

Having  determined   that  wc  had  tiie  speed  ;    having   deter- 


mined tnat  electricity  is  capable  of  doing  serious  work,  as 
we  did  by  the  granite  experiment ;  having  found  that  it  is 
economical  ;  and  having  found  that  its  application  by  a  third 
rail  was  at  about  one-fifth  of  the  cost  of  a  trolley  line,  then 
another  field  of  dut}'  was  opened. 

As  the  custodians  of  these  great  railroad  properties,  if  we 
could  serve  the  public  better  by  four  tracks  we  have  invested 
our  money  in  four  tracks.  If  better  served  by  two  tracks 
where  there  is  only  one,  we  have  put  down  two  tracks, 
and  the  Consolidated  railroad  has  spent  millions  and 
millions  of  dollars  for  the  purpose  of  doing  business  more 
satisfactorily  and  at  cheaper  rates,  and  everybody  seems 
satisfied  with  one  or  two  exceptions,  both  with  the  method 
of  administration  and  with  the  charge  for  it. 

Now,  this  electric  problem  is  not  simply  one  between  New 
Britain  and  Hartford,  but  a  living  one  all  through  this  coun- 
try. We  have  more  women  stockholders  in  the  New  Haven 
road  than  men.  Nearly  one-third  is  held  by  people  who 
ha\  e  less  than  twenty  shares  each,  and  if  ever  an  officer  or 
a  director  of  a  great  corporation  was  more  especially  a  trus- 
tee than  a  manager,  every  one  of  the  nineteen  men  who  con- 
trol the  New  Haven  interests  are  trustees,  and  we  could  not 
stop  here  with  the  development  of  the  electric  problem. 
Because  having  found  that  electricity  affords  the  force,  and 
the  economy,  and  that  it  is  practicable  to  run  cars  with  two- 
minute  headway  as  well  as  under  two  hours  with  trains, 
and  that  accommodation  could  in  many  places  be  afforded, 
we  concluded  that  the  time  had  arrived  when  we  ought  to 
operate  on  a  larger  scale,  and  we  preferred  to  do  it  where 
everybody  could  see  it.  We  found  a  place  where  the  roads 
cross  as  I  cross  my  hands,  and  that  is  Berlin.  If  it  goes  on 
as  we  have  tried  it,  there  is  no  more  question  as  to  what  will 
soon  be  done  on  the  steam  roads  than  there  is  of  another 
day.  You  shall  see  it  before  you  adjourn.  We  were  held 
back  a  few  weeks  and  are  so  much  behintl  our  calculations. 
We  had  hoped  that  cars  might  be  run  in  this  month  of  Feb- 
ruary. The  experiment  is  pertinent  to  Hartford  and  New 
Britain  and  I  present  it  here.  The  New  Haven  road  has 
no  quarrel  with  electricity  ;  on  the  contrary,  electricity  has 
harnessed  itself  in  its  service  and  is  more  highly  appreciated 
by  the  New  Haven  road  today  than  by  the  managers  of  any 
other  steam  railroad  in  the  country.  There  is  no  malice 
about  our  experiment.  Our  locomotives  may  go  into  the 
scrap  heap,  as  the  old  stage  coaches  had  to  go.  Wc  must 
keep  up  with  the  times  or  else  we  shall  be  left  in  the  rear. 

Gentlemen,  you  may  tell  everybody  who  is  engaged  in 
investing  his  own  or  anyljody  else's  money  in  lines  com- 
petitive with  steam  lines  that  they  cannot  long  prosper  when 
the  day  comes  to  lay  down  third  rails  in  this  country.  There 
is  neither  malice  in  this  statement  nor  a  desire  to  injinc-  au\'- 
body.  The  New  Haven  road  is  owned  alike  In  rich  and  b\ 
poor  in  Connecticut  and  out  of  it,  seven  thousand  stock- 
holders, who  trust  Judge  Hall,  Henry  C.  Robinson,  Mr. 
Brainard  and  the  rest  of  us  to  take  care  of  their  affairs. 
There  is  no  mistake  about  this  use  of  electricity  as  far  as  we 
can  sec.  If  there  develops  something  that  we  do  not  know, 
the  exhibition  will  be  made  here  in  the  course  of  n  few 
weeks  and  you  will  be  able  to  judge  for  yourscKcs.  Now, 
a  word  about  the  New  ICngland  road  and  ahoul  this  particu- 
lar business.  If  New  Britain  and  Hartford  witc  .-ill  thai 
were  involved  in  this  (|uestion  lluic  would  Iki\c-  liciii  no 
Imilding  at  IJerlin.  Hartford  has  7o,o<kj  in-oplc.  New 
lirilain  has  say  25,000,  but  the  business  between  New 
IJrilain  and    Hartford   we    know   is   350,000   people   a  year. 


ui; 


<^ftfmitj{aAy^ 


Tliat  is  hanllv  ciiciuj^li  t(i  niaiiilMin  a  power  j)lanl  ami  all 
that  it  involves.  ll  is  the  first  in  this  part  of  the  state, 
althoiijjh  it  is  mimlier  three.  It  is  an  e.\periineiit  in  the  line 
of  the  ilutv  and  obligation  of  .steam  railroads  to  serve  the 
public  better  by  frequent  eommunieation  by  car  service  than 
b\  train  service.  The  power  house  is  located  where  the 
third  rail  can  go  to  Middletown,  to  Meriden,  run  the  entire 
street  railroad  of  Meriden,  go  up  to  New  IJritain,  west  to 
Plainville,  we  know  not  how  far.  The  transmission  of 
power  by  the  third  rail  has  gone  farther  than  the  electricians 
thoui'ht.  How  far  it  will  answer  without  commercial  loss 
nobodv  yet  can  tell.  But  the  investment  is  not  a  large  one. 
A  power  house  costs  the  same  whether  put  up  by  a  street 
railroad  or  a  steam  railroad.  The  charges  that  have  been 
paid  by  the  steam  railroad  for  lighting  its  different  stations, 
when  the  lighting  is  done  as  an  incident  from  this  same 
power,  vvill  pay  the  hiterest  upon  it.  Two  motor  cars,  of 
which  there  are  eight  times  as  many  iille  all  the  winter, 
owned  liv  our  road,  will  give  a  fifteen-minute  service  between 
New  Britain  and  Hartford.  If  the  petitioners  wish  to  go 
on  and  construct  their  road,  I  want  them  to  understand 
exactly  what  they  are  experimenting  with,  but  the  greatest 
of  all  questions  is  whether  this  house  to  house  business  done 
bv  lines  through  the  streets  or  frequent  traffic  is  most  desired 
bv  the  piiblic. 

I  am  president  of  the  New  Englanil  as  of  the  New  Haven 
road.  But  I  do  not  appear  because  we  simply  do  not  want 
these  charters  granted.  The  gentlemen  should  understand 
what  thev  are  to  meet.  It  will  go  down  in  the  future,  if  I 
do  not  fail  in  mv  prediction,  that  at  Hartford  in  the  state  of 
Connecticut  was  constructed  the  first  practical  demonstration 
of  the  subordination  of  electricity  to  the  standard  stjam  road. 
Instead  of  having  six,  eight  or  ten  trains  a  day,  all  the  New 
En"'land  road  could  afford  to  run,  we  may  develop  a  service 
and  a  traffic  of  ten  times  that.  The  business  may  not  want 
to  come  by  us  ;  it  mav  want  to  go  by  the  other  line,  but  we 
shall  learn  whether  it  is  anv  use  anywhere  to  proceed  farther 
with  these  investments  and  make  these  constructions,  which 
are  infinitely  cheaper  than  building  a  new  railroad,  and 
which,  where  there  is  a  sufficient  volume  of  business,  is 
undoubtedly  practicable  and  profitable  for  steam  railroads. 
It  is  in  that  spirit  that  we  proceed  to  lay  this  third  rail.  It 
is  with  the  same  interest  and  with  the  same  views  that  the 
managers  of  these  properties  have  endeavored  to  serve  the 
public  by  an  expense  of  millions  of  dollars  in  creating  addi. 
tional  facilities  within  the  last  ten  years. 

We  do  not  like  this  parallel  scheme,  we  do  not  want  it,  but 
if  it  is  carried  forward  it  will  remain  for  the  public  to 
determine  by  their  use  whether  it  is  worth  while  for  steam 
roads  to  make  further  developments.  All  the  machinery 
from  Berlin  can  be  transferred  to  a  location  where  the  road 
now  does  a  business  of  four  and  a  half  millions  instead  of 
three  hundred  and  fifty  thousand  passengers  a  year,  and  all 
the  possibilitv  of  loss  to  the  New  Haven  road  will  be  the 
transference  of  these  generators  to  that  point. 

On  Februarv  15  Horace  G.  Torbert  succeeded  John  Balch 
as  receiver  of  the  Dubuque  (la.)  Light  &  Traction  Com- 
pan\ .  The  linal  report  covered  tlie  last  fifteen  months  of 
the  receivership,  and  shows  the  receipts  since  December  i, 
1S95,  to  have  been  $60,746,  which  was  $-;,-;46  in  excess  of 
the  disbursements.  All  claims  against  the  company  liave 
been  paid  except  some  special  taxes  for  street  improvements. 


EXHIBITION  AT  MUNICH,  i{ 


(hi  the  occasion  of  its  fiftieth  jubilee,  the  General  Inilus- 
irlal  Association  of  Munich,  with  the  co-operation  of  the 
Polytechnic  Association  of  Munich,  will  hold  an  exhibition 
of  such  machines  and  auxiliaries  as  tend  to  improve  industry 
and  the  arts.  The  management  of  the  exhibition,  which  is 
under  the  p.itronage  of  the  prince-regent  of  Bavaria,  is  in 
the  hands  of  a  lioard  of  directors  of  which  Max  Nagle  is 
the  president. 

This  exhibition  is  known  as  the  Second  Exhibition  of 
Motors  and  Machine-Tools,  the  first  one  having  been  held 
1)1  18S8.  The  exhibit  will  be  ilivided  Into  five  groups  as 
follows: 

Group  I.  Motors,  gas,  petroleum,  benzine,  steam  and 
iiot-air  engines,  machinery  driven  by  water  and  wind  power, 
and  electro-motors  up  to  ten   horse-power. 

(jroup  II.      Machine-tools,  hand-tools  and  implements. 

(jroup  HI.  Auxiliary  machines,  as  pumps,  ventilators, 
presses,  cranes,  clocks,  parts  of  machines,  electrical  arrange- 
ments, safety  appliances,  apparatus,  auxiliary  materials. 

Group  W .  Manufacturing  processes  in  operation,  and 
machinery  in   motion. 

Group  N*.      Special  technical  literature. 

The  exhibition  will  open  June  1  i,  1S98  and  close  October 
10.  Final  applications  for  space  should  be  made  by  October 
I,  i8<)7,  at  the  latest.  The  charge  for  floorspace  Is  20 
marks  ($t)  per  scpiare  meter;  for  wall  space  1^  marks  per 
square  meter.  ,\s  a  rule  machines  of  more  than  10  h.  p. 
will  lie  accejited  onh  in  the  form  of  models.  The  exhibits 
will  lie  received  any  time    after  April   I  ^,  1898. 

This  exhibition  \ylll  offer  an  excellent  opportunit\'  to 
iVmerlcan  manufacturers  of  street  rall\va\-  apparatus  aiul 
they  will  no  doubt  be  well  represented  at  It. 

Full  information  in  regard  to  the  rules  and  regulations 
for  exhibitors  may  be  had  by  addressing  the  Office  of  the 
Exhibition,  Munich,  or  any  of  the  German  consuls  In  the 
United  States. 


SIDE  CONTACT  TROLLEY. 


The  daily  papers  are  illustrating  a  new  form  of  side  con- 
tact trolley  which  is  promised  to  do  great  things.  If  the 
original  is  anything  like  the  pictures,  we  can  readily  imagine 


that   "great  things "  can   be  expected   of  the   tower   wagon 
crew  . 

The  inventor  is  said  to  be  a  Denver  man,  but  our  corres- 
pondent there  has  been  unable  to  find  any  trace  of  any  such 
invention  there.  By  using  this  form  of  collector  but  one 
trolley  wire  is  required,  according  to  the  story.  Such  an 
Installation  would  provide  one  continuous  Fourth  of  July 
for  the  small  boy. 
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MAMMOTH  PLANT  OF  THE  MARKET 

STREET  RAILWAY,  SAN 

FRANCISCO. 

The  illustration  shows  one  of  the  new  cuj;incs  ri.'Li-ntl\ 
installeil  in  the  Bryant  street  power  house  of  the  Market 
Street  Railway  Company  at  San  Francisco.  This  is  one  of 
four  i,300-h.p.  vertical  triple  expansion  engines  built  for  the 
company  by  the  Union  Iron  Works,  three  of  which  are  now 
in  place.  Kach  engine  is  direct  connected  to  two  400-k.w. 
Siemens-Halske  generators. 

When  the  company  adopted  electricity  as  the  motiyc 
power  for  its  Mission  street  line  it  installed  two  600-h.p.  and 
two  300-h.p.  vertical  conipoinid  engines,  belted  to  200-k.w. 
generators  but  soon  found  them  inadequate  to  supply  tlie 
demand,  as  mile  after  mile  of  horse  car  track  was  rebuilt  and 
converted  to  electricity.  The  four  engines  built  b\  the 
Union  Iron  W^orks  bring  the  capacity  of  the  station  up  to 
6,600  h.p.  which  is  ample  for  the  demands  of  the  near  future, 


tlriven  by  i  10-h.p.  motors,  one  being  sutlicient  for  the  duty 
and  the  other  held  in  reserve. 

The  lioilers  for  supplying  steam  are  of  the  elephant  ty2)e 
arranged  in  sets  of  three,  and  are  fitted  with  the  "  Howden  " 
system  of  forced  draught.  A  double  line  of  steam  piping 
has  been  put  in  so  that  a  stoppage  resvdting  from  a  burst 
[jipe  cannot  take  place.  The  switchboard,  of  white  Cali- 
fornia marble,  58  ft.  long,  presents  a  very  handsome  appear- 
ance and  is  equipped  with  all  the  latest  appliances. 

We  are  indebted  to  II.  II.  Lynch,  superintendent  of  con- 
struction for   the  illustration. 


NOISELESS  ROLLING  STOCK. 


The  Rkxiew  has  several  times  called  attention  to  the 
desirablity  of  making  cars  as  noiseless  as  possible,  maintain- 
ing that  by  looking  after  this  matter  the  comfort  of  passen- 
gers is  as  surely  increased  as  in  any  other  way,  and  that 
money  spent  in  making  cars  noiseless  is   just  as  wisely  spent 


I,200-HORSE-PO\VER    ENGINE       MAKKET    STREET    RAII-WAV,    SAN    FRANCISCO,   CAL. 


and  leaves  something  in  reser\e.  The  power  house,  how- 
ever, wa.s  designed  for  nearly  double  its  present  capacity,  and 
will  ultimately  have  12,000  h.p. 

The  cylinders  of  the  engine  shown  are  20,  30  and  44  in. 
in  diameter,  all  having  a  stroke  of  30  in. ;  the  speed  is  I  ^o 
r.  p.  m.,  and  the  steam  pressure  ifc  liis.  The  high  pressure 
cylinder  valve  is  of  the  piston  type  with  a  separate  cut-off 
controlled  by  a  shaft  governor ;  the  intermediate  and  low 
pressure  cylinders  have  plain  slide  valves.  The  bed  ))lat<- 
is  extra  heavy,  the  condenser  forming  a  jjart  of  it,  with 
the  tubes  at  right  angles  to  the  line  of  the  crank  shaft, 
and  is  set  on  a  very  heavy  concrete  foundation  bedded  in 
xilid   rock. 

Each  engine  is  fitted  with  a  din  it  (DiMicclc-d  \erticMl  air 
pump.  The  condensing  water  is  taken  from  .Sun  I'rancisco 
bay  at  a  point  about  a  mile  from  the  power  bouse  and  is 
pumped  through  a  line  of  cast  iron  pipe.  The  |)ump  house 
is  situated  near  the  inlet  and  contains  two  centrifugal  pumps 


as  that  employed  in  nuiking  them  attractive  to  tile  eve.  To 
many  persons  a  rattling  car,  be  it  ever  so  roomy  and  attract- 
ive other  ways,  can  never  be  a  comfortable  means  of  trans- 
portation. Modern  car  building  practice  uses  nearly  every 
possible  device  to  make  the  car  body  and  windows  noiseless, 
rile  same  can  hardly  be  said  of  some  trucks.  Is  it  reason- 
able to  take  great  pains  to  make  the  car  bodies  noiseless  and 
let  the  trucks  go  on  with  their  rattle?  .\t  least  one  large 
company  has  begun  to  take  steps  to  make  its  trucks  more 
noiseless,  recognizing  that  while  some  modern  all  steel  trucks 
are  economical  as  to  repairs,  they  are  not  as  comfortable  for 
passengers  or  as  economical  as  they  wouhi  be  were  many  of 
the  metallic  joints  cushioned.  Our  steam  road  brothers  set  a 
very  good  example  in  the  way  of  noiseless  rolling  stock,  and 
it  is  also  fair  to  presume  llial  liecausc  of  It  they  gather  in 
some  cash  that  would  otherwise  go  to  electric  roads  where 
they  are  in  competition.  When  bu\iiig  new  equipment 
give  some  serious  thought  to  noise   prevention. 
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UNION  TRACTION,  PHILADELPHIA, 
POWER  HOUSE  BURNED. 


(Jn  March  ,:;  the  power  liousc  iif  the  Lhiion  Traction 
Company  at  Riili;c  avenue  and  13th  street  Philadelphia  was 
ilestroyed  by  fire.  Fire  was  discovered  a  few  minutes  after 
6  p.  m.,  just  after    the    night   force    had   come   on  duty,  and 


POWER    HOUSE    AFTER   THE    FIRE. 

liefore  it  could  be  located  and  any  attempt  made  to  check  it, 
the  employes  were  all  driven  from  the  building  by  smoke. 
Aside  from  some  oil  stored  in  the  basement,  there  was  but 
little  inflammable  material  about  the  building  except  the 
floor  and  the  roof,  and  the  fire  burned  itself  out  within  two 
hours.  Soon  after  the  fire  got  under  headway  the  roof  fell 
in,  breaking  the  steam  mains,  and  the  deafening  roar  made 
by  the   escaping   steam    is   responsible  for  the  only  fatalities 


that  occurred.  The  horses  of  one  of  the  fire  engines  liecame 
frightened  and  ran  away,  killing  two  people  and  injuring 
from  ten  to  twenty  others. 

This  plant  was  built  in  i893-_|  for  the  central  distributing 
station  and  was  the  most  important  of  the  company's  nine 
power  houses.  The  building  was  200  x  175  ft.,  the  engine 
and  boiler  rooms  being  under  separate  roofs  and  divided  by 
a  party  wall.  The  equipment  comprised  19  boilers,  9 
Wetherill  engines  and  9  Westinghouse  dynamos,  four  of 
them  1,500-k.  w.  machines.  In  addition  to  the  wrecking  of 
the  machinery,  the  cables  and  feed-wires  in  the  basement 
and  the  switchboard  were  badly  damaged.  Though  the 
Traction  Company  carries  its  own  insurance  to  a  consider- 
able extent,  this  power  house  was  insured  for  $275,000, 
which  will  probably  cover  the  loss.  The  cause  of  the  fire 
is  not  definitely  known  as  yet,  though  it  is  said  to  have  been 
caused  from  a  chain  from  the  overhead  crane  falling  upon 
the  commutator  of  one  of  the  large  dynamos  and  short-cir- 
cuiting it,  the  sparks  igniting  oil  about  the  machine. 

This  station  supplied  power  for  about  20  of  most  heavily 
traveled  lines  cast  of  the  Schuylkill  river,  and  the  accident 
caused  a  tie-up  that  has  been  unequalled  in  extent  since  the 
strike,  but  it  was  temporary  only.  No  sooner  was  the 
accident  known  than  all  the  available  men  were  put  at  work 
making  the  necessary  connections  for  supplying  the  dead 
lines  with  current  from  the  other  power  houses,  and  by  10 
p.  m.  all  of  the  cars  were  able  to  move.  The  following 
morning  cars  were  running  on  all  lines,  though  on  slightly 
greater  headway  thati  usual.  President  Welsh  and  his 
assistants  made  every  effort  to  save  patrons  from  inconven- 
ience and  was  eminentlv  successful  in  rapidly  gettting  the 
lines  into  working  order. 

The  work  of  cleaning  up  the  rubbish  was  begun  as  soon 
as  the  fire  was  extinguished.  The  switches  and  instruments 
on  the  upper  part  of  the  switchboard  were  ruined  but  the 
frame  work  was  for  the  most  part  uninjured,  and  the  follow 


INTERIOR   OF    ENGINE    ROOM— UNION   TRACTION   COMPANY,    PHILADELPHIA. 


ing  day  men  were  busy  installing  new  instruments  niduiiti-il  cm  trouble  and   time  spent  in  going.     Among  the  papers  to  be 

temporary  supports  so  that  the  station  might  be  used  (or  dis-  read  the  following  appear  in 

tributing   the   power  generated   at  the  other  stations.     The  the  program. 

walls  are  not  badly  damaged  and  it  will  not  be  necessary   to  .,  j,^^^  ^^^^^  ,^  j.,^^,^i^  Accounts." H.  L.  Wilson. 

rebuild  them  in  the  event  that   the  company  restores  the  sta-  Auditor  West  End  Street  Railroad,  Boston, 

tion.     Whether  it  will  do  so  has  not  yet  been  decided.  

,.•,,..■  ■  ■    .      •  1        .     .  •  r  .1  "Useful  and  Useless  Classifications." E.  L),  Hibbs. 

Our   dlustrations   show  mterior  and  exterior  views  of  the  .     ,.       ^        ,.,,„._ 

Auditor  Consolidated  I  raction  Company,  Jersey  City. 
power  bouse  as  it  appeared  the  morning  after  the  fire.  

>.^ "Suggestions  for  a  Standard  System  of  Accounts;  Classification  of 

^„  .  .....r  .  ..^^   »»»   -w.'wr-    TT^T^.^..^^   T>....^^^..  Operating  Expense  Accounts,  and  Form  of  Report  that  will  Admit 

TRAMWAYS   IN   THE   UNITED   KINGDOM.  of   Comparison   and    Diffuse    Information   between    Companies." 

C.  N.  Duffy. 

A  report  has  been  made  to  the  House  of  Commons  gi\  iiig  Secretary  and  Treasurer  Citizens  Railway,  St.  Louis. 

some  interesting  information  and  statistics  in  regard  to  tram- 

,      ,     .  .   f  ,        ,  ,        ,  "Earnings:  Handling  and  Accounting John    Hourigan. 

ways    and    their    prospects  or   future   development.      At   the  a    j.      aiu         d     i         r-  „             aiu          kt   \r 

-                             t^       '                                              ^  Auditor  Albany  Railway  Company,  Albany,  N.  Y. 

present  time   England   has   792    miles,  Scotland  96,  and   Ire-  

land  121,  making  a  total  of    i  ,009   miles  of   tramways   in   the  "  Monthly   Closing  of  Accounts." Dana  Stevens. 

United    Kingdom.      Of    these    lines     116    belong   to   private  Accountant  for  Receiver,  Belt  Railway,  Washington,  D.  C. 

companies    and  37    to   city    corporations.     There  are   4,663  "  Transfer  Tickets." Frank  R.  Greene. 

cars  operated   by   35,621    horses  and  568  locomotives.     Last  Secretary  Chicago  City  Railway. 

year    7^,466,047     passengers     were    carried,     making     the 

.  ^  ,  r       1  •   1     ,T-  T^,  "  The  Relation  of  Accountants  to  Managers  and  Employes." 

receipts   $20,760,000,  of  which   $t;i230,ooo  was  net.      Llet-  tt^  ,,    n     • 

'        -^      '/      '  ■♦-J'   o   '  p.  V.   Burington. 

trie  traction  is  yet  in  an  embryonic  stage.      There  are   but  19  Secretary  and  Auditor  Columbus  Street  Railway,  Columbus,  O. 

lines    operated    by    electricity,     with     1 10     miles     of     track.  

Although  few  in  'number  these  roads  represent  a  great  diver-  "^  Simple  System  of  Interurban  Accounts." W.  B.  Brockway. 

,              .        .                     1   ^   -I      r           •                    -T^i              ■    ,  Auditor  Toledo,  Bowling  Green  &  Fremont   Railway,  Toledo,  O. 

sity  of  practice   in   every  detail   of  equipment.      1  he  varied  

types    may    be   represented  by  the   Liverpool   elevated   road,  "  Naming  and  Standardizing  Apparatus." J.  P.  E.  Clark. 

the    South    London   underground,    the    seashore   line   of  the  General  Manager  Binghamton  Railroad  Company,  Binghamton,  N.Y. 

Brighton  &  Rottingdean  Electric   Railway,  the  Dublin-Dai-  ,. ,,                     „                                                                ,,    „  ,.   ,., 

"  "^  -'  "Depreciation H.  C.  Mcjilton. 

key  line  with  alternating  currents  and  rotary  converters,   the  Auditor  Baltimore  Traction  Company. 

storage  battery   road   at   Birmingham  and,  in  fact,  hardly  a  

line  could  be  noted  that  has  not  some  peculiar  features  more  Several  other  subjects  have  been  called  for,  which  will  be 

or    less    experimental.     The    street    railway    practice  is  far  announced  for  general  discussion. 

from  crystalization.  Although  many  American  methods  During  the  stay  of  the  accountants  in  Cleveland,  the\  will 
have  been  accepted,  yet  the  many  municipal  restrictions,  be  tendered  a  trolley  ride  by  the  local  street  railway  men 
local  prejudices  and  conditions  make  these  deviations  neces-  and  shown  points  of  interest  about  the  city. 
sary.  It  could  not  be  questioned,  however,  that  if  the  Ever}'  road  which  can  possibly  do  so,  should  send  a  dele- 
Britons  would  not  allow  their  ultra  conservatism  to  obscure  gate  to  this  meeting.  It  means  dollars  to  the  company.  No 
their  better  judgment,  the  services  of  experienced  American  such  opportunity  to  meet  and  exchange  ideas  among  the 
engineers  and  the  use  of  superior  American  street  railway  heads  of  this  department  has  ever  before  been  offered,  and 
equipment  would  be  highly  advantageous.  now   the   occasion    has    come  the   most    possible  should    be 

.-•-^ made  of  it. 

THE   STREET   RAILWAY   ACCOUNTANTS  Delegates  are  also  specially  reminded    to  bring  with   them 
,,  —  —  _,.,—  sets  of  blank  forms  in  use,  for  comparison  with  others.      In 
MEETING.  ,  .                   .   1       c.       V     1    •     I   ■ 
this  way  much  benent  can  be  denvetl    111   securing   the   most 

Attendance  will  be  Large-  -Fine  Program  Prepared   -Work  perfect  forms  as  yet  in  use. 

to  be  Laid  Out  for  Coming  Months  — Will   Meet  in  Cleveland,  March  23-24. 

Cleveland,  O.,  March  23-24. 

The  Street  Railway  Accountants,  including  auditors,  sec-  CLEVELAND  &  CHAGRIN  FALLS   LINE 

retaries,  treasurers,  or  by  whatever   title   the   accountants   of  PROGRESSES. 

various  roads  may  be  called,  will  gather  in  the   first  meeting  

of  the  kind  ever  held,  at  Cleveland,  O.,  on  March  23  and  24.  The  Cleveland   &  Chagrin   Falls  Electric  Railroad  Com- 

Headquarters  will  Vie  made    at    the  Ilollenden    hotel,  where  pany  is  pushing  the  work  on  its  14.2   miles  of  line  which   it 

suitable  and  commodious  rooms  for   the   sessions   have   been  is  expected  will    be   in   operation   by   May  i.     The  track   is 

secured.  being   laid    with   60-pound   rail   and   the   overhead  work    in- 

While  it  is  contemplated  to  effect  an  organization  of    this  eludes  the   figure  S    trolley   wire,     (ienerators    and    motors 

department  of  street   railway  work,  and  appoint  strong  com-  will   be  supplied   by   the    Walker  Company,  of     Cleveland, 

mittees  to  prepare  reports  and   recommendations  at  the  first  engines  by  Russell  &  Co.,  cars  by  the  G.  C.  Kuhlman  Com- 

succecding    meeting,  it  was    not    deemed    necessary   to  wait  pany,  of    Cleveland,  and    trucks    by    the    Peckham    Motor 

several   months  before  getting  down  to  business.     Hence  a  Truck    &   Wheel    Company,  of    New   York.      Vincent    A. 

fine    program    has    been    prepared,  in  which    the    names  of  Taylor,  who  has  been  the  prime  mover  in   the  enterprise,  is 

many  of    the  best  street  railway  accountants  in  the  country  now  president  of  the  company,  with  offices  at  Cleveland,  O. 

appear.     The  subjects  arc  practical  and  timely  and   no  one  The  overhead   work   will   be   furnished   by   the  Ohio    Brass 

who  attends  can   fail    of    being    many    times    repaid    for  the  Company. 


l.i() 
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IN  THE  HALLS  OF  LEGISLATION. 


Not  in  the  history  of  the  oldest  street  railway  man  has 
there  ever  been  at  "one  consecutive  time"  so  much  or  so 
great  a  variety  of  legislation  pending  directly  affecting  street 
railway  interests  as  now.  The  street  railway  bill  fever 
seems  to  be  epidemic,  and  while  much  of  it  is  absolutely 
iniquitous,  and  cannot  possibly  hope  to  go  through,  some  of 
the  bills  are  good.  Others  are  only  mildly  harmful,  but 
with  few  exceptions  the  grist  has  the  appearance  of  a  large 
and  healthy  sand  bag.  A  glance  at  some  of  the  bills  intro- 
duced is  interesting  : 

Coi.oKADO. — Vestibule  bill  pending  with  petition  signed 
by  2,000  in  its  favor.  As  open  cars  are  run  throughout  the 
year  in  Denver,  at  which  the  bill  is  especially  aimed,  it  would 
seem  not  to  be  greatly  needed. 

Connecticut. — To  provide  vestibules;  for  street  railway- 
tax  to  be  paid  the  state  instead  of  the  cities  ;  for  transfers  in 
New  Haven;  to  authorize  mayors  and  city  councils  to  grant 
extensions  of  lines  ;   the  parallel  road  bill. 

Dei.awaue. — Mouse  passed  a  bill  extending  the  time  in 
which  the  Chester  &  Wilmington  road  might  build,  to  Jani- 
ary,  1898. 

Iowa. — A  vestibule  bill  covering  the  time  from  Novem- 
ber I  to  April  I. 

Indiana. — To  heat  cars  ;  3-cent  fare  ;  to  terminate  charter 
of  Citizens  road,  Indianapolis,  in  1901  ;  to  allow  companies 
to  take  advantage  of  the  Barret  law  for  paving  between 
tracks.     The  3-cent  fare  bill  is  now  a  law. 

Illinois. — Forbidding  laying  of  tracks  without  valid 
ordinance  ;  3-cent  fare  bill ;  vestibule  bill ;  to  establish  a  rail- 
road commission ;  to  sell  franchise  to  highest  bidder ;  to 
extend  franchises  40  years  on  payment  of  $2,000  per  mile 
of  single  track ;   tax   of  3  per  cent  on  earnings  ;   to  vestibule. 

Kansas. — A  vestibule  bill. 

Michigan. — Bill  authorizing  consolidation;  requiring  the 
soundinf  of  gongs  at  railroad  crossings  ;  bill  to  get  consent 
of  railroad  commissioners  prior  to  increasing  stock  or  bonds  ; 
to  "-ive  a  car  service  every  five  minutes  in  cities  over  150,- 
000;  to  pay  employes  in  cash  only;  to  permit  the  carrying 
of  freight ;   to  limit  franchises  to  3D  years. 

Missouri. — The  Ward  bill  is  for  a  different  method  of 
assessment  of  street  railways,  with  a  view  to  make  a  more 
uniform  taxation  of  street  and  steam  railways  in  cities  over 
100,000.  The  Dunn  bill  for  3-cent  fares  in  St.  Louis  and 
Kansas  City  was  killed.  The  vestibule  bill  providing  for 
vestibule  protection  from  November  to  March  inclusive,  was 
passed.  Bill  introduced  allowing  street  railways  to  sell 
power  and  do  a  general  lighting  business  under  a  railway 
charter.     Also  one  for  half-fare  for  standing  passengers. 

New  Hampshire. — Unimportant;  being  10  bills  to  incor- 
porate new  roads. 

Massachusetts. — Bill  to  allow  roads  on  which  gross 
earnings  do  not  exceed  $500,000  per  annum  to  combine  for 
accident  insurance ;  a  franchise  tax  of  3  per  cent,  and  in 
addition  a  sum  equal  to  the  amount  paid  in  excess  of  5 
per  cent  dividends ;  bill  for  elevated  road  in  Boston ;  bill 
to  make  minimum  amount  of  paid  in  capital  $5,000  per 
mile  of  track  instead  of  $10,000;  also  for  board  of  arbi- 
tration in   Boston. 

Minnesota. — Bill  to  require  the  Twin  City  road  to  pay 
5  per  cent  interest  on  deposits  required  of  employes. 

Maryland. — Bill  requiring  certain  roads  to  issue  trans- 
fers and  to  regulate  the  wages  of  trainmen. 


New  Jersey.  -For  the  creation  of  a  board  of  three  rail- 
road commissioners  to  serve  for  five  years  at  a  salary  of 
$2,500  per  year  each;  to  regulate  flagmen  at  steam  cross- 
ings and  to  provide  other  safety  appliances  at  such  places;  a 
bill  increasing  taxation  of  corporations  with  a  view  to  pre- 
vent stock  watering  ;  a  bill  relating  to  time  schedules  and 
one  for  vestibules. 

New  York. — Half-fare  for  standing  passengers;  to  place 
two  motormen  on  front  platform  of  all  cars ;  to  sprinkle 
tracks  twice  daily  ;  a  penalty  of  $500  for  violation  of  local 
ordinances  regarding  speed  and  snow  cleaning ;  to  adopt 
fenders  ;  to  adopt  vestibules  ;  to  permit  lines  in  third-class 
cities  to  charge  10  cents  fare  where  450  feet  of  elevation  are 
overcome  within  \%  miles;   to  provide  transfer  stations. 

Nebraska. — Vestibule  bill.  Several  Omaha  motormen 
testified  before  the  committee  that  they  did  not  consider 
vestibules  necessary. 

Pennsvl\-ania. — Vestibule  bill. 

Utah. — A  bill  to  compel  companies  to  vestibule,  in  the 
absence  of  which  one  legislator  declared  of  the  men  that 
"  the  manhood  was  being  ground  out  of  them." 

Wisconsin. — To  put  wires  underground  (aimed  at  trol- 
ley wires);  requiring  consent  of  majority  in  each  mile; 
4-cent  fares  ;  to  tax  both  capital  and  property  of  roads ;  to 
tax  tracks  for  improvement  or  repair  of  streets  occupied ; 
new  lines  crossing  old  lines  must  pa)-  for  and  keep  in  repair 
crossings  ;   to  carry  free  police  and  firemen  in  uniform. 

DisrRicr  of  Columbia. — Most  of  the  bills  are  purely 
local,  relating  to  desired  extensions,  removal  of  dead  tracks 
and  the  placing  of  flagmen  at  steam  road  crossings. 

Few  of  these  bills  have  vet  become  laws,  and  while  some 
of  them,  particularly  the  vestibule  bills,  may  pass,  there 
is  little  likelihotKl  of  the  rest  jjettingf  throug-h. 


BICYCLE  HOLDERS  ON  STREET  CARS. 


As  noted  in  the  Review  for  January  the  Market  Street 
Railway  Company,  of  San  Francisco,  has  for  some  time 
been  experimenting  with  bicycle  holders  on  its  cars.  The 
device  which  we  illustrate  was  adopted  on  the  San  Francisco 
street  line  on  February  7,  and   its  use  is   rapidly  increasing. 


and  the  present  indications  are  that  its  success  will  justify 
the  company  in  equipping  several  other  of  its  30  lines  with 
them.  On  February  28,  the  number  of  bicycles  carried  was 
82.  The  regulations  governing  bicycle  traffic  are  given  in 
the  circular  which  we  reproduce. 

The  holders  adopted  carry  two  bicycles  and  are  shown  in 
Figs.  I  and  2.     The  two  arms  from  which  the  machines  are 
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MARKET  ST.  RAILWAY  CO. 

NOTICE. 

Commencing  Sunday,  February  7th, 
1897,  the  cars  of 

The  Sacramento  Street  Line 

WILL  BE  EQUIPPED  WITH 

BRTCIE  HIHBS. 

Bicycles  that  can  be  safely  carried  thereon, 
not  exceeding  two  to  any  car,  Tvill  be 
taken  at  owner's  risk,  for  a  five-cent  fare. 

Transfers  to  other  lines  cannot  be 
given  for  bicycles. 

Tandems,  and  other  bicycles  for  which 
the  holders  are  not  suitable,  cannot  be 
carried. 


hung  are  welded  to  '4 -in.  rods  supported  in  brackets 
fastened  to  the  dash  at  A  and  B.  The  arms  are  swung 
liack  against  the  dash  when  not  in  use.  At  A  a  square 
socket  in  the  bracket  receives  a  shoulder  on  the  rod  and 
locks  the  arm    in   its  closed  or  its  extended   position.     From 


A-.  shewn,  thf  can-iajic  of  llic  tightener  for  the  rope  clri\L- 
runs  on  a  frauic  work  above  the  engines  and  the  weights 
hang  down  the  boiler  room  side  of  the  partition  wall.  This 
method  of  clri\  ing  the  ilvnanios  works  in  a  satisfactory  iiian- 


ENGINES  — CHICAGO   CITY    RAILWAY. 

ner  and    in  the  opinion  of  the  chief  engineer,  R.  ].  Hill,   is 
superior  to  any  other  for  this  kind  of  work. 

The  load  on  the  old  station  has  become  so  great  that  each 
morning  and  evening  one  of  the  new  dynamos  is  run  to  sup- 
ply a  part  of  the  feeder  system.  For  this  purpose  a  tempo- 
rary switch  board  has  been  erected.  The  new  switch  board 
is  Hearing  completion  and  one  can  now  get  an  idea  of  its 
handsome  appearance  when  finished.  It  is  of  black  enameled 
slate  with  nickel  plated  trimmings  and  is  104  ft.  in  length. 
Each  machine  is  to  have  a  2,000-ampere  Weston  wattmeter 
and  with  these  an  accurate  record  of  the  working  of  the  station 
can  be  kept.  Perhaps  the  most  interesting  instrument  on  the 
board  is  the  large  ammeter  which  indicates  the  total  current 
of  all  the  dynamos.  It  was  made  especially  for  this  station 
by  the  Weston  company,  and  is  said  to  be  the  largest 
ammeter  in    the  world    on   a  500- volt  circuit.      It  registers  to 


each  arm  depend  three  leather  leather  lined  hooks;  two  of 
these  are  short  ones,  over  which  the  bicycle  wheels  are  hung 
svhile  the  third  extends  down  and  receives  the  lower  part  of 
one  wheel  of  the  bicj'cle  and  serves  to  steady  it.  As  shown 
in  Fig.  2,  there  is  only  one  of  the  long  hooks  to  each  machine. 
.\pplication  for  a  patent  on  the  device  has  been  made. 


PROGRESS  ON  THE  POWER  HOUSE  OF 
THE  CHICAGO  CITY  RAILWAY. 


'I"he  illustrations  show  the  engines  and  dynamos  as 
installed  in  the  new  power  house  of  the  Chicago  City  Rail- 
way on  49th  street  and  Oakley  avenue.  A  full  description 
with  plans  for  the  machinery  appeared  in  the  .December  issue 
of  the  Rkx'IKW. 

At  present,  two  units  of  engines  and  dynamos  are  prac- 
tically finished  and  work  is  commenced  on  the  third.  Each 
unit  consists  of  two  36  x  60-in.  simple  VV'heelock  engines 
coupled  together  and  driving  two  8So-k.  w.  Walker  500-550- 
volt  generators.  When  the  power  house  is  completed  six  of 
these  units  will  V)c  in  operation,  but  it  is  intended  to  install 
but  three  of  them  for  use  in  the  immediate  future. 


rl'Y    KAII.WAV. 


20,000  amperes,  ciub  (li\'ision  recording  2 
dial  is  ilhiMiinalcil  b)  two  incanilcsrent  la 
ineiit    inca.suns    27    in.    across   and    .'o    in. 


0  amperes.       I  lie 
ips.      The  instni- 


1.">'2 


^liect9\atUajr5^6^^ 


shunt  consists   of    14  strips   of   copper,  4  ft.  loiiji  and   ig   x   10 
in.,  and  tlic  ammeter  actuallv  shows  the    fall   of  potention  in 


2o,ooo-ANii  i:ui-;  ammeter. 

this  shunt.  There  is  much  work  vet  to  lie  done  and  it  will 
prohahly  he  June  i  before  a  complete  test  can  he  made  on 
the  entire  station. 


A  SUGGESTON  FOR  THE  ACCOUNTANTS 
ASSOCIATION. 


Editor  Street  Railway  Review: — 

In  looking  over  the  programme  for  the  meeting  of  the 
Street  Railway  Accountants  at  Cleveland  it  has  seemed  to 
the  writer  that  there  is  one  very  important  point  that  has 
been  overlooked — at  least  it  has  not  been  mentioned — and 
that  is  the  point  of  "  State  Reports." 

Several  states  now  have  Boards  of  Railway  Commis- 
sioners who,  among  other  things — require  the  making  out 
of  reports  and  data  on  the  forms  furnished  and  in  the  manner 
prescribed  by  them,  and  the  prospects  are  that  the  number 
of  states  that  do  this  will  be  very  materially  increased  in  the 
near  future.  The  forms  used  differ  greatly  in  the  different 
states,  and,  as  a  rule,  are  ill  adapted  to  be  easily  and  accu- 
rately filled  in  from  a  properly  kept  set  of  street  railway 
account  and  record  books.  This  condition  is  probably  due  to  : 

1.  The  officials  who  devise  the  public  forms  are  very 
often  not  accountants,  or  at  any  rate  have  not  a  knowledge 
of  railroad  accounting  and  especially  of  street  railway 
accounting,  its  needs,  its  methods  and  its  aims. 

2.  These  forms  are  very  often  intended  to  be  used  inter- 
changeably by  both  steam  and  street  railways ;  an  incom- 
patible combination  at  present. 

3.  These  forms  are  generally  made  up  with  a  view  to 
obtain  amounts  and  statistics  for  the  use  of  the  state,  and  in 
consequence  everything  is  sacrificed  to  that  point. 

In  view  of  the  above  facts,  would  it  not  have  been  well 
for  the  Accountants  to  have  invited  to  the  Convention — from 
all  the  states — the  officials  having  charge  of  these  reports? 
As  this  has  not  been  done  and  as  the  time  is  now  too  short 
to  admit  of  this  mistake  being  rectified  at  this  convention, 
would  it  not  be  as  well  for  the  members  to  "  go  slowly  "  at 
this  meeting  in  regard  to  finally  determining  on  any  forms 
or  methods  which  may  conflict  in  any  way  with  the  forms 
and  methods  as  now  required  by  the  several  states.  As  a 
matter  of  fact  these  state  officials  are  the  final  arbiters  in  the 
matter ;  if  they  prescribe  a  form  or  even  a  method  of   keep- 


ing the  books  and  accounts  we  are  compelled  to  follow  it 
whether  we  desire  to  do  so  or  not.  It  is  policy,  therefore, 
as  well  as  courtesy,  for  the  accountants  to  call  into  their 
councils  the  above  officials,  and  to  endeavor  to  have  the  states 
as  well  as  the  companies,  use  a  uniform  and  co-relative  set 
of  forms. 

It  is  only  within  a  year  or  two  that  the  Railroad  Com- 
missioners of  this  state  invited  the  accountants  of  the  steam 
and  street  railways  to  a  sort  of  convention  in  order  to  deter- 
mine on  better  forms  and  methods  than  were  then  in  use. 
From  this  "pow-wow"  was  evolved  a  set  of  compromise 
forms  which  are  not  fully  satisfactory  from  either  an  invest- 
ing, an  operating  or  a  statiscal  point  of  view.  We  had,  how- 
ever, to  change  all  our  books  and  methods  to  conform  to  it — 
no  very  acceptable  job  and  one  we  do  not  care  to  repeat 
unless  there  is  immediate  and  lasting  good  to  be  obtained 
from  it.  At  that  time  the  street  railways  were  not  as  impor- 
tant factors  as  they  are  now,  neither  were  their  forms  and 
methods  in  anything  like  a  fixed  or  proper  shape.  The  case 
is  now  different,  we  are  beginning  to  know  and  feel  our 
value  in  the  community  and  our  rights  ;  we  know  better  our 
needs  and  aims  in  our  accounts  and  departments  ;  we  have, 
by  hard  experience  and  conscientious  stealing  of  ideas  from 
our  elder  brothers  the  steam  railroads,  brought  our  forms 
and  methods  into  a  shape  adapted  to  our  needs  from  an 
operating  point  of  view  ;  now  let  us  also  get  them  into  shape 
for  our  directors  and  probable  investors  and  also  for  our 
state  and  government  use. 

To  do  the  latter  means  that  we  must  have  the  willing  and 
hearty  co-operation  of  the  state  and  government  ofHcials 
who  make  and  prescribe  the  forms  we  must  use.  The  only 
way  to  do  this  is  to  make  them  "  accomplices  in  the  act ;" 
let  them  be  invited — nay  urged — to  attend  the  next  conven- 
tion ;  let  them  get  fully  acquainted  with  our  needs,  our  aims 
and  our  present  and  prospective  methods  in  accounting  ;  get 
them  to  agree  on  a  common  form  or  forms  of  general  or 
special  state  report,  one  which  will  give  them  the  informa- 
tion they  desire  or  may  desire  and  that  will  still  leave  us  a 
system  of  books,  accounts  and  forms  that  we  can  use  to 
advantage  in  our  operating  and  one  that  we  can  show  to  our 
directors  and  to  possible  investors.  Let  them  do  this  and 
we  will  once  again  (cheerfully  instead  of  tearfully  this  time) 
and  finally  change  our  books,  forms  and  methods  where 
necessary.  H.  S.  COOPER, 

Supt.  Schenectady  (N.  Y.)  Railway  Company. 


BRUSSELS  EXPOSITION,  1897. 


The  international  exposition  to  be  held  at  Brussels  during 
the  summer  of  1897,  opi^'iing  on  April  24,  was  briefly  men- 
tioned in  the  January  Review.  The  seventh  section  com- 
prises two  groups,  electricity  and  traction.  Under  elec- 
tricity, group  XXIX,  are  included  generators,  batteries,  accu- 
mulators, all  forms  of  meters,  systems  for  the  transportation 
and  distribution  of  power  (including  poles,  insulators,  safety 
appliances  and  tools),  telegraphy,  telephony  and  sundry  other 
applications  of  electricity.  Under  traction,  group  XXX,  are 
machines  for  locomotion  and  appliances  for  cable  traction, 
electric  motors,  safety  appliances,  locomotives  and  self-pro- 
pelling carriages  of  all  descriptions,  and  steam  and  street 
railway  rolling  stock. 

Further  information  may  be  had  by  addressing  Louis 
Moreau,  725,  218  La  Salle  street,  Chicago. 
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A  PNEUMATIC  SNOW  PLOW. 


Our  illustration  shows  a  decidetUy  noxel  siunv  plow 
designed  by  Thomas  Elliott,  master  mechanic  of  the  Atlanta 
Consolidated  Street  Railway,  which  is  of  interest  for  the 
ideas  embodied  as  well  as  because  of  those  left  out.  ^^'c 
have  illustrated  many  kinds  of  snow  plows  but  never  before 
one  in  which  the  active  agent  was  air. 

The  cut,  from  a  photograph,  shows  the  construction.  A 
5-ft.  fan  is  mounted  on  a  heavy  frame  over  a  Hrill  No.  21 
truck,  and  delivers  air  through  the  overhead  wooden  box  to 
the  opposite  ends  of  the  plow.  The  two  "shears"  are  of  jg- 
in.  steel  36  in.  wide  and  8  ft.  long,  and  are  placed  stiuarely 
across  the  track,  one  at  each  end.     Each  shear  may  be  raised 


The  steel  plows  ser\e  to  scrape  the  snow  from  the  road- 
way and  it  is  then  blown  out  of  the  way  by  the  current  of 
air  supplied  by  the  fan.  The  air  pressure  required  to  blow 
the  snow  any  given  distance  is  very  easily  regulated  by  the 
wind  gate  which  is  operated  by  the  small  wooden  lever 
shown.  The  two  ends  of  the  plow  are  duplicates  and  each 
blows  the  snow  to  the  right  as  the  line  is  double  track. 

Where  the  pavement  is  above  the  rail  the  snow  remaining 
on  the  rails  is  taken  care  of  by  adjustable  steel  scrapers  that 
fit  the  rail,  and  blown  to  one  side  by  air  delivered  through 
the  hose  shown.  It  will  be  noted  that  neither  the  snow 
removed  nor  that  remaining  is  packed.  Back  of  the  rail 
scrapers  and  close  to  the  wheels  are  the  sand  pipes. 

So  long  as   the   fan    keeps  the   track   and   rails   clear  the 


PNEUMATIC  SNOW  PLOW,  ATLANTA,  GA. 


and  lowered  by  means  of  a  vertical  screw  at  the  end  of  the 
platform.  In  addition  it  is  suspended  on  links  so  that  it  will 
swing  Viackward  and  upward  in  case  it  strikes  an  obstruc- 
tion, such  as  a  guard  rail  or  the  pavement.  The  backward 
movement  is  resisted  by  springs  which  ordinarily  hold  the 
sheet  to  its  normal  position,  and  at  the  same  time  serve  lo 
cushion  the  blow  when  an  obstacle  is  struck  at  high  speed. 
The  fan  is  a  steel  disk  with  the  wings  securely  rivetted  in 
place  and  is  mounted  on  a  shaft  5-in.  in  diameter.  The  fan 
case  is  built  of  three  thicknesses  of  matched  Hooring  with  a 
strip  of  sheet  iron  around  the  outside  lo  keep  it  in  shape. 
The  fan  is  driven  l>v  two  30-h.  p.  Westinghouse  motors 
which  may  be  connected  in  series  or  in  parallel  as  required. 
Two  internal  gears  are  shrunk  onto  the  fan  shaft  and  gear 
with  the  motor  pinions  so  that  no  change  whatever  need  be 
made  in  the  motors,  and  the  latter  mav  be  changed  in  a  few 
minutes. 


plow  is  easily  propelled,  it  being  easy  to  secure  tractive 
effort  with  clean  rails.  This  saves  the  time  usually  lost 
from  slipping  and  backing  up  for  a  new  start  when  a  nose 
plow  stalls. 

The  truck  is  equipped  with  two  motors  and  with  a  power- 
fid  lever  brake.  The  brake  shoes  are  of  wood  and  placed 
between  the  wheels  and  high  up  so  as  to  he  well  out  of  the 
way.  With  the  excejition  of  the  four  motors,  which  are 
taken  from  open  cars  not  in  use,  and  the  lumber,  this  plow 
was  built  out  of  the  abandoned  belted  equipment  of  the  old 
power  house,  and  aside  from  this  material  and  the  truck,  the 
plow  cost  but  $240.     It  was  built  at  the  company's  shops. 

When  passing  teams  on  the  roa<l  the  wind  gate  may  be 
closed  for  an  instant  and  the  snow  perniilU-d  to  accumulate 
in  front  of  the  plow  until  the  air  is  luriKcl  on  again.  At 
full  s])eed  the  fan  re(|uires  50  h.  p.  and  llie  breeze  can  give 
points  to  a  voiuig  cyclone. 
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THE   COLUMBIA   &   MARYLAND    RAILWAY. 


liV   S.  W.   iml',   KI.ECTKICAI.   AND    M  hX  II  A  N  IC  A  1,    KN  GINlClili. 


It  has  been  thou<fht  that  a  sketch  of  some  of  the  plans 
considered  and  problems  encountered  in  the  construction  of 
the  Columbia  &  Maryland  Railway  might  be  of  interest, 
particularly  to  those  who  are  contending  with  problems  sim- 
ilar to  those  presented  by  this  undertaking.  This  road 
seems  to  have  been  the  first  of  its  type  to  be  constructed. 
The  officers  of  the  company,  while  on  an  inspection  tour  of 
similar  roads  throughout  the  country,  found  nothing  that 
presented  the  severe  conditions  characterizing  their  road. 
Roads  were  found  upon  which  high  speeds  were  made, 
others  upon  which  long  runs  were  made,  and  still  others 
upon  which  high  speeds  were  made  over  light  grades  and 
with  heavy  cars.  But  no  road  was  found  that  presented  the 
combination  of  long  runs,  high  speeds,  heavy  trains  and 
severe  grades  which  characterizes  the  Columbia  &  Mary- 
land. The  road  extends  from  the  center  of  the  city  of  Bal- 
timore to  the  center  of  the  city  of  Washington,  a  distance 
of  about  40  miles,  and  it  is  intended  to  make  such  speed 
and  to  carry  such  a  class  of  coaches  as  to  make  the  line  a 
formidable  competitor  of  the  two  existing  steam  lines  oper- 
ating between  these  two  cities,  the  service  of  which  steam 
lines  is  first-class  in  ever)'  respect. 

This  high  rate  of  speed  with  heavy  coaches  is  to  be  main- 
tained despite  grades  which,  in  comparispn  with  those  of 
steam  road  construction,  are  very  heavy.  The  ruling  grade 
between  the  cities  is  2  per  cent,  while  the  grades  in  the 
cities  in  conforming  to  street  grades  are  much  heavier,  in 
one  place  the  grade  being  as  great  as  7  per  cent,  and  in 
another  place  there  is  over  a  mile  of  5  and  4.5  per  cent 
grades. 

The  roadway  is  of  the  best  type  of  steam  railroad  con- 
struction. The  double  tracks  are  laid  with  S5-lb.  T-rails  60 
ft.  long,  and  ballasted  with  stone.  The  president  of  the  con- 
struction company  being  a  distinguished  civil  engineer  of 
wide  experience,  the  details  of  roadway  construction  have 
liecn  worked  out  with  great  thoroughness,  and  much  of  the 
exactness  and  care  of  details  characterizing  the  older  pro- 
fession were  infused  into  other  engineering  departments  of 
the  company.  It  was  decided  to  provide  for  a  schedule 
under  which  an  express  train  would  leave  each  terminal  city 
for  the  other  every  30  minutes,  with  through  local  trains 
leaving  each  terminal  with  the  same  frequency.  Both 
classes  of  these  trains  are  to  make  a  speed  of  60  miles  per 
hour  on  a  level  and  down  grades,  and  such  speed  ascending 
grades  as  woxdd  be  possible  with  motors  of  proper  power 
and  design.  Both' the  express  trains  and  the  local  trains  are 
to  consist  of  a  motor  car  and  one  trailer.  The  express 
coaches  are  45  ft.  long,  and  the  train  loaded  weighs  50 
tons,  while  the  local  train  loaded  weighs  30  tons. 

No  reliable  data  could  be  obtained  as  to  the  average  or 
maximum  power  required  at  the  power  station,  for  trains  of 
this  description  operated  under  these  conditions,  and  to  deter- 
mine this  as  accurately  as  possible  considerable  detail  work 
was  undertaken.  Taking  the  most  reliable  data  obtainable 
as  to  the  resistance  due  to  wind  and  track,  with  this  class  of 
track  and  cars,  and  from  the  characteristic  curves  of  stand- 
ard motors  of  the  proper  power,  the  power  was  determined 
that  would  be  required  to  force  trains  of  each  class  up  to  60 
miles  per  hour  on  a  level  and  on  all  down  grades,  and  on 
up  grades   to   the   speed  characteristic  of  the  motor.     This 


power  wa.s  determined  for  each  grade  upon  the  road  with 
the  time  required  to  run  the  grade — the  power  and  the  time 
being  calculated  going  both  up  and  down  the  grades  and 
going  both  ways  on  a  level.  Thus,  having  the  power 
rei|uired,  and  the  time  for  which  it  would  be  required,  on 
all  tlie  griules  on  the  road,  it  was  only  necessary  to 
multiply  each  amount  of  power  by  the  time  for  which 
it  would  be  required,  sum  up  the  result  and  divide  this  sum 
by  the  summation  of  time  to  determine  the  average  power 
re(iuired  for  the  cars  while  running.  Afterward  a  schedule 
was  laid  out  upon  the  profile  of  the  road,  and  the  position 
of  the  trains  were  taken  at  intervals  of  5  minutes  during  an 
hour,  and  the  power  they  required  calculated.  The  average 
oi  the    power    required   at   each  of  the   twelve  positions  of 
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FIG.    I— DIAGRAM    OF    THREE    WIRE    SYSTEM. 

the  trains  checked  very  closely  with  the  result  obtained  by 
the  method  just  described.  The  former  being  a  power 
average  for  all  positions  of  the  trains,  while  the  latter  was  a 
power  average  for  twelve  positions  taken  within-  an  hour, 
and  at  5  minutes  intervals.  From  the  data  of  the  power 
and  lime  required  to  run  up  and  down  the  various  grades,  at 
the  suggestion  of  the  president,  tables  and  afterwards  curves 
were  prepared  for  a  guide  in  establishing  the  grades  of  the 
road.  Three  sets  of  curves  were  prepared.  The  first  to 
show  the  relative  effects  of  different  grades  upon  the  total 
power  required  at  the  power  station.  For  example  what 
length  of  3  per  cent  grade  would  be  equivalent  in  drain 
upon  the  power  station  to  a  5  per  cent  grade  1,000  ft.  long. 
The  second  to  show  the  effect  upon  schedule  time,  regard- 
less of  power  required,  of  the  different  grades.     For  exam- 
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pie,  schedule  time  alouc  beinj;  considered,  what  length  of  7, 
per  cent  grade  could  be  employed  in  curving  around  a  hill, 
and  the  same  schedule  time  result  as  by  going  over  the  hill 
with  i,ooo  ft.  of  5  per  cent  grade.  The  third  to  show  the 
heating  effect  upon  the  motors  of  different  grades.  For 
example,  supposing  that  it  had  been  determined  that  the 
motors  woulcj  stand,  without  injurious  effects  from  heating, 
a  ^  per  cent  grade  1,000  ft.  long,  what  length  of  3  per  cent 
grade  could  be  run  without  injurious  effects.  There  being 
so  many  variable  quantities  entering  into  these  \  ahies,  the 
tables  or  curves  can  be  only  an  approximation,  liut  the\'  arc 
nevertheless  interesting  and  suggestive. 

SYSTEMS    OF    DISTRIIUTIOX. 

The  road  is  so  located  that  coal  and  water  for  condensing 
purposes  can  be  had  conveniently  about  midway  of  the  line 
and  midway  of  the  halves,  or  in  track  parlance,  at  the  center 
and  half-centers.  The  distance  and  the  power  required  both 
being  great,  it  was  readily  seen  that  distribution  b\'  the 
standard  method,  and  at  standard  pressures,  was  jjracticallv 
out  of  the  question.  At  that  time  the  alternating  current 
motor  was  too  much  of  an  unknown  quantity  to  admit  of  an 
attempt  to  use  it.  The  rotatory  transformer  system  in 
operation  at  Lowell,  Mass.,  was  inspected  and  the  cost  of 
installation  and  operation  under  this  system  was  worked  out. 
But  the  choice  finally  lav  between  the  various  forms  of  direct 
current  distributing,  and  with  a  power  station  located  at  each 


of  the  two  half-centers  of  the  line.  The  fact  that,  for  trac- 
tion and  power,  the  motor  cars  would  each  require  four 
motors,  led  naturally  to  an  effort  to  double  up  the  voltage  in 
distribution  over  the  line,  and  to  divide  it  out  among  the 
motors,  they  being  run  in  permanent  series  pairs.  It  was  sug- 
gested that  the  motors  thus  connected  in  series  pairs  be 
supplied  with  1,000  volts  in  the  high  speed  section,  and  500 
volts  in  the  slow  speed  sections,  there  being  1,000  volts 
between  the  trolley  wire  and  track.  In  addition  to  other 
objections  to  this  plan  there  seemed  great  probability  of  one 
of  the  uKjtors  of  a  series  pair  slipping  its  wheels,  while  its 
mate  of  the  scries  pair  stood  still,  and  thus  by  taking  the 
greater  part  of  the  1,000  volts  to  itself  cause  serious  trouble. 

TlIK    THREK     WIRE    SYSTEM. 

A  special  form  of  the  Three  Wire  System  was  proposed, 
which  possesses  features  of  special  interest.  It  was  pro- 
posed that  the  four  motors  on  each  car  be  divided  into  series 
pairs,  and  each  pair  have  its  own  controller,  fuse,  trolley  and 
ground  connection,  the  two  controllers,  however,  being  under 
the  same  cover,  and  operated  by  the  same  handle.  Above 
each  track  were  to  be  suspended  two  trolley  wires,  one  being 
-I-  500  volts  and  the  other  —  500  volts.  One  pair  of  motors 
with  its  controller,  trolley  pole,  etc.,  was  to  operate  from  the 
-f-  trolley  wire,  while  the  other  pair  was  to  operate  from  the 
—  trolley  wire,  the  current  crossing  over  through  the  ground 
connection,  and  the  track  rail   forming  the  third  wire.     The 


FKi.  2— GENRRAI.   ARKANGEMKNT  FOR   SINUI.K   TROLLEY   SECTIONS, 
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accompanying  sketch,  Fig.  i,  indicates  this  arrrangemcnt 
of  circuits  as  proposed  for  the  high  speed  section  of  the  line. 
With  this  arrangement  the  equipment  would  consist  of 
standard  motors  and  controllers  working  on  standard  volt- 
age, while  the  voltage  of  distrihution  would  be  double  that 
of  standard  practice.  There  would  he  a  plus  and  minus 
generator  to  each  engine,  while  the  plus  and  the  minus 
switchboards  and  their  feeders  would  be  entirely  separate, 
each  being  a  standard  switchboard. 

Any  derangement  at  the  power  house,  or  on  the  line, 
causing  the  loss  of  current  on  one  side,  would  not  affect  the 
operation  of  the  motors  on  the  other  side.  The  motor  con- 
nection of  the  inoperative  side  could  be  switched  over  onto 
the  operative  side,  while  the  trolley  pole  and  lamp  circuit 
could  be  left  connected  to  the  inoperative  side,  to  indicate 
the  return  of  current.  In  the  slow  speed  sections  it  was 
proposed  to  pull  down  one  trolley,  and  breaking  the  ground 
connection  switch  this  trolley  connection  on  to  the  ground, 
thus  throwing  the  two  sides  into  series  relation  on  500  volts 
and    reducing   the  speed.       It   was   proposed    to  divide   the 


FIG.  2  A — DETAIL  FOR  DOUBLE  TROLLEY. 

trolley  wire  in  the  slow  speed  sections  into  plus  and   minus 
sections,  as  is  done  with  the  usual  three  wire  system. 

The  two  trolley  wires  of  opposite  sign  in  the  high  speed 
section  were  to  be  two  feet  apart  and  to  secure  proper  insu- 
lation between  them  it  was  proposed  to  suspend  them  from 
suspension  cables  attached  to  the  ends  of  vertical  wooden 
arms,  projecting  downward  from  wooden  cross  arms  as 
shown  in  Fig.  2  a.  Fig.  2  shows  the  arrangement  for  the  use 
of  a  single  trolley.  These  vertical  arms  being  long  enough 
to  prevent  the  trolley  pole  from  striking  the  cross  arm  in  the 
event  of  its  leaving  the  wire,  and  being  of  treated  timber, 
there  would  be  interposed  between  the  trolley  wires  of  dif- 
ferent sign  the  insulation  due  to  several  feet  of  treated 
wood.  The  suspension  cable  running  in  the  same  direction 
with   the   trolley  wire   and  being   directly  over  it  with  the 


lrolle\  wire  suspended  at  frequent  intervals  as  shown  in 
Fig.  3,  a  trolley  is  secured  that  is  very  elastic  and  without 
serious  dips  in  the  wire.  The  suspension  cable  also  serves 
as  a  feed-in  wire,  there  being  no  insulation  between  the 
trolley  wire  and  the  suspension  cable. 

One  drawback  to  this  form  of  three  wire  system  was  the 
non-use  of  the  efficient  track  return  afforded  by  the  heavy 
rails  and  bonds  under  contract.  This  did  much  to  detract 
from  its  otherwise  high  efficiency.  Another  drawback  was 
the  liability  to  unbalance  on  the  slow  speed  sectioned  por- 
tions of  the  line,  rendering  the  system  less  desirable  for  the 
slow  speed  section  of  the  cities  than  for  high  speed  service. 

It  was  suggested  that  the  trolley  in  the  slow  speed  sec- 
tion be  all  of  the  same  sign,  and  be  connected  to  the  gener- 
ators of  this  sign  through  feeders  that  upon  full  load  would 
have  a  fall  of  potential  of  500  volts.  This  500  volts  drop 
through  the  feeders  to  be  compensated  for  by  a  series 
booster,  the  booster  being  driven  by  a  motor  receiving  its 
current  supply  from  the  generators  of  opposite  sign.  By 
this  arrangement  the  drain  upon  generators  of  opposite 
sign  would  be  about  equalized  and  a  reliable  voltage  main- 
tained upon  the  line.  It  was  also  suggested  to  divide  the 
trolley  into  sections  of  opposite  sign  as  first  proposed,  and 
connect  the  track  return  or  neutral  wire  to  the  generators 
through  a  series  booster  located  in  the  power  house.  The 
booster  thus  connected  would  raise  or  lower  the  potential  of 
the  track  according  as  the  excess  of  load  was  on  the  minus 
or  plus  side.  By  this  arrangement  the  booster  would  boost 
only  when  there  was  an  unbalancing  of  the  line,  and  then 
only  to  the  extent  of  the  unbalancing,  making  this  applica- 
tion of  the  booster  very  economical. 
(To  be  continued.) 


NEW  KIND  OF  TROUBLE. 


A  new  species  of  legal  trouble  of  the  genus  spit  has 
appeared  to  vex  the  already  distracted  claim  agent.  The 
crusade  against  expectorating  in  cars  is  being  vigorously 
waged  all  over  the  country,  and  already  the  results  are 
highly  encouraging  for  the  abatement  of  this  old  time 
nuisance.  All  the  surface,  elevated  and  steam  suburban  cars 
running  within  the  city  limits  carry  a  big  sign  from  the 
board  of  health  forbidding  spitting  in  cars  under  penalty  of 
a  fine.  Recently  a  passenger  on  a  West  Chicago  car  was 
arrested  and  charged  with  violation  of  the  law.  The 
case  failed  of  convicting  evidence,  and  now  the  man  sues  for 
$50,000  damages  because  he  didn't  spit  when  the  conductor 
said  he  did.  He  should  have  failed  to  spit  twice  and  made 
his  case  an  even  $100,000,  while  he  was  about  it. 


It  is  understood  that  the  west  park  commissioners  of 
Chicago  have  consented  to  the  extension  of  Division  street 
through  Humboldt  park  on  the  west  side,  audit  is  very 
probable  that  the  Division  street  electric  line  will  be  extended 
through  it  as  soon  as  the  street  is  opened. 


FIG.   3 — SIDE    ELEVATION   OF    LINE. 
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THAT  AMPHIBIOUS  CAR. 


The  daily  papers  have  been  giving  considerable  space  to 
the  free  advertising  with  text  and  illustrations  of  a  wonder- 
ful car  which  hails  from  Boston.  Under  the  front  platform 
is  a  pair  of  revolving  brushes,  each  4  feet  long,  guaranteed 
to  keep  the  rail  as  clean  as  a  parlor  floor,  while  the  rear 
platform  brings  up  with  a  sprinkler  from  which  oozes  a 
gentle  spray  to  allay  the  sufferings  of  the  aroused  dust. 
The  picturesque  condition  of  a  waiting  passenger  who  hap- 
pened to  get  within  range  of  those  brushes  on  a  rainy  day 
can  easily  be  imagined  ;  and  the  available  space  for  seats  in 
a  tank  car  carrying  sufficient  water  to  be  of  any  account 
would  certainl)'  command  a  premium.  An  additional  and 
equally  practical  innovation  would  be  a  compartment  for  the 
convenience  of  an  armature  winder  or  two,  and  an  arrange- 
ment for  grinding  the  wheels  before  they  are  worn  Hat. 


CLEAN  TRACKS  AND  COAL  BILLS. 


There  is  perhaps  no  place  where  there  is  now  a  better 
opportunity  to  work  a  decided  economy  in  the  daily  opera- 
tion of  city  roads  as  usually  operated,  than  in  the  matter  of 
keei)ing  the  rails  as  clean  as  possible,  even  if  such  cleaning 
costs  something.  The  power  required  to  move  a  given 
number  of  cars  from  day  to  day,  as  the  condition  of  the  rail 
varies,  is  an  interesting  study,  and  reveals  many  chances  for 
reducing  coal  bills  by  cleaning  the  rails  at  certain  times.  It 
is  usually  thought  that  if  track  brushes  and  scrapers  are 
used  during  snow  storms  and  when  there  is  much  dust  that 
everything  desirable  in  the  way  of  track  cleaning  has  been 
accomplished,  and  it  is  only  in  these  extreme  cases  that  any 
attempts  are  made  to  clean  the  rail.  That  this  limited  use 
of  track  cleaning  appliances  is  a  mistake  we  think  will  be 
discovered  by  any  one  who  takes  the  trouble  to  investigate 
the  subject  systematically.  We  have  before  us  a  series  of 
very  careful  tests  made  on  a  crosstown  line  operating  in  a 
large  city,  which  show  there  is  a  great  difference  in  the 
power  required  per  car  on  a  perfectly  clean  rail  and  one 
which  would  ordinarily  be  called  a  moderately  clean  rail. 
These  tests  were  all  made  on  days  when  the  track  was  in 
good  condition — that  is,  there  were  no  snow  storms,  no  very 
cold  days  and  no  days  on  which  the  track  was  covered  with 
stiff  mud  or  much  dry  dust.  The  temperature  varied  between 
10  degrees  above  freezing  and  10  degrees  below  freezing — a 
very  small  range — the  cars  were  operating  on  the  same 
schedule  in  all  the  tests  and  the  passenger  traffic  was  uni- 
form. Leaving  out  variations  due  to  variations  in  passenger 
traffic  at  different  hours  of  the  day,  and  comparing  only  simi- 
lar hours  of  different  days,  there  is  still  a  difference  between 
tests' of  about  20  per  cent  that  can  only  be  accounted  for  by 
variations  in  the  condition  of  the  rail  head.  The  best 
showing  is,  of  course,  made  when  the  rails  are  wet  and 
clean  or  dry  and  clean.  A  dry  clean  rail  is  usually  obtained 
in  northern  cities  in  winter  by  a  freeze  immediately  follow- 
ing the  conditions  that  bring  a  wet  clean  rail,  and  at  such  a 
time  these  tests  show  the  power  consumption  to  be  very  low. 
After  such  a  freeze,  however,  the  clean  rail  does  not  con- 
tinue long  if  the  weather  continues  steadily  below  the  freez- 
ing point,  for  dry  frozen  mud  soon  gets  pulverized  on  the 
rails  and  the  power  consumption  goes  steadily  up  until  there 
is  a  thaw.  It  is  safe  to  assume  that  the  same  thing  occurs 
after  a  rain   in   summer.     The   power  consumption   is  low 


when  first  the  rails  are  washed  off,  but  dust  soon  accumu- 
lates and  the  coal  pile  pays  for  it.  Stiff  mud  is,  of  course, 
a  power  consumer. 

Now,  in  view  of  the  fact  that  nearly  all  roads  have  track 
brush  equipments  for  use  against  snow  or  very  bad  dust,  it 
is  certainly  a  good  plan  for  them  to  consider  whether  it  is 
not  a  paying  investment  to  renew  more  track  brushes  and 
buy  less  coal ;  to  keep  the  track  brushes  on  a  few  cars  in 
operation  more  of  the  time  rather  than  furnish  power  to 
force  cars  over  the  millions  of  minute  obstructions  that  a  dirty- 
track  offers?  In  other  words,  is  it  not  good  policy  to  pay 
more  attention  to  cleaning  tracks  in  what  is  usually  consid- 
ered good  weather,  and  not  confine  such  efforts  wholly  to 
the  abnormal  conditions  occurring  but  a  few  times  a  year. 

A  twenty-car  road  operating  20  miles  of  single  track  and 
having  a  coal  bill  of  $25  a  day  can  certainly  afford  to  keep 
track  brushes  operating  on  two  or  three  cars  or  more  for 
the  sake  of  $2  to  $5  a  day  saving.  As  the  road  gets  larger, 
wtih  more  cars  per  mile  of  track,  conditions  are  approached 
which  make  it  advisable  to  run  a  sweeper  over  the  line  once 
a  day  in  addition  to  the  use  of  track  brushes  on  the  cars. 


DETROIT  HOSPITALITY. 


A  pleasant  party  of  street  railway  men  found  themselves 
in  Detroit  on  February  14,  and  were  met  at  the  Cadillac  by  a 
delegation  of  the  local  street  railwaj'  officials.  The  party 
embarked  in  the  palace  car  of  the  Citizens'  line  and  spent 
three  hours  in  viewing  the  city,  and  bringing  up  at  the 
Detroit  Club.  Here  a  famous  dinner  was  spread  in  the 
banquet  room  and  the  afternoon  delightfully  spent.  At  6 
o'clock  an  invitation  came  from  Swarts  Bros.,  proprietors  of 
the  Cadillac  hotel,  to  come  over  and  visit  them,  and  the 
meeting  adjourned  in  a  body  to  reassemble  in  the  banquet 
room  of  that  hotel  with  the  genial  landlords  as  hosts. 
Another  elaborate  dinner  was  spread  and  enjoyed,  after 
which  speeches  and  the  orchestra  filled  every  minute  until 
1 1  p.  m.,  at  which  time  the  visitors  departed  for  Niagara. 
The  entertainment  throughout  the  day  was  simply  royal  and 
long  to  be  remembered. 

In  the  party  were:  T.  C.  Penington,  Chicago,  secretary  ; 
C.  F.  Holmes,  Kansas  City ;  Geo.  B.  Hippee,  Des  Moines, 
members  of  the  executive  committee  A.  S.  R.  A.  Also  A. 
S.  Littlefield,  Louis  Myers,  D.  B.  Dean  and  H.  H.  Windsor 
of  Chicago,  and  Chas.  Castle,  New  York.  Among  the 
Detroit  gentlemen  were  Strathearn  Hendrie,  A.  B.  Dupont, 
J.  Grant,  Judge  Riley,  C.  N.  Goodwin,  and  Michael  Car- 
michael  of  the  Detroit  Journal. 

GASOLINE  MOTOR  OBJECTIONABLE. 

The  operation  of  a  gasoline  motor  car  on  the  tracks  of 
the  Hriglitwood  Railway  Company,  Washington,  on  14th 
and  Kenyon  streets,  has  become  very  obnoxious  to  the  peo- 
ple in  that  locality.  There  is  no  legal  provision  to  prevent 
the  running  of  the  car  by  the  company.  At  the  request  of 
the  citizens  the  commissioners  calleil  the  attention  of  the 
street  railway  officials  to  the  nuisance  and  requested  them  to 
take  the  car  off  the  road. 


.\  freight  liiH-  will  be  established  between  Columluis  ( (). ) 
and  Westville  by  the  Columbus  Central  .Street  I<;iil\viiy. 
The  company  is  building  a  freight  car  for  this  service. 
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This  departmentis  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


Setting  generator  brushes  on  large  generators  is  not  by 
any  means  as  easy  a  job  in  practice  as  it  would  seem  to  be  m 
theory.  It  is  well  understood  by  those  engaged  in  erecting 
generators  for  the  large  manufacturing  companies,  but  a  few 
words  here  for  the  benefit  of  those  having  had  little  exper- 
ience with  setting  brushes  on  large  machines,  will  not  be 
out  of  place.  Theoretically  the  way  to  set  the  brushes  on 
such  machines  is  to  place  all  brushes  exactly  the  same  dis- 
tance apart,  start  up  the  machine  and  then  rock  the  entire 
circle  of  brushes  until  they  are  all  sparkless.  This  is  beau- 
tifully simple  but  unfortunately  the  method  outlined  would 
give  but  poor  results  on  the  average  large  direct  connected 
generator.  In  practice  it  is  necessary  to  adjust  each  set  of 
brushes  independently  at  the  point  which  gives  the  best 
results.  Slight  variations  in  the  strength  of  the  different 
poles  of  the  field  magnets  or  wear  in  the  bearings  so  as  to 
bring  the  armature  out  of  center  all  have  their  influence  on 
the  neutral  and  sparkless  position  of  the  brushes,  and  the 
neutral  position  of  each  individual  set  should  be  determined 
and  the  brushes  should  be  set  at  that  point  without  reference 

to  the  others. 

#  * 

* 

It  is  nothing  uncommon  to  go  into  an  electric  railway 
power  station  of  small  or  moderate  size  and  see  on  a  table 
near  the  switchboard  a  blank  on  which  the  switchboard 
attendant  is  expected  to  note  once  every  hour,  half  hour,  or 
fifteen  minutes,  as  the  case  may  be,  the  amperage  and  voltage. 
These  figures  are  averaged  at  the  end  of  the  day  and  the 
result  is  put  down  as  the  average  station  load  for  the  day. 
From  this  average,  perhaps,  the  station  efficiency  for  the 
day  is  calculated,  and  perhaps,  too,  when  said  efficiency  is  so 
calculated  the  manager  or  engineer  wonders  why  his  boilersi 
generators  and  engines  do  not  make  a  better  showing.  Or 
perhaps  on  the  other  hand  the  showing  is  a  remarkably 
good  one — better  even  than  was  ever  heard  of  before  for 
that  type  of  machinery.  On  the  other  side  of  the  switch- 
board he  may  wonder  how  it  is  that  the  cars  pull  so  hard  on 
one  day  and  so  easy  on  another,  when  the  condition  of  tem- 
perature, track  and  traffic  are  practically  the  same.  It  seems 
as  if  a  few  minutes  study  of  the  ammeter  and  the  way  the 
station  attendants  usually  take  readings  would  convince  any 
thinking  man  that  the  chance  of  getting  correct  average 
readings  by  looking  at  the  ammeter  but  once  in  fifteen, 
thirty  or  sixty  minutes  would  be  about  equal  to  a  chance  in 
a  lottery  where  forty  or  fifty  tickets  were  out.  The  attend- 
ant may  happen  to  look  at  the  ammeter  at  a  time  when  its 
pointer  is  somewhere  near  the  average  current  flowing  for 
the  period  the  reading  is  supposed  to  cover,  but  the  chances 
decidedly  against  it  in  a  small  station  with  the  usual 
violent  fluctuations  in  output.  To  take  a  concrete  example, 
on  a  road  where  the  actual  average  is  200  amperes  the 
ammeter  will  be  found  on  the  move  the  greater  part  of  the 
time  between  50  and  500  amperes.    The  chance  that  any  one 


reading  will  be  an  average  in  this  case  is  about  1  in  90  if  the 
ammeter  is  calibrated  to  read  to  5  amperes.  It  may  be  said 
in  defense  of  the  common  practice  we  are  discussing  that 
there  is  a  chance  for  a  low  reading  at  one  time  to  be  cor- 
rected by  a  high  reading  the  next  time  and  that  the  average 
will  come  correct  at  the  end  of  the  day.  But  it  will  be 
evident  on  a  little  thought  that  with  such  chances  for  error 
in  each  individual  reading  and  so  few  readings  in  the  course 
of  the  day  there  is  a  very  slim  chance  for  the  day  average 
coming  right.  It  is  not  necessary  to  rely  entirely  on  theory 
to  arrive  at  thes  conclusions,  for  a  little  testing,  by  taking  ten 
second  readings  for  a  few  hours  will  prove  their  correctness. 
Not  a  few  electric  railway  men  have  reasoned  this  matter 
out  for  themselves  and  put  little  reliance  in  infrequent 
switchboard  readings,  but  there  are  still  so  many  that  do 
place  reliance  in  them  that  there  is  room  for  much  more 
reform.  The  recording  wattmeter  is,  of  course,  one  way 
out  of  the  difficulty  and  a  very  good  way  it  is  too.  It  is  out 
of  the  question  in  any  station,  be  it  large  or  small,  to  hire 
two  inen  to  take  10  second  readings  from  one  end  of  the 
day  to  the  other  and  it  would  take  several  clerks  full  time  to 
average  said  readings  after  they  were  taken,  but  if  a  road 
does  not  feel  as  if  it  could  afford  a  recording  wattmeter 
it  would  be  at  least  an  improvement  to  take  several  read- 
ings at  each  time  set  for  taking  readings,  and  make  the 
intervals  as  short  as  practicable.  For  example  it  would 
be  well  to  have  15  minute  readings  and  at  each  reading, 
instead  of  taking  a  single  reading  take  four  or  five  at 
10  or  15  second  intervals.  These  could  then  be  averaged 
bv  the  attendant  immediately  or  at  the  end  of  the  day, 
and  it  is  needless  to  say  the  day  average  would  be  much 
nearer  what  it  should  be  than  with  single  readings  every 
half  hour. 

*     o,      * 
# 

The  report  of  the  Liverpool  Overhead  Railway  for  the 
half-year  ending  December  31,  1896,  shows  an  excellent 
record  for  the  power  house.  The  average  power  was  4.29 
board  of  trade  units  or  5.75  electrical  horse-power-hours  per 
train  mile,  a  train  consisting  of  three  cars.  The  cost  of 
operation  chargeable  to  the  power  house  was  7.29  cents  per 
train  mile  or  1.269  cents  per  horse-power-hour,  of  which 
.iSi  cent  was  for  fuel.  When  these  figures  are  compared 
with  the  reports  of  power  house  performance  published  in 
the  Review  from  time  to  time,  it  is  seen  that  the  most 
remarkable  feature  is  the  low  percentage  of  fuel  cost  to 
total  cost  of  power.  The  cost  for  fuel  to  the  Citizens  Trac- 
tion Company  of  Pittsburg  is  .118  cent  per  electrical  horse- 
power-hour, but  the  total  cost  of  power  is  only  .335  cent. 
On  a  Massachusetts  road  reported  page  139  of  the  Review 
for  1896,  the  total  cost  is  given  as  1.201  cents,  about  the 
same  as  on  the  Liverpool  road,  but  the  fuel  cost  is  much 
higher,  being  .382  cent,  or  one-third  the  total  as  for  the 
Pittsburg    road.     The   generating  plant    of    the    Liverpool 
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road     consists    of     four     horizontal     compound-condensing 
engrines  with  six   Lancashire  boilers. 


Heating  Value  of  Low  Grade  Fuels. 


In   a  paper  before   the   Engineer's   Club,   of     St.    Louis 
William  IL  Brvan   gave  some  interesting   data  on   the  heat- 
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iiig  value  of  low  grade  fuels.     The   summary  of  caloniolric 
tests  made  by   him   is   reproduced   from    the  Jijurnal   of   the 


»Vssociation  of  Engineering  Societies.  Mr.  Bryan  is  a  warm 
advocate  of  expressing  boiler  "  efficiencies  "  as  the  ratio  of 
the  heat  taken  up  by  the  water  to  the  total  heat  in  the  coal, 
and  believes  that  the  concordant  results  obtained  with  coal 
calorimeters  show  them  to  be  reliable  instruments  for  determ- 
ining the  total  heat  in  the  coal. 

*  • 

* 

The  Fischer  System  of  Filtration. 


The  problem  of  filtration  is  an  important  one  in  many 
parts  of  this  country  where  the  water  supply  is  drawn  from 
rivers  that  are  very  turbid  for  several  months  in  the  year, 
and  in  large  cities  its  importance  is  increased  because,  as  a 
rule,  the  river  is  further  fouled  by  sewage.  In  a  recent 
report  to  the  state  department,  Frank  H.  Mason,  consul  gen- 
eral at  Frankfort,  describes  the  system  in  use  at  Worms  and 
numerous  other  places  in  Germany.  It  is  the  invention  of 
Director   Fischer,    who   has   been   for  many  years  past  the 


THE   FISCHER   FILTER. 

water  works  engineer  of  the  city  of  Worms,  where  the 
water  supply  is  drawn  from  the  Rhine  and  must  be  filtered 
before  use. 

The  fundamental  iilea  on  which  this  system  is  based  is  the 
fact  that  clean,  sharp  sand,  when  mixed  with  a  proper  pro- 
portion of  pulverized  glass,  forms  a  porous  mass  which,  by 
baking  at  a  high  temperature,  may  be  hardened  in  any 
desired  form.  In  the  Fischer  filters  this  mixture  of  sand 
and  glass  is  molded  into  hollow  plates  or  plaques  about  40  in. 
square  and  8  in.  thick  ;  the  sides  are  3  inches  thick,  leaving 
a  2-in.  hollow  space  in  the  center  of  each  plate. 

These  plates  are  set  upright  and  ranged  in  tanks  built  of 
masonry  laid  in  hydraulic  cement.  Usually  two  tiers  of 
plates  are  set,  one  above  the  other,  in  order  to  save  space. 
The  accompanying  drawing  shows  a  front  and  a  sectional 
view  of  two  pairs  of  plates  thus  mounted.  The  tanks  are 
filled  with  unfiltered  water  to  a  depth  of  3  or  4  feet  above 
the  placques,  and  under  this  head  the  water  is  forced  through 
the  porous  walls  into  the  interior  of  the  plaques  and  is 
drawn  off  through  the  pipes  as  shown.  The  discharge 
pipes  are  rigged  with  cocks,  so  that  each  plate  and  group  of 
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plates  may  be  isolated  or  thrown  out  of  action  without  inter- 
fering with  the  others. 

It  is  founil  that  in  passing  through  the  3-in.  walls  of  vit- 
rified sand,  water  is  as  perfectly  filtered  as  by  traversing 
3  ft.  of  loose  sand  or  gravel  in  the  ordinary  sand  filter. 
The  arrangement  of  the  plates  upright  and  close  together 
increases  about  ten  fold  the  filtering  surface  that  may  be  pro- 
vided on  a  given  area  of  land,  an  important  advantage  where 
land  is  expensive  or  the  filter  must  be  protected  from  cold. 

A  second,  and  perhaps  the  principal,  advantage  of  this 
filter  is  the  ease  with  which  it  may  be  cleaned,  by  simply 
reversing  the  current  of  water.  Clean  water  is  supplied  to 
the  interior,  and  percolates  outward  through  the  porous 
walls,  readily  dislodging  the  dirt  which  has  collected  on  the 
outer  surface.  The  head  of  water  for  cleaning  should  be 
about  6  feet. 

This  system  was  first  tried  at  Worms,  where  a  sand  filter 
had  been  used  since  1889.  It  was  found  500  Fischer  plates, 
occupying  a  ground  area  of  130  square  meters  and  costing 
$9,600,  filtered  as  much  water  as  the  sand  filters,  which 
occupy  1,170  square  meters  area  and  cost  $30,000.  From 
this  it  appears  that  \  square  foot  of  the  Fischer  plate  will 
filter  about  65  gallons  of  water  in  24  hours.  There  is  but 
little  difference  chemically  in  the  water  filtered  by  the  two 
methods,  but  the  percentage  of  bacteria  left  by  the  Fischer 
method  is  somewhat  greater  than  with  the  sand  filter  when 
clean. 

The   firm   of  Bittel   &    Co.,    Worms,  which  is  making  a 

specialty  of  filtering   plants,    has   supplied   the  Fischer  filter 

to  many  works  using  feed  water  strongly  charged  with  iron 

oxides,  where  they  have  proved  verj-  efficacious. 

*  # 

* 

A  power  station  log  is  a  difficult  thing  to  plan  on  short 
notice,  as  some  important  items  will  usually  be  left  out  unless 
one  has  several  models  at  hand  to  refer  to.  For  the  sug- 
gestions it  may  offer  to  those  planning  station  log  books  for 
the  first  time  or  revising  old  ones,  we  reproduce  herewitJi 
on  a  reduced  scale  a  sheet  of  the  log  book  used  at  the  Dor- 
chester station  of  the  West  End  Street  Railway  at  Boston, 
and  furnished  us  by  the  kindness  of  C.  F.  Baker,  master 
mechanic.     A  similar  log  is  used  in  all  the  other  power  sta- 


tions of  this  road.  A  study  of  the  log  itself  reveals  how 
complete  it  is  better  than  any  words.  These  sheets  are 
bound  up  in  a  book,  and  half  the  sheets  are  perforated  so 
that  duplicates  can  be  torn  out  and  sent  to  the  central  office. 
Each  engineer  thus  has  a  record  and  the  master  mechanic 
has  a  duplicate  which  enables  him  to  tell  each  day  what  all 
the  stations  are  doing. 


Editok  Street  Ralwav  Review  : — Are  you  satisfied 
you  arc  correct  in  advising  the  use  of  motors  for  driving 
lioilcr  feed  pumps  r 

It  is  cas)-  to  understand  why  thcv  sliould  prefer  to  use 
motors  in  England  where  they  have  been  accustomed  to  the 
crank  and  flywheel  pump.  But  this  type  of  pump  has  never 
been  popular  here,  although  there  are  plentv  on  the  market, 
for  they  are  too  complicated  and  cmiibersome,  and  their 
superior  economy  is  more  imaginary  than  real. 

In  a  station  where  the  main  engines  are  condensing,  and 
auxiliary  apparatus  is  used  to  heat  the  feed-water  with  the 
exhaust  steam,  the  steam  pump  is  the  most  efficient ;  that  is, 
the  unused  heat  is  returned  to  the  boilers  instead  of  into  the 
overflow.  Where  the  main  engines  are  non-condensing  the 
power  driven  pump  can  be  used  to  better  advantage,  but  the 
power  driven  pump  has  several  disadvantages,  among  them 
the  difficulty  of  the  regulation  of  the  water  used,  and  the  addi- 
tional oiling  and  attention  required.  Also,  after  getting  in 
use  the  direct  connected  units  and  eliminating  belts  from  the 
power  house,  it  does  not  seem  right  to  advocate  their  use 
now  in  the  most  important  dutj'  around  the  plant.  The  cost 
of  modern  slow  speed  motors  geared  to  the  pumps  would  of 
course  run  the  price  up  to  where  they  would  hardly  be  used. 

The  most  trouble  from  pumps  has  been  caused  by  using  a 
miserable,  weak,  unsuitable  pump,  and  running  it  entirely 
too  fast.  About  25  feet  per  minute  seems  about  right  for 
high  pressure.  A  first  class  tandem  compound  single  cylin- 
der pump  of  liberal  size  leaves  nothing  to  be  desired  for 
economy,  and  with  the  great  range  of  capacity,  and  small 
attendance  required,  it  is  much  to  be  preferred  to  any  elec- 
tricallv  driven  pump,  and  can  be  much  better  taken  care  of 
under  the  circumstances  under  which  it  operates. 

Engineer. 


WEST     ENO     STREET     RAILWAY     COMJPA.IW. 
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We  can  scarcely  agree  with  the  statements  made  by 
"  Engineer,"  in  his  communication.  Of  course  it  costs  less 
to  run  steam  pumps  when  the  exhaust  from  them  can  be 
used  for  heating  the  boiler  feed,  but  even  then  the  steam 
pump  leaves  much  to  be  desired.  An  engine  which  uses 
from  60  to  200  pounds  of  water  per  i.  h.  p.  per  hour,  can 
scarcely  be  called  an  economical  one,  and  yet  that  is  the 
"economy"  of  the  small  steam  pumps  and  many  of  the 
large  ones  also.  The  point  in  regard  to  the  disadvantages 
of  belts  is  well  taken,  but  is  not  of  the  first  magnitude,  and 
we  feel  confident  that  when  the  decreased  steam  consump- 
tion is  taken  into  account,  the  high  priced,  modern,  slow 
speed  motor  geared  to  the  pump  will  be  fcjund  the  cheaper. 
It  is  also  doubtful  whether  the  supply  men  will  admit  the 
atljective  "high-priced"  to  be  well  applied.  Further  we  do 
not  think  "Engineer"  will  maintain  that  a  first-class  tandem 
compound  single  cylinder  pump  leaves  nothing  to  be  desireil 
for  economv,  if  he  will  take  a  few  indicator  diagrams  from 
one.  If  the  superior  economy  of  the  crank  and  fly  wheel 
pump  is  more  imaginary  than  real,  then  there  are  thousands 
of  water  works  pumps  running  today  that  ouglit  never  to 
have  been  put  in. 


STREET  RAILWAY  NOTES  FROM  GREAT 
BRITAIN. 


(From  Our  Own  Correspondent.) 
The  work  of  constructing  the   Leeds  Corporation  electri- 
cal tramways  is  being  rapidly  carried  forward. 


The  Newport  town  authorities  are  uiianiiiious  in  favor  of 
adopting  an  electric  tramwav  scheme  for  the  town  of  New- 
P"'-t.  

The  local  tramway  company  at  Cardiff  Is  [jrejiared  to  use 
electricity  on  the  present  horse  lines  if  tile  Corporation  can 
supply  the  necessary  energy  from  the  lighting  station. 


The  Crewe  Town  Council  has  decided  not  to  oppose  tlie 
application  of  the  British  Electric  Traction  Company  to  con- 
struct a  light  railway  or  tramway  in    the  borough  of  Crewe. 


The  Sheffield  Corporation,  after  a  most  exhaustive 
encpiirv  into  the  subject  of  electric  traction,  lias  decided  to 
equip  a  portion  of  the  town  lines  for  electrical  working  on 
the  overhead  system. 

The  Waterloo  &  City  Railway  which  will  be  the  second 
underground  electrical  railway  in  this  country,  will  be  com- 
pleted by  March  of  next  year.  The  line  necessitates  a 
double  tunnel  under  the  Thames. 


The  IJury,  Rochdale  &.  (Jldhani  Tramway  Company  is 
seeking  powers  to  convert  its  present  steam  lines  to  elec- 
trical working  and  the  Rochdale  Town  Council  having  sent 
a  deputation  to  inspect  the  electrical  lines  at  Coventry,  Bris- 
tol and  Walsall,  is  not  likely  to  oppose  the  company. 


The  proposed  electric  tramways  at  Hastings,  a  popular 
seaside  re-sorl  on  the  south  coast,  is  meeting  with  a  good 
ileal  of  op|)osition  but  the  fact  that  the  scheme  is  receiving 
the  support  of  prominent  mendjers  of  the  Town  Council  is 
almost  sutlicient  guarantee  of  the  system  being  eyeulually 
adopted. 


The  Belfast  Street  Tramways  Company  which  has  just 
paid  a  dividend  of  six  per  cent  is  anxious  to  equip  the  whole 
of  its  extensive  horse  lines  for  electrical  working  and  though 
Parliamentary  sanction  would  not  be  difficidt  to  secure,  it  is 
necessary  first  of  all  to  obtain  the  permission  of  the  Belfast 
Corporation.  The  corporation,  however,  has  declined  to 
sanction  the  use  of  electricity  except  upon  terms  that  are 
absolutely  prohibitory,  consequently  the  question  of  electric 
traction  as  far  as  Belfast  is  concerned  is  shelved  for  some- 
time to  come. 

The  Bristol  Tramways  Company  is  extending  electrical 
working  onto  further  sections  of  its  lines  and  recently  an 
extension  to  Eastville,  a  point  some  distance  outside  the 
town,  was  opened  to  the  public.  Electrical  working  on  the 
Bristol  lines  has  proved  to  be  an  overwhelming  success ; 
the  plant  at  the  power  house  is  being  quadrupled,  the  much 
debated  American  engine  forming  the  chief  part  of  it,  and 
the  fact  that  the  total  working  costs  do  not  exceed  554  pence 
per-car  mile  will  have  a  very  material  influence  on  the  spread 
of  electric  traction.  Extensions  are  also  the  order  of  the 
day  at  Coventry',  where  the  recently  declared  dividend  of  S 
per  cent  by  the  Electric  Tramway  Company  has  done  much 
to  convince  people  that  electrical  working  can  be  made  prof- 
itable, where  steam  and  horses  have  proved  to  be  unmiti- 
gated failures.  A  small  accumulator  line  is  proposed  for  the 
district  of  Waterloo  which  is  a  suburb  of  Liverpool. 


RAILWAYS  HAVE  RIGHTS. 


Justice  Dickey  of  the  supreme  court  of  New  York 
granted  an  injunction  restraining  the  commissioners  of  the 
Shore  road  from  interfering  with  the  construction  of  the 
Coney  Island,  Fort  Hamilton  &  Brooklyn  Railroad.  The 
company  had  obtained  permission  from  the  old  town  of 
Utrecht  and  also  consents  from  abutting  property  owners 
and  had  begun  work.  In  the  meantime  certain  land  through 
which  the  road  was  to  run  was  made  a  park  by  legislative 
act,  and  on  this  ground  the  shore  road  commissioners  stopped 
the  work  of  construction. 

The  court  held,  however,  that  the  company  had  acquired 
property  rights  which  could  only  be  extinguished  by  pur- 
chase or  condemnation  proceedings  and  not  by  legislative 
act.  It  was  also  held  that,  under  the  present  law  governing 
railway  construction,  the  failure  of  a  company  to  build  the 
road  within  the  time  agreed  upon  does  not  forfeit  the  fran- 
chise, but  the  city  may  sue  for  such  forfeiture. 

WAGES  REDUCED  AT  LOS  ANGELES. 


The  wages  of  train  crews  which  have  been  in  force  sev- 
eral years  have  now  been  cut.  Gripman  are  reduced  from 
$2.50  to  $2.25;  conductors,  from  $2.25  to  $2.  This  is  for 
day  runs  of  10  and  i3  hours.  The  night  crews  average  S 
hours  and  were  receiving  $2  for  gripman  and  $1.75  for  con- 
ductors. Night  men  now  receive  20  cents  an  hour,  $1.60 
per  night. 

There  has  recently  been  raised  in  Allegheny,  I'a.,  a  cpies- 
tion  as  to  the  power  of  thi'  directors  of  a  railway  to  change 
the  route  ;is  (Kliiu-d  in  llic  cliiirlcr  nf  llu-  .ouipMiiy  willioul 
the  consent  of  llie  stockholders.  'I'lic  suit  was  broiighl  to 
compel  one  of  the  stockholders  to  pay  for  stock  subscribed, 
his  defense  being  as  outlined. 
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MAIL  SERVICE  ON  STREET  RAILWAYS. 


The  carrying  of  the  mails  is  not  a  source  of  great  financial 
gain  to  street  railways  and  the  efforts  which  street  railway 
managers  have  made  to  extend  this  service  are  due  to  n 
desire  to  accommodate  the  people  in  the  district  served  by 
their  lines. 

The  mail  service  on  street  cars  is  of  two  kinds ;  the  street 
railway  post-office,  and  the  closed  pouch  service.  The  former 
is  a  branch  of  the  railway  mail  service  and  while  yet  largely 
in  the  experimental  stage  has  made  extensive  progress  in 
the  last  year.  It  suffers  like  so  many  other  departments  of 
the'  government  service  from  too  small  an  appropriation. 
The  railwaj-s  have  appreciated  the  embarassment  of  tlie 
postal  authorities  and  have  met  the  latter  half-way,  with  the 
result  that  street  railway  post-office  system  is  rapidly  extend- 
ing. 

This  branch  is  of  course  of  most  importance  in  large  cities, 
and  will  be  first  developed  there.  As  fast  as  funds  permit 
post-office  cars  are  put  in  service,  replacing,  as  the  case  is  in 
Baltimore,  the  closed  pouch  service. 

Under  date  of  October  26,  1896,  the  general  superinten- 
dent of  the  railway  mail  service  in  his  report  to  the  second 
assistant  postmaster-general  for  the  fiscal  year  ending  June 
30,  1S96,  says : 

"  In  my  last  annual  report  in  referring  to  the  railway 
post  office  service  on  electric  and  cable  car  lines,  I  predicted 
that  it  would  be  a  success  —  a  valuable  and  important 
adjunct  of  the  general  mail  service  and  capable  of  great 
developments. 

"  The  past  year's  experience  demonstrated  that  this  view 
was  not  a  mistaken  one.  The  larger  experiments  made 
during  that  period  have  convinced  this  office  that  the  best 
service  possible  must  be  a  combination  of  what  has  long 
been  known  as  the  railway  post-office  service  and  the  electric 
and  cable  railway  postoffice  service,  for  by  a  combination  of 
the  two  working  in  perfect  harmony  and  under  one  direc- 
tion it  is  possible  to  forward  the  mails  deposited  in  the  gen- 
eral office  and  branch  offices  of  one  cit}-  to  the  general  offices 
and  branch  offices  in  another  city  much  more  expeditiously 
than  is  possible  in  any  other  way. 

"  In  Boston,  Brooklyn,  St.  Louis  and  Philadelphia,  where 
a  beginning  was  made  with  this  service  previous  to  June  30, 
1S95,  it  has  been  developed  and  improved  by  the  establish- 
ment of  new  routes,  the  adoption  of  new  schedules  and  the 
closer  joining  of  the  delivery  and  collection  service  there- 
within  the  contiguous  territory. 

"  This  service  has  been  newly  established  in  Washington, 
D.  C,  Cincinnati,  Chicago,  San  Francisco  and  Rochester, 
N.  Y.,  during  the  past  year. 

"The  development  of  this  class  of  service  could  have  pro- 
ceeded much  faster  but  for  lack  of  sufficient  appropriation 
for  car  mileage  and  clerk  hire.  In  the  former  item  the  esti- 
mates were  reduced  25  per  cent  below  what  the  department 
considered  it  prudent  to  provide. 

"A  new  feature  of  this  service,  which  is  destined  to 
become  of  great  importance  wherever  possible  to  adopt  it, 
is  the  location  of  special  street  letter  boxes  at  important 
street  intersections,  several  squares  apart,  painted  white,  to 
correspond  with  the  color  adopted  for  street  railway  postal- 
cars,  from  which  collections  are  made  by  the  clerks  on 
each  trip.  It  St.  Louis  the  number  of  such  boxes  visited 
during  the  day  amounts  to  2SS,  and  in  Rochester,  N.  Y., 
to  120." 


The  statistics  for  this  service  for  the  fiscal  year,  ending 
June  30,  1896,  are  shown  in  the  following  table: 

Number  of  routes 21 

Miles  of  routes 198.58 

Number  of  cars 45 

Number  of  roimd  trips  with  clerks  per  day.  195!^ 
Average  numberof  miles  run  daily  with  crews,  279.45 

Annual  miles  with  clerks 907,863 

Estimated  pieces  of  mail  liandled  dailv 505,481 

Average  number  of  closed  pouches  handled 

daily 39S 

Number  of  crews 60 

Number  of  clerks  appointed   to  lines 75 

For  the  previous  \  ear  the  statistics  showed  12  cars  and 
17  clerks;  tile  annual  mileage  for  the  time  in  operation  was 
76,356  and   the  pieces  of  mail    handled   dailv  but   78,932. 

The  routes  at  present  in  ci])cration  on  cable  or  electric 
railwavs  are  triven  lielow  : 


1893. 

Feb.    : 

1895. 


July  5 
Sept.  27 
Oct.    24 

Nov.  11 


Mar.  13 
May  16 
Sept.  U 


St.  Louis  and  Florissant,  Mo.,  R.P.O 

Boston  anil  Brighton,  Mass.,  H.  P.  O 

Boston  anil  Nortti  Cambriilee,  Mass.,  R.P.O 

Boston  ami  Dorchester,  Mass..  K.  P.  0 

Dorchester  and  Bacli  Bay,  Mass.,  R.P.O 

Boston  .ami  Roxbury,  Mass.,  R.P.O , 

Boston  and  Somerville,  Mass.,  R.  P.  O , 

Hand  P,  Philadelphia,  Pa.,  R.P.O 

Boston,  Ma.ss.,  Circuit  R.  P.  O 

"VTillianisburg  and  Northampton,  Mass.,  K.  P.  O 

Third  avenue.  New  York.  R.P.O 

Philadeljihia  and  Manayunk,  Pa.,  R.  P.  O 

Chicago,  111.,  Milwaukee  avenne  R.  P.  O 

Chicago,  111.,  North  Clark  street  R.  P.  O 

Chicago,  111 .,  Madison  street  R.P.O 

Cbica:;o,  111..  Cottage  Grove  avenue  R.  P.  O 

Cincinnati,  Ohio,  Walnut  Hills  and  Brigliton,  R.  P.  O 

Brooklyn  and  Long  Island  Citv,  N.  T.,  R.  P.  O 

Washington,  D.  C,  Pennsylvania  avenue  R.  P.  O  ... . 

Brooklyn,  N.  Y.,  Circuit  R.P.O 

St.  Louis,  Mo.,  Grand  avenue  circuit  R.  P.  0 

San  Francisco,  Cal.,  Mission  street  R.  P.  O 

San  Francisco,  Cal.,  Market  street  R.  P.  O 

San  Francisco,  Cal.,  Sacramento  street  R.P.O 

Rochester,  N.  Y.,  east  and  west  aide  R.  P.  O 


8.C3 
12.15 
7.98 
3.79 
3.78 
4.97 
7.73 
7.62 
5.19- 


12.04 
13.66 
4.93 
3.77 
4.91 
15.31 


63.65 
56.87 
54.59 
53.87 

161.41 
42.06 
69.20 

710.52 

134. 23 
70.13 
66.77 
96.29 

149. 77 
39.20 
51.39 

101.48 

365. 42 
127.61 
00.67 
65.82 
57.67 
134.44 


SUMMARY. 

Miles. 

Total  length 181.16 

Total  daily  average 2,954.83 


Arrangements  have  been  completed  which  will  result  in 
the  postal-car  service  being  extended  to  Baltimore,  where 
the  mail  is  at  present  carried  on  the  street  cars  in  closed 
pouches.  Two  routes  with  railway  postal-cars  are  con- 
templated. 

Of  the  various  cities  where  postal-cars  have  been  intro- 
duced, Boston  has  the  best  arrangement  of  street  railways ; 
the  long  loop  through  the  suburbs  requiring  two  and  one- 
half  hours  for  the  trip,  gives  more  time  for  distribution  and 
fewer  men  are  required  in  the  car. 

In  Chicago  there  are  street  railway  post-offices  on  four 
lines  ;  the  routes  are  all  short,  requiring  but  40  minutes  for 
the  longest,  and  hence,  rapid  work  is  recjuired  of  the  men. 
The  schedules  are  so  arranged  that  the  cars  connect  with  each 
other  when  on  the  down  town  loops,  and  all  mail  deposited 
in  the  cars  by  carriers  or  by  ihdividuals,  that  is  intended 
for  the  territorj'  of  a  sub-station  is  transferred  to  another 
line,  and  thus  reaches  its  destination  much  quicker  than 
formerly,  when  all  the  distributing  was  done  in  the  general 
office.  Also,  so  far  as  the  completeness  of  the  addresses 
permits,  the  mail  is  sorted  for  the  carriers  and  a  further 
saving  of  time  effected.  This  service  has  resulted  in  a  sav- 
in<j  of  from  2  to  8  hours  in  the  transmission  of  letters  from 


^:ti£ctll\mWay'j^eyi^ 


16.^ 


one  division  of  the  city  to  another.  On  two  of  the  routes, 
four  postal  clerks  are  required  for  each  car,  when  on  the 
down  town  portion  of  the  line.  It  is  found  that  the  better 
service  afforded  is  greatly  appreciated  by  merchants  in  the 
outlying  districts  who  are  now  able  to  order  goods  from 
down  town  by  mail  and  have  thcin  delivered  the  same  day, 
often  after  a  few  hour.s  only. 

Within  the  last  month  special  boxes  have  been  placed  at 
intervals  of  four  blocks  on  the  Cottage  Grove  avenue  route, 
into  which  carries  dump  the  collections  from  the  contiguous 
territory,  and  collections  are  made  by  the  railway  post-office 
crews  each  trip.  On  this  route  the  mail  trains  are  specials, 
and  as  there  is  about  four  minutes  headway  between  the 
preceding  and  the  following  regular  trains,  ample  time  is 
afforded  for  making  the  collections  from  boxes.  A  few  of 
the  special  boxes  have  also  been  placed  on  the  other  routes. 

So  soon  as  some  arrangement  is  made,  which  will  obviate 
the  blockades  which  at  present  occur  so  frequently  on  the 
South  Clark  street  and  Wentworth  avenue  lines  by  reason 
of  the  steam  road  crossings  on  i6th  street,  postal  cars  will 
also  be  placed  upon  those  lines. 

The  closed  pouch  service  was  adopted  about  1S90,  that  is, 
but  little  later  than  electric  traction  on  street  railways,  and 
has  grown  very  rapidly.  This  branch  of  the  mail  service 
pays  the  street  railways  better  than  the  other,  because,  while 
the  receipts  are  small,  everything  received  is  clear  profit. 
No  special  cars  and  no  extra  men  are  required   to  handle  it. 

The  following  data  in  regard  to  this  service  are  taken 
from  the  last  report  of  the  general  superintendent  of  railway 
mail  service.  The  figures  are  for  those  roads  and  parts  of 
roads  over  which  no  railway  post-offices  run,  in  operation 
during  the  fiscal  year  1895-96  : 

CLOSED    POUCH    SER\'ICE. 

Number  of  companies 91 

Number  of  routes 126 

Mileage  of  routes 726.S4 

Annual  mileage 1 ,986,838 

Pouches  handled  per  day '1929 

This  service  is,  of  course,  small  when  compared  with  the 
total  mileage  on  steam  roads,  but  it  is  one  that  will  become 
more  important  with  the  extension  of  suburban  and  the 
building  of  new  interurban  lines. 


AMERICAN  GOODS  IN  SPAIN. 

The  success  which  American  manufacturers  of  street  rail- 
way supplies  have  had  in  finding  a  market  in  England, 
France  and  Germany  has  led  many  firms  to  prosecute  inqui- 
ries in  .Spain,  with  a  view  of  developing  that  field  also.  At 
present  there  are  street  railways  in  l)ut  six  .Spanish  cities, 
Madrid,  Barcelona,  .Seville,  .Santander,  Bilbas  and  Malaga, 
and  under  ordinary  circumstsnces  the  field  could  be  consid- 
ereil  a  very  promising  one. 

Hut  there  are  many  obstacles  to  American  imports,  and  in 
a  report  to  the  state  department,  Charles  L.  Adams,  United 
Stales  consul  at  Cadiz,  discusses  them  as  follows  : 

Kirst.  There  is  a  high  an<l  discriminating  tariff  imposed 
on  American  goods,  to  which  must  be  a<lded  the  octroi  taxes 
levied  by  cities  and  towns;  freight-rates  are  excessive  in 
Spain;  all  the  carrying  trade  is  by  way  of   Liverpool. 

.Second.  England,  France  and  (jermany  have  reciprocal 
trade  conventions  with  Spain,  placing  the  United  States  at  a 
serious  disadvantage  except  with  respect  to  the  Cuban  trade. 


Third.  The  only  direct  importations  into  Spain  from  this 
country  consist  of  cotton,  petroleum  and  lumber,  all  other 
importations  coming  through  the  hands  of  French  or  Eng- 
lish merchants. 

Fourth.  The  present  feeling  in  Spain  is  far  from  friendly 
to  American  business  interests,  because  of  the  active  sym- 
pathy for  the  Cuban  insurgents  which  is  manifested  in  the 
United  States. 


A  BAD  CORNER  IN  BUFFALO. 


The  Buffalo  Railway  Company  is  endeavoring  to  make  a 
change  in  its  track  layout  at  a  particularly  bad  crossing. 
The  cut  shows  the  present  and  the  proposed  layout.  The 
single  track  line  on  Elmwood  avenue  crosses  the  double 
track  line  on  Allen  street,  and  it  is  necessary  for  cars  going 
north  on  Elmwood  avenue  to  wait  on  the  south  side  of  the 
crossing  until  the  south  bound  car  can  turn  into  Allen  street. 
Tedious  delays  are  caused  on  both  lines  and   the  situation  is 
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aggravated  by  the  jog  in  Elmwood  avenue  at  this  point 
making  a  system  of  signals  necessary.  The  company  has 
purchased  a  lot  35  by  75  feet  on  the  northeast  corner  and 
proposes  to  widen  Elmwood  avenue  for  a  distance  of  75 
feet  and  put  in  the  track  shown  by  dotted  lines.  This 
arrangement  would  make  the  angle  of  crossing  better,  do 
away  with  many  of  the  vexatious  delays  experienced  at 
present,  and  altogether  greatly  improve  the  service  to  the 
public  on  both  lines.  Some  objection  is  made  to  this  change 
by  property  owners  in  the  vicinity,  who  would  prefer  that 
the  street  be  widened  for  the  entire  block  at  the  expense  of 
the  street  railway  company. 

The  elevated  structure  for  the  Union  Loop,  Chicago,  has 
been  completed  and  everything  is  in  readiness  for  the  elec- 
trical eciurpment.  The  Metropolitan  Elevated  has  \el  to  be 
connected  to  the  Loop,  but  the  Iron  work  for  this  has  been 
received  and  will  soon  In-  in  phuc.  Provision  is  made  for 
the  expansion  and  contrnclion  of  llie  iron  work  liy  slip 
joints.  These  arc  at  every  third  span.  \ii  ri\ils  ai'c  used 
in  these  joints,  but  the  girders  jusi  slip  iiil(j  and  aix-  held  in 
place  by  shoes.  It  is  expected  Ihal  trains  will  he  running 
on  the  loop  by  May  i. 
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SOME  RECENT  DEVELOPMENTS  IN 
COPPER  MANUFACTURE. 


HY    IIAKOI.D    1'.    HKOWN. 


In  these  days  of  keen  business  competition,  makers  of 
electrical  apparatus  and  machinery  are  quick  to  seize  upon 
each  advance  in  the  arts  which  will  reduce  the  cost  of 
material  or  increase  the  daily  output  of  their  shops.  And 
the  alert  engineers  in  our  large  electric  power  houses  are 
always  ready  to  adopt  improvements  which  will  effect  a 
saving  of  power.  Both  of  these  classes  will,  therefore,  be 
glad  to  learn  of  a  discovery  in  metal  handling  which  will 
reduce  cost  and  save  time  and  power.  It  has  been  consid- 
ered impossible  to  obtain  solid  castings  of  copper  without 
mixing  with  it  some  other  metal. 

And  it  is  well  known  that  even  one-half  of  one  per  cent 
of  alloy  is  enough  to  reduce  the  electrical  conductivity  of  the 
casting  to  one  quarter  that  of  pure  copper.  Many  processes 
of  mixing  or  tempering  this  metal  have  been  invented  but 
their  product  has  not  up  to  this  time  been  able  to  show  the 
physical  properties  of  roUell  or  drop-forged  copper. 

.Some  months  ago  in  a  new  type  of  rail  bond  I  used  strips 
of  rolled  copper  with  cast  copper  terminals.  These  cast- 
inu-s  were  made  for  me  by  a  firm  which  claimed  extraordinary 
things  for  their  product.  I,  therefore,  expected  very  little 
from  the  metal,  and  in  making  tests  was  greatly  surprised 
to  find  that  a  piece  of  this  metal  with  but  3^  of  a  square 
inch  section,  could  transmit  1,500  amperes  for  twenty  min- 
utes without  excessive  heating.  A  calculation  based  on  this 
performance  indicated  a  conductivity  of  at  least  90  per  cent 
that  of  the  best  rolled  copper.  As  I  had  never  before  found 
cast  copper  with  more  than  40  per  cent  conductivity,  I 
decided  to  make  a  thorough  and  complete  series  of  tests  so 
as  to  ascertain  the  facts  concerning  this  metal  which  is  called 
MB  copper.  A  chemical  test,  suggested  by  Mr.  Edison 
showed  that  these  castings  had  less  impurity  than  was  con- 
tained in  some  sheet  or  rolled  metal  sold  as  pure  electric 
copper.  To  exactly  determine  the  relative  conductivity,  I 
ordered  a  pattern  made  from  which  I  obtained  castings  of 
the  best  commercial  copper  and  of  the  MB  metal. 

These  castings  were  carefully  finished  so  as  to  present  for 
testing  a  cylinder  25  in.  long  and  o.S  in.  in  diameter; 
a  terminal  was  left  at   each   end,  about   2 1^  x  2  j^  x  i  in. 

As  a  basis  for  comparison  I  had  an  exactly  similar  bar 
turned  up  from  the  best  rolled  Lake  Superior  copper.  The 
completed  bars  were  magnificent  pieces  of  metal,  without 
an  apparent  flaw.  The  difference  in  shrinkage  of  the  two 
castings  and  a  slight  variation  in  the  size  of  the  terminals 
made  it  impossible  to  exactly  obtain  the  comparative  weight. 
The  terminals  of  the  rolled  bar  measured  2  x  2  y"!,  x  i  in., 
and  its  weight  was  7  pounds,  6  ounces. 

The  commercial  cast  bar  was  a  popular  process  "  tem- 
pered "  copper  with  terminals  2  ^  x  2  ij  x  i  in.  ;  its 
weight  was  6  pounds,  9  ounces. 

The  MB  bar's  terminals  measured  2x2^x1  in.,  and 
its  weight  was  7  pounds,  i  ounce.  Each  of  the  cast  bars 
gave  a  clear  musical  tone  when  suspended  and  struck  ;  the 
MB  bar,  though  the  heavier,  gave  the  higher  tone.  Of 
course  the  rolled  bar  was  without  resonance.  The  com- 
mercial cast  bar  had  accidentally  been  turned  0.002  of  an 
inch  too  small  but  the  other  two  measured  exactly  o.S  of  an 
inch,  thus  having  a  section  of  practically  one-half  a  square 
inch. 


1  decided  to  test  the  electrical  drop  in  two  feel  of  each  bar 
and  its  temperature  at  from  100  to  1,500  amperes,  the  latter 
being  three  times  the  proper  current  for  that  section  of 
copper.  In  order  to  prevent  any  rise  of  temperature  from 
the  contacts  at  terminals,  each  terminal  was  amalgamated  by 
the  Edison  process  and  coated  with  the  Edison  flexible 
solder ;  there  was,  therefore,  no  appreciable  drop  at  these 
contacts.  In  amalgamating  the  commercial  copper  bar  by  the 
Edison  process,  fuines  were  given  off  with  an  odor  of  zinc, 
and  a  black  precipitate  was  formed.  This  was  washed  off 
and  the  process  repeated  several  times  until  the  surface 
remained  bright.  Both  of  the  other  bars  yielded  instantly 
to  the  process  without  fumes  or  precipitate. 

Mr.  Edison  states  that  this  is  a  keen  test  of  the  purity  of 
copper  and  so  it  proved,  for  analyses  subsequently  made  for 


me  by  Ledoux  &  Co.  showed  the  commercial  casting  to 
have  99.15  per  cent  of  copper;  the  rolled  bar  99.S3  per  cent 
and  the  MB  99.85  per  cent. 

In  spite  of  the  different  characteristics  of  these  bars,  the 
variation  in  composition  is  less  than  seven-tenths  of  one  per 
cent. 

From  tests  of  similar  samples,  the  tensile  strength  of  the 
commercial  cast  copper  was  19,000  pounds  to  the  square 
inch  while  the  MB  was  30,000  pounds,  which  is  practically 
the  same  as  rolled  copper. 

The  cables  used  for  connection  were  500,000  c.  m.  with 
triple  braided  insulation.  When  heavy  currents  were  used 
the  bare  ends  of  the  cables  near  the  bar  connections  were 
cooled  with  wet  waste. 

The  observed  temperature  of  the  bars  was,  therefore,  not 
due  to  any  outside  cause.  The  instruments  used  were  all 
made  by  Weston  and  comprised  a  shunt  ammeter  reatling 
to  1,500  amperes  ;  a  millivoltnieter  reading  0.0002  per  degree 
up  to  0.01   volt,   another  reading    0.002    per    degree   up    to 
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o.i  volt  and  a  third  reading  o.oi  per  degree  up  to  1.5  \o\is. 
In  each  case  the  same  voltmeter  terminals  were  used; 
these  were  clamped  upon  amalgamated  spots  on  the  bars 
just  24  inches  apart. 

A  special  dynamo  driven  by  Edison  motors  was  used ;  its 
field  was  excited  from  the  Edison  mains ;  by  using  a  rheo- 
stat and  a  bank  of  lamps,  the  amount  of  current  generated 
could  be  accurately  adjusted. 

The  first  readings  were  taken  at  100  amperes  after  about 
one  minute's  run;  the  current  was  then  increased  100 
amperes  and  a  second  reading  taken,  and  so  on  until  1,500 
amperes  was  reached.  This  amount  of  current  was  con- 
tinued for  ten  minutes  and  increase  of  the  temperature  and 
drop  noted.  The  bars  were  then  disconnected  and  laid  upon 
a  wooden  floor  and  their  rates  of  cooling  noted.  Since  the 
copper  resistance  tables  are  either  calculated  for  a  constant 
temperature  or  were  compiled  years  ago  from  data  based  on 
impure  copper,  I  decided  to  use  as  a  base  of  comparison,  the 
drop  of  the  rolled  copper  bar  at  each  100  amperes.  Since 
the  performance  of  the  MB  copper  came  so  close  to  this 
standard,  I  repeated  the  tests  on  each  and  found  the  readings 
accurately  recorded. 

The  tabulated  results  are  as  follows  : 


Rolled  Copper. 

MB  Copper 

Com 

Tiercial  '*  Tempered  " 

CaBt  Copper. 

Amp's. 

Deg.F 

Mil.V. 

Deg.  Fah. 

Mil.  V 

Prct. 

Deg.  Fah.       Mif.Y.        Prct. 

100 

72 

.003 

72 

.0032 

94 

72 

.010             30 

200 

74 

.0065 

72 

.007 

93 

74 

.023              30 

300 

76 

.0105 

72 

.011 

9S 

7« 

.037              28 

400 

7« 

.0134 

72 

.014 

9<^ 

79 

.046              27 

500 

79 

.017 

72 

.017 

97 

80 

.060              26.6 

600 

80 

.0195 

72 

.020 

97- 1 

82 

.071              27.4 

700 

81 

.02225 

72.5 

.023 

0.7 

86 

.086            2b.7 

800 

81.5 

.025 

73 

.027 

94-4 

92 

.096            26.5 

goo 

82 

.028 

73-25 

■0295 

9S 

96 

.115            24.3 

1,000 

83 

.03175 

73-5 

.034 

93-4 

104 

.130            23 

1,100 

81.5 

•035 

74 

.036 

97 

no 

.145            24 

1, 20c 

84 

.039 

76 

.040 

97- S 

118 

•r55           25 

1.300 

86 

.042 

78 

.044 

95 

126 

.165           25.4 

1,400 

88 

.046 

80 

.048 

96 

138 

.1825         25.2 

1.500 

go 

.048 

81 

.052 

92.3 

150 

.195           24.6 

1,500 

■38 

•053 

136 

•057 

93 

354 

.220           24 

The  last  set  of  readings  was  taken  after  a  ten  minutes' 
run  with    1,500  amperes. 

The  accompanying  curves  will  show  the  behavior  of  the 
three  metals  under  exactly  the  same  set  of  conditions.  The 
commercial  cast  copper  averaged  less  than  28  per  cent  con- 
ductivity, and  before  the  end  of  the  run  scorched  the  wood 
on  which  it  rested  and  the  cotton  covering  the  thermometer 
bulb,  as  it  reached  354  degrees  F"ah.  and  0.22  of  a  volt  drop. 
liefore  the  test  the  color  of  this  piece  was  fine  and  closely 
resembled  that  of  the  other  bars  ;  after  the  test  the  bar  was 
a  mass  of  red  and  silver  colored  spots  and  had  lost  nearly  all 
its  resonance.  At  the  end  of  the  run  it  had  expanded  from 
increase  of  temperature  %  of  an  inch  in  24  inches  and  0.002 
of  an  inch  in  diameter. 

Allowance  should  be  made  for  its  difference  in  size.  It 
required  two  hours  and  twenty  minutes  to  cool  to  the  tem- 
perature of  the  room.  The  rolled  copper  showed  a  con- 
ductivity far  greater  than  called  for  by  the  tables  ordinarily 
used.  Its  actual  resistance  per  foot  at  72  degrees  Fan.  was 
0.000015  ohms.  In  the  table  published  liy  the  London  Elec- 
trical Iteview,  the  resistance  of  a  piece  of  copper,  95  ])er 
cent  pure,  one  foot  long,  with  a  section  of  one-half  a  square 
inch,  is  said  to  be  0.00001706  at  60  degrees  Fah.  Without 
reducing   to   the  same    tcm])erature,  the   latter  resistance   is 
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13.7  per  cent  greater  than  the  resistance  observed.  The 
tables  based  on  the  Matthiessen  Standard  Conductivity  also 
show  greater  resistance ;  it  is  therefore  wise  to  use  an  actual 
measurement  of  modern  rolled  copper  as  a  standard  of  resist- 
ance for  cast  copper.  The  rolled  copper  bar  at  end  of  the 
ten  minutes  run  with  1,500  amperes,  reached  138  degrees 
Fah.  and  0.053  volts.  It  had  then  increased  ]4  of  an  inch  in 
24  inches  as  did  the  other,  but  the  diameter  increased  but 
0.0005  instead  of  0.002  of  an  inch.  It  required  one  hour 
twenty-three  minutes  to  cool.  The  performance  of  the  MB 
copper  was  a  surprise  and  remains  a  puzzle.  In  the  test  it 
kept  8  to  10  degrees  cooler  than  the  rolled  bar  up  to  a  load 
of  1,400  amperes.  At  the  end  of  the  ten  minutes  run  with 
1,500  amperes  it  reached  136  degrees  Fah.  and  0.056  volts. 
Its  increase  in  size  was  the  same  as  that  of  the  rolled  bar. 

It  required  one  hour  and  thirty-nine  minutes  to  cool.  The 
varying  temperature  of  the  two  bars  evidently  accounts  for 
the  up  and  down  movement  of  the  efficiency  curve,  between 
94  per  cent  and  97  J^  per  cent.  If  in  the  test  the  tempera- 
ture of  the  bars  should  be  kept  at  72  degrees  by  allowing 
time  for  cooling  after  each  reading,  it  is  my  opinion  that  this 
curve  would  be  practically  a  straight  line  at  95  or  96  per 
cent.  1  need  not  say  that  this  conductivity  is  marvellous 
and  opens  an  entirely  new  field  for  dynamo  and  motor  con- 
struction and  for  switch  board  work,  where  a  large  saving 
can  l)e  effected  by  using  it  in  place  of  rolled  or  drop-forged 
copper,    both    of     wliicli    will    warp    or    twist    when    liealed, 
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while  the  finished  cast  metal  retains  its  shape.  I  know  of 
larirc  mnltipolar  dynamos  upon  which  castings  of  low  con- 
ductivity have  been  used  for  field  coil  connectors,  etc. ;  on 
account  of  the  unsuspectedly  high  resistance  of  these  con- 
tacts, the  calculations  concerning  compounding  have  been 
upset  and  the  dynamos  have  been  failures.  Another  sur- 
prising quality  of  these  MB  castings  lies  in  their  elasticity. 
I  have  fastened  in  a  vise  one  end  of  a  casting  i  inch  wide 
and  3^8  of  au  inch  thick;  the  other  end,  12  inches  distant 
from  the  point  of  support,  was  bent  one  inch  out  of  its  posi- 
tion but  sprung  back  when  released.  I  have  driven  through 
a  "/g-inch  hole  in  a  hardened  steel  plate,  a  plug  of  MB  metal 
IJ  of  an  inch  in  diameter.  This  required  as  many  hammer 
blows  on  the  fifth  trial  as  it  did  the  first. 

In  another  experiment  I  drove  into  an  opening  1  ,?j  inches 
wide  between  heavy  steel  rails,  a  plug  of  MB  copper  cut  in 
two  pieces  lengthwise,  the  sum  of  whose  widths  was  i  ^^ 
inches,  thus  compressing  the  metal  -jJj  of  an  inch.  A  cur- 
rent of  1,500  amperes  was  then  passed  through  the  junction 
whose  section  was  3/^  of  a  square  inch,  and  a  drop  of  0.018 
volt  was  indicated  from  rail  to  rail  through  the  two  copper 
pieces  in  series.  The  rails  were  then  separated  -^-^  of  an 
inch  more,  but  the  drop  remained  the  same,  showing  that 
the  copper  had  resumed  its  previous  width.  An  analysis  of 
another  sample  of  this  MB  copper  gave  the  following  results  : 

Copper 99.870  per  cent.      Bismuth None. 

Silver 034  per  cent.      Lead None. 

Iron 01 1  per  cent.      Cobalt Trace. 

Arsenic ooz  per  cent.      Sulphur None. 

Zinc 013  per  cent.     Oxygen (by  difference) 

Tin None.  068  per  cent. 

This  analysis  is  verified  by  others  made  by  such  experts  as 
Lcdoux  &  Co.,  Booth,  Garrett  &  Blair,  Prof.  Frank  X.  Moerk 
and  others,  and  shows  exactly  the  same  results  as  the  best 
Lake  Superior  copper.  It  is  evident  that  no  alloy  has  been 
used.  And  yet  the  process  has  increased  the  electrical  con- 
ductivity and  the  tensile  strength  ;  has  given  a  certain  amount 
of  elasticity  and  decided  resonance  ;  has  increased  the  density 
and  changed  the  structure  of  the  metal. 

On  presenting  this  matter  to  Mr.  Edison  he  accounted  for 
the  evident  change  in  the  structure  of  the  metal  by  the 
theory  that  the  shape  of  the  crystals  has  been  altered  so  that 
their  lines  are  parallel,  and  that  the  molecules  are  thus 
brought  closer  together  and  into  more  intimate  contact  with 
each  other. 

The  fact  that  MB  copper  can  alsf)  be  rolled  or  forged  adds 
new  interest  to  its  development.  As  its  tensile  strength 
exceeds  that  of  ordinary  copper  wire,  it  is  certainly  worth 
while  to  make  wire  from  it  in  order  to  determine  its  strength 
and  conductivity.  If  it  is  possible  by  this  process  to  make 
as  large  an  increase  in  the  conductivity  of  wire  as  it  has 
made  in  conductivitv  of  cast  copper,  it  will  revolutionize 
dynamo  and  motor  building,  and  every  electric  light  and 
railway  company  will  save  mone}-  by  using  it  to  replace  its 
present  line  wire.  And  if  the  tensile  strength  of  the  wire 
is  increased  by  the  process  poles  can  be  set  farther  apart  and 
the  wire  will  be  less  likely  to  decrease  its  diameter  during 
wmter.  This  metal  is  well  worth  the  attention  of  all  electri- 
cal engineers  who  appreciate  the  value  of  high  conductivity. 

It  is  understood  that  Mr.  Edison  is  interested  in  the  devel- 
opment of  the  process  and  that  the  MB  copper  will  be  manu- 
factured under  his  supervision  at  the  celebrated  Menlo  Park 
works. 


TROLLEY  SUSPENSION  WITHOUT  POLES. 


In  Elberfeld  and  Barmen,  Germany,  two  adjoining  manu- 
facturing towns  with  a  combined  population  of  ::6o,ooo,  the 
street  railways  have  to  contend  with  great  difficulties  in  the 
way  of  steep  and  narrow  streets  and  sharp  curves  at  awk- 
ward points.  In  two  instances  the  streets  are  14  ft.,  9  in., 
and  16  ft.  wide,  respectively.  The  steepest  grades  are  i  in 
16  and  I  in  20  and  the  sharpest  curves  have  a  52-ft.  radius. 
There  are  two  lines,  one  running  through  the  two  towns,  of 
4  ft.  8  J^  in.  gage,  double  track,  and  a  cross  line  in  Elberfeld, 
of  3  ft.,  3  in.  gage  and  single  track.  Where  the  streets  are 
too  narrow  for  both  tracks  different  routes  are  taken  for  the 
"  up  "  and  "  down  "  lines. 

The  roads  are  operated  on  the  overhead  trolley  system. 
The  overhead  wires  are  suspended  chiefly  from  "  rosettes  " 


TROLLEY    SUSPENSION   FROM    ROSETTES. 

affixed  to  the  buildings.  The  distance  between  rosettes 
varies  from  18  to  20  ft.  on  curves  to  120  ft.,  on  straight 
track.  There  is  no  power  to  compel  property  owners  to 
permit  the  rosettes  to  be  affixed  to  their  buildings,  but  pres- 
sure is  brought  to  bear,  and  if  consent  is  not  obtained  poles 
are  used.  The  illustration,  for  which  we  are  indebted  to  the 
Surveyor  of  London,  shows  the  method  of  suspending  the 
trolley  wires  and  also  the  close  quarters  at  curves.  The 
heavy  dotted  line  indicates  the  trolley  wire  and  the  light 
dotted  lines  the  guy  wires  fastened  to  the  rosettes. 


HORSE  CAUGHT  IN  A  FENDER. 


A  peculiar  accident  occurred  recently  on  the  trolley  line 
between  Wethersfield  and  Hartford,  Conn.  A  team  of 
horses  being  left  without  a  driver  for  a  few  moments  walked 
onto  the  track  and  were  struck  by  a  slowly  moving  car. 
One  of  the  horses  put  his  foot  through  the  car  fender,  and 
was  only  released  after  two  hours  by  filing  through  one  of 
the  iron  bars  of  the  fender.  When  released  it  was  found 
that  the  horse  had  injured  his  spine  in  floundering  about  and 
it  was  necessary  to  kill  him.  The  accident  occurred  at  mid- 
night, it  being  the  last  car,  and  consequently  no  delay  of 
tralfic  was  caused. 


The  litigation  of  the  Baltimore  &  Ohio  and  the  Baltimore 
&  Potomac  Railroad  Companies  involving  the  right  of  the 
Commissioners  of  the  District  of  Columbia  to  make  the 
railroads  stop  their  trains  at  the  crossings  of  street  railways, 
resulted  in  a  decision  of  the  Court  of  Appeals  February  9, 
in  which  the  power  of  the  Commissioners  was  upheld. 
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An  electric  road    is    talked    of    in    (jlanchan,  Cjermaiiy,  so 
the  American  consul  at  Chemnitz   reports. 


The    Cracow    (Austria)    Tramways     Compan\    lias    coti 
plctcd  plans  to  Iniild  ti\e  new  lines  in  the  cit\' and  suburbs. 


Ponce,    Porto   Rico,   granted   a   franchise    for  an    electric 
railway  two  years  ago,  but  construction  has   not   yet  begun. 


There   is  a  valuable   concession   at    Tanipico,  Vera   Cruz, 
which  is  held  by  Louis  Goodman,  of  Neuvo  Laredo,  Mexico. 


The  Priyy  Council  of  Kingston,  Jamaica,  inyites  applica- 
tion for  a  license  to  establish  rapid  transit  lines  in  that  city 
and  suburbs. 

Perry  Barsholow,  L'.  S.  Consul  at  Maycnce,  Germany, 
informs  us  that  the  street  railway  of  that  city  is  to  be 
changed  to  electric  system. 


An  extension  of  6  miles  of  double  track  is  lieing  made  to 
the  Brussels  tramway  lines.  It  is  stated  that  conduit  instead 
of  trolley  system  will  be  used. 


At  Freiberg,  Germany,  a  committee  has  been  appointed 
to  study  the  different  systems  of  street  car  propulsion.  The 
electric  system  will  probably  be  adopted. 


Claude  M.  Thomas,  United  States  consul  at  Marseilles, 
France,  says  that  the  Marseilles  Street  Railway  Company 
has  decided  to  change  its  system  to  electricity. 


Consul-General  J.  B.  Richman  of  St.  Gall,  Switzerland, 
informs  us  that  the  Gas,  Wasser  &  Electri/,itats\yerke  Com- 
pany has  just  built  an  electric  road  in  that  city. 


Augsburg,  Bavaria,  is  a  city  of  60,000:  its  street  railway, 
the  Schuckert  Actien  ( jesellschaft  is  now  operated  by  horses 
but  electricity  will  be  substituted  the  present  \  ear. 


Stephen  H.  Angell,  U.  S.  Consul  at  Rou!)aix,  France, 
writes  us  that  the  tramway  company  at  Lille,  which  is  now 
a  horse  road  will  be  changed  to  electric  this  summer. 


Progress  is  being  made  on  the  electric  railroad  bet\yeen 
Buenos  Ayres  and  Floresta,  Argentine  Republic,  and  it  is 
expected  that  the  road  will  be  in  operation  about  April  1. 

I  p  to  January  r,  the  number  of  applications  to  build  li^lil 
railways  presented  to  the  linglish  Light  Railway  Conniiis- 
sioners  was  26,  15  in  England,  3  in  Wales  and  8  in  Scotland. 

St.  Petersburg,  capital  and  largest  city  in  Russia,  has  only 
two  street  railways,  operated  by  horses,  using  single  tracks 
with  turnouts.  Cars  run  from  8  a.  m.  to  1  2  p.  m.,  and  the 
service  is  of  a  very  primitive  nature. 


Cisccros  &  Co.,  owners  of    the  street  railway  at    Uarran- 
'juilla,  Colombia,  propose   to  extend   their   line    to  Solidad,  a 


distance  of  6  miles,  and  very  possibly   to   ecjuip   with   elec- 
tricity.    The  manager  of  the  railway  is  E.  Mejia. 


J.  C.  Monaghan,  U.  S.  Consul,  at  Chemnitz,  Saxony, 
Germany,  writes :  "  Almost  every  little  town  of  20,000 
souls  and  upwards,  has  or  desires  to  have  a  street  railway, 
and  many  of  them  must  soon  move  in  this  direction." 


The  estimates  for  an  electric  street  railway  in  Willesden, 
England,  have  been  completed  by  the  engineers.  The  road 
will  be  4.5  miles  long,  costing  about  $1,480,000,  of  which 
one-third  will  be  for  right  of  way  and  station  buildings. 


The  Dublin,  VVicklow  &  Wexford  Railway  Company 
will  apply  to  Parliament  for  a  permit  to  extend  its  lines  antl 
ec|uip  them  with  electricity.  Provision  will  be  made  for 
freight  as  well  as  passenger  traffic  between  Dublin  antl 
Bray. 

O.  H.  H.  Boyesen,  American  consul  at  Gothenburg, 
Sweden,  writes  that  the  Gothenburg  Street  Railway  Com- 
pany has  asked  for  a  concession  to  start  a  line  of  electric 
cars.  The  company  is  known  as  Goteborgs  Sparvags 
Aktiebolag. 

The  earnings  of  the  Bristol  Tramways  &  Carriage 
Company  amounted  to  $245,225  last  year,  of  which  $61,890 
was  profit.  The  Eastville  trolley  line  will  be  extended  to 
Staple  Hill,  permission  having  been  granted  for  this  as  the 
new  line  is  outside  of  the  city  limits. 


The  report  of  the  Liverpool  Overhead  Railway  shows  a 
satisfactory  condition  of  its  finances.  During  the  past  six 
months  3,919,134  passengers  were  carried,  with  total  receipts 
of  $163,910.  On  a  balance  of  $60,885  ^  dividend  of  5  per 
cent  was  declared  on  preferred  and  3  per  cent  on  ordinary 
stock. 

G.  W.  W.  Gade,  consul  at  Christiania,  says  that  German 
capitalists  are  building  an  electric  street  railway  in  Bergen, 
Norway,  and  it  will  be  completed  this  year.  The  German 
Electric  Company  has  purdiased  a  controlling  interest  in 
the  horse  car  line  in  Christiania  with  the  view  of  transform- 
ing it  into  an  electric  system. 


It  is  reported  that  the  Jungfrau  mountain  electric  railway 
plans  haye  been  completed.  The  road  will  be  about  7.5 
miles  long,  ascending  to  within  250  feet  of  the  top  of  the 
mountain.  An  elevator  will  carry  the  passengers  the  rest  of 
the  distance.  The  ascent  will  be  about  6,500  feet,  with  a 
grade  in  jjlaces  of  25  per  cent.  It  will  recpiire  1,400  h.  p.  to 
operalc  the  road. 

"Up  to  the  present,  Hucarest  is  the  only  city  in  Roumania 
which  owns  street  railways,"  writes  II.  G.  Boxshall,  United 
.States  Vice  Consul.  "  Here  we  have  two,  one  of  which  was 
established  in  the  70's  by  an  English  company,  whilst  the 
other  was  established  in  this  decade,  about  four  years  ago, 
by  a  Belgian  company,  which  then  turned  the  business  into 
a  joint  stock  company.  The  name  of  the  first  is  the  Buca- 
rest  Tramways  Company,  and  that  of  the  second  is  the 
Societe  Anonyme  des  Nouveaux  Tramways.  This  latter 
company  has  also  an  electric  line.  .Several  other  towns  in 
this  country  are  now  studying  the  <iuestion  of  tramways,  and 
are  working  out  projects  for  this  purpose.  Those  which 
have  so  far  come  under  my  notice  are  Galatz,  Braila,  Jassy, 
Craiova  and  Ploesci." 
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POWER    FOR  THE  SALT   LAKE  CITY  RAIL- 
ROAD COMPANY. 


The-  (lovclopment  of  the  water  power  in  the  l)i<;  Cottmi- 
wood  canyon  has  proven  a  tjreat  boon  to  the  Salt  Lake  City 
Raih-oad  Company.  It  is  now  usinjj;  that  power  to  operate 
its  whole  street  car  system.  The  canyon  is  located  some  13 
miles  southeast  of  the  city  in  the  Wahsatch  mountains.  The 
stream  passing  through  the  canyon  is  fed  by  eight  lakes  sit- 
uated 1 1,000  feet  above  sea  level,  but  the  natural  conditions  are 
such  that  only  a  440-ft.  fall  is  available  for  power  purposes. 

About  two  years  ago  local  capitalists  organized  the  Utah 
Power  Company,  of  which  Francis  Armstrong  is  president, 
A.  W.  McCune,  vice-president,  and  J.  E.  Dooly,  secretary 
and  treasurer.  Careful  surveys  were  made,  plans  drawn 
and  an  estimate  of  $250,000  made  on  the  cost  of  the  work. 
The  sources  of  revenue  were  the  street  car  company,  light- 
ing the  city  and  furnishing  power  for  manufacturing  con- 
cerns. The  large  contracts  already  on  hand  demonstrate 
the  financial  wisdom  of  the  plan. 

Work  on  the  hydraulic  part  of  the  enterprise  began  nearly 
two  years  ago.      Water  was  conveyed  from  the  Cottonwood 


^(jo.  The  street  car  system  is  operated  by  direct  current,  so 
two  rotary  converters  transform  the  alternating  current  of 
=;oo  volts  to  a  direct  current  of  the  same  voltage.  The  cur- 
rent then  passes  into  the  trolley  and  feeder  lines  of  the  Salt 
Lake  City  Railroad  Company.  On  the  42  miles  of  track, 
27  motor  cars  are  .operated.  The  power  from  the  Big  Cot- 
tonwood has  only  been  in  use  since  February  25th,  but  the 
system  is  so  simple  and  complete  that  no  difficulty  is  antici- 
pated. 

Two  more  dynamos  arc  yet  to  be  installed  and  another 
transmission  line  put  up  to  the  city.  With  this  abundant 
and  cheap  source  of  electrical  energy  the  people  of  Salt 
Lake  City  expect  greater  industrial  activity  in  their  pros- 
perous communit\'. 


INTERURBAN  EXTENSION   IN  NEW  YORK. 


The  Auburn  &  Western  Railway  Company  has  been 
incorporated  to  build  an  electric  line  between  Seneca  Falls 
and  Auburn,  N.  Y.  This  railway  will  be  about  10  miles 
long  and  connect  the  Geneva,  Waterloo,  Seneca  Falls  & 
Cayuga    Lake    Traction  Company    with  the  Auburn  City 


creek  by  a  wooden  fliniie  to  a  4S-in.  steel  pipe  1,300  ft. 
long,  which  carried  it  to  the  power  house.  This  gives  a 
working  pressure  of  about  190  pounds  A  Pelton  water 
wheel,  about  60  in.  in  diameter,  develops  from  this  head  of 
water  about  1,000  h.  p.  at  3^0  r.  p.  m. 

The  supply  of  water  is  such  that  the  minimum  flow  will 
give  2,500  h.  p.  with  a  possible  development  of  4,000  h.  p. 
during  9  months  in  the  year.  A  reservoir  was  built  which 
holds  water  sufficient  to  run  the  wheels  for  24  hours. 

The  electrical  installation  was  the  next  problem  and  this 
was  given  to  P.  H.  Knight  to  solve.  Westinghouse  appar- 
atus was  selected  throughout,  C.  F.  Lacombe,  western  agent 
of  that  company  at  Denver,  conducting  the  negotiations  for 
the  sale,  and  superintending  the  setting  up  of  the  machinery. 
The  dynamo,  furnishing  power  for  the  street  railway  com- 
pany has  a  capacity  of  1,000  h.  p.  The  dynamo  was  con- 
nected direct  to  the  Pelton  Water  wheel  and  an  alternating 
current  of  1,500  amperes  at  500  volts  is  generated.  This  is 
conducted  to  the  transformer  house  which  is  close  to  the 
power  station  and  the  voltage  is  raised  to  15,000  in  the  two 
stationary  transformers.  From  here  the  current  passes  over 
the  transmission  line  which  is  13  miles  in  length  and  con- 
consists  of  3  No.  2  copper  wires.  The  loss  in  this  line 
amounts  to  about  16  per  cent.  In  the  power-house  in  .Salt 
Lake   City    step-down  transformers    reduce     tlie   voltage    to 


Railway  Company,  and  make  a  through  line  from  Geneva, 
through  Waterloo,  Seneca  Falls  and  Cayuga  to  Auburn,  a 
distance  of  about  20  miles.  Application  has  been  made  to 
the  state  board  of  railway  commissioners  for  permission  to 
build  the  line. 

It  is  intended  as  a  passenger  road  and,  through  mail  and 
express  may  be  carried,  no  freight   business  is  contemplated. 

The  map  shows  the  system  as  projected.  The  solid  lines 
indicate  the  existing  electric  lines,  and  the  dotted  line  the 
proposed  extension.  The  New  York  Central  Railroad, 
which  will  be  parallel  from  Geneva  to  Auburn,  will  be 
crossed  twice  by  the  proposed  line. 


The  Indianapolis  city  council  has  adopted  an  ordinance 
providing  that  the  street  car  company  shall  heat  its  cars 
from  December  to  March  inclusive  when  the  temperature  is 
below  20° F. 


The  election  of  directors  and  officers  of  the  Second  Ave- 
nue Street  Railroad  Company,  New  York,  was  held  Feb- 
ruary 9.  William  C  Whitney,  who  recently  purchased  a 
controlling  interest,  was  elected  to  the  board.  John  D. 
Crimmins  was  elected  president,  succeeding  George  S.  Hart, 
and  Thomas  F.  Ryan  was  chosen  a  director  to  represent 
new  stockholders. 
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CAILLETET  SINGLE-RAIL  RAILWAY. 


We  are  indebted  to  London  Engineering  for  the  follow- 
ing illustrations  and  description  of  the  very  ingenious  mono- 
rail system  for  light  railways,  designed  by  Mr.  Cailletet,  a 
French  engineer.  It  is  not  adapted  for  mechanical  traction, 
and  consequently  will  not  prove  a  dangerous  rival  to  other 
light  railways,  which  are  most  economical  when  so  operated. 


The  low  cost  and  wide  adaptability,  however,  make  it  emin- 
ently suited  for  agricultural  districts  where  the  roads  are 
often  so  bad  as  to  be  impassable  for  loaded  wagons,  and  it 
"has  found  an  extensive  and  useful  application  in  France  and 
the  French  colonies ;  also  in  Egypt  it  has  received  the  strong 
endorsement  of  the  British  Engineer  ofHcers. 

The  track  may  be  either  permanent  or  portable,  but  the 
latter  type  has  been  more  extensively  used.  The  rails  are  of 
light  section,  the  weight  used  depending  on  the  nature  of 
the  service ;  up  to  the  present  they  have  weighed  3,  4.7, 
6.4  and  S  pounds  per  foot.  For  the  portable  lines  the  per- 
manent way  is  usually  laid  in  sections  16.4  feet  long,  the  sec- 
tion of  this  length  together  with  six  bedplates  and  fishplates. 
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weighing  61,  89,94,  '  ^3>  '37  °''   '^5   pounds,  according  to 
the  trattic  for  which  the  line  will  be  used. 

Figs.  I  and  2  illustrate  the  rail,  bedplate  and  fishplate,  all 
of  which  are  of  steel.  The  rails  are  not  weakened  by 
drilling,  the  fish-plates  being  more  or  less  elastic  clamps 
fitting  over  the  lower  Hangcs  of  the  rail.  The  bedplates  are 
rectangular,  with  stiffening  flanges  on  the  four  sides,  being 
from  .S  to  12  inches  long  and   from  4  to  8  inches  wide.      As 


shown  in  Fig.  2,  there  are  two  clamps  rivetted  to  the  bed- 
plates in  such  manner  that  the  foot  of  the  rail  may  be  slipped 
in  and  then  fixed  by  pulling  back  so  that  the  clamps  lock 
upon  it.  For  convenience  in  laying,  the  rails  are  in  lengths 
of  only  4  to  S  feet. ~ Where  the  ground  is  soft  it  is  of  course, 
necessary  to  properly  support  the  bedplates.  The  sharpest 
curves  which  are  used  are  of  13  feet  ratlius,  but  this  is  recog- 
nized as  too  sharp  and  a  26-foot  radius  is  recommended  as 
the  standard  minimum.  At  switches  the  T-rail  is  replaced 
by  a  channel  broad  enough  to  receive  the  wheel  flanges 
between  its  own. 

The  cars  for  these  mono-rail  lines  are  mounted  on  two 
grooved  wheels,  which  are  of  course,  placed  in  the  same 
plane.  A  very  common  type  is  a  hand  car  in  which  loads 
up  to  700  pounds  may  be  readily  transported.  For  animal 
traction,  cars  are  in  use  which  have  a  capacity  of  2  tons.  The 
car  body  is  in  all  cases  disposed  symmetrically  with  respect 
to  the  line  of  support  and  the  load  is  also  distributed  in  the 


FIG.   4— THE   CAILLETET   MO.VO-RAIL   RAILWAY. 

same  manner.  Fig.  3  shows  a  passenger  car,  and  Fig.  4  a 
car  for  transporting  earth,  etc.  The  latter  shows  the  man- 
ner of  supporting  the  car  body  on  two  light  girder  frames 
in  which  the  wheels  are  mounted.  For  cars  of  this  size  the 
wheels  are  from  20  to  30  in.  in  diameter.  The  wheels  are 
controlled  by  brakes  as  on  other  railways. 

A  light  frame  projects  from  one  side  of  the  car  and  to 
this  the  horses  are  harnessed.  The  load  being  properly 
placed,  practically  the  only  effort  exerted  by  the  team  is  for 
traction.  There  is  no  occasion  for  turning  the  cars,  as  the 
team  may  be  harnessed  to  pull  in  either  direction.  Other 
types  of  cars  are  in  use  for  handling  various  classes  of 
material  and  a  quite  interesting  adaptation  is  that  of  an  ani- 
hulancc  car,  which  has  been  used  in  Africa. 

OWL  CAR  WORK  AS  DISCIPLINE. 


The  Globe  Street  Railway  Company  of  Fall  River, 
Mass.,  has  adopted  a  new  method  of  disciplining  its 
employes,  and  hereafter  men  will  be  put  on  night  duty 
instead  of  suspended  for  violation  of  rules.  This  system 
has  many  points  in  its  favor.  While  not  so  severe  upon  the 
man  disciplined  as  is  a  suspension,  the  longer  hours,  unpleas- 
ant work  and  the  long  walk  home  when  the  last  car  is  turned 
in,  all  serve  to  remind  him  that  he  has  been  in  fault,  and 
show  him  the  advantage  of  good  conduct.  Also  the  men 
will  not  in  future  feel  that  the  easiest  way  to  get  a  vacation 
is  not  to  violate  a  rule  and  be  laid  off  for  a  few  davs.  Sus- 
pensions now  are  for  serious  offenses  only. 
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RECONSTRUCTION  OF  CABLE  TRACK 
IN  CINCINNATI. 


By  Bert  L.  Baldwin,  M.  E.,  Cincinnati. 


When  the  cable  roads  were  first  built  in  Cincinnati,  the 
question  of  the  kind  of  rail  to  be  used  received  very  careful 
consideration,  and  the  heaviest  rails  in  use  at  that  time  wrere 
selected  for  the  purpose;  these  being  the  well  known  52-lb. 
Johnson  girder  rail,  for  straight  track,  and  an  S2-lb.  girder 
rail  for  curve  work.  These  rails  had  been  put  in  service  on 
one  of  the  "  horse  car  lines,"  and  after  a  test  of  about  one 
year,  were  found  to  be  so  satisfactory  in  that  kind  of  service, 
and  were  so  far  superior  to  the  old  stringer  rails,  that  they 
were  selected  for  use  on  the  cable  construction.  The  cable 
yokes,  in  both  straight  and  curve  work,  were  designed  to 
suit  the  rails,  and  for  the  first  two  or  three  years'  service  the 
rail  answered  very  well,  but  it  was  found  that  cable  road 
service  was  very  trying  upon  the  rolling  stock,  the  shocks, 
jars  and  sudden  strains  being  so  severe  that  cars  built  upon 
the  same  line  as  "  horse  cars,"  were  soon  racked  to  pieces,  so 
that  it  was  necessary,  to  have  them  more  heavily  famed  ; 
again,  with  the  addition  of  radial  couplings,  special  brakes, 
sand  boxes,  bumpers,  vestibules,  etc.,  the  weight  of  the  cars 
increased  at  an  alarming  rate,  so  that  the  rail  joints  began  to 
let  down.  To  add  to  the  misery,  electric  cars  weighing  two 
and  even  three  times  as  much  as  the  cable  cars,  were  ope- 
rated over  certain  sections  of  the  cable  construction,  some  of 
these  cars  weighing  as  high  as  10  tons  empty,  or  nearly  a 
4-ton  load  upon  each  wheel  when  loaded.  This  made  the 
joint  question  rather  serious,  as  it  required  such  a  large  force 
of  men  to  keep  the  track  work  in  proper  repair.  Almost  every 
type  of  joint  was  tried,  but  there  was  not  sufficient  room 
between  the  head  and  base  of  the   rail  to  obtain    the  proper 


iron  j'okes.  These  yokes  were  spaced  four  feet  apart  and 
thoroughly  imbedded  in  concrete,  so  that  they  formed  a  very 
good  support  for  the  tracks  and  slot  rails,  and  although  the 
tracks  settled  badly  out  of  line,  the  slot  rails  have  maintained 
their  alignment  and  grade  very  nicelj'  throughout  the  entire 
system,  except  in  one  or  two  places  where  a  landslide  caused 
the  entire  street  to  move  and  where  it  was  necessarj'  to 
realign  the  slot  rails,  but  with  the  exception  of  a  few  hun- 
dred feet  of  track,  it  has  not  been  necessary  to  disturb  the 
concrete  in  tunnel  bottom  or  under  the  yokes. 

Single  track  was  handled  in  the  following  manner  : 
The  granite  paving  was  removed  to  a  width  of  10  ft.,  or 
5  ft.  on  each  side  of  the  slot  rail,  and  for  a  length  of  from 
400  to  600  feet,  according  to  the  location  of  the  intersecting 
streets,  curves,  etc.  The  concrete  foundation  below  the 
granite  paving,  together  with  all  earth,  stone  or  other 
material  was  removed  for  a  width  of  9  ft.,  or  4  ft.  6  in.  on 
each  side  of  the  slot  rail,  to  a  new  sub-grade,  21  in.  below 
top  of  slot  rails;  this  sub-grade  was  thoroughly  rammed 
solid  with  hand  rammers  so  as  to  secure  a  good  foundation  ; 
at  each  yoke  a  small  pocket  was  made  to  give  access  to  the 
bottom  bolt  in  yoke  arm  (marked  C  in  Fig.  1);  following 
the  excavators  were  other  men  who  removed  the  bolts  C, 
leaving  the  yoke  arm  braces  supported  and  held  in  position 
by  a  lug  on  the  yokes,  as  shown  at  D  Fig.  2  ;  these  men  also 
removed  the  rivets  A,  by  means  of  ratchet  drills  and  punches, 
replacing  the  same  with  bolts  B,  so  that  the  rails  would  still 
be  supported  by  the  yoke  arms ;  for  additional  security  the 
rails  were  blocked  up  at  various  points  directly  from  the 
ground  as  well  as  braced  from  the  sides  of  trench.  New 
sections  of  lower  tunnel  siding,  made  of  creosoted  yellow 
pine  were  fitted  in  position  at  F,  after  which  the  concrete 
gang  filled  in  the  trench  to  a  level  16  in.  below  top  of  slot 
rail,  using  a  level   gage  for   the   purpose,  similar  to  what  is 


amount  of  strength.  Where  the  joint  was  too  rigidly  sup- 
ported below,  the  webs  would  crush,  and  if  a  very  solid  joint 
were  made  to  prevent  this,  the  rail  would  often  snap  off  just 
beyond  the  joint;  so  it  was  finally  decided  to  make  a  com- 
plete change  and  substitute  the  95-lb.  full  groved  rail,  which 
was  being  used  upon  all  new  electric  roads  in  Cincinnati. 
To  remove  the  old  rails  and  lay  the  new  one  without  inter- 
fering with  the  regular  operation  of  either  the  cable  or 
electric  cars  was  a  point  which  required  careful  study  before 
deciding  upon  a  new  system.  The  original  design  of  the 
cable  construction  was  such  that  a  plan  finally  decided  upon 
worked  without  a  hitch  and  for  the  benefit  of  those  inter- 
ested, the  following  description  may  prove  instructive,  in 
event  that  they  may  be  driven  into  undertaking  a  similar 
reconstruction. 

Fig.  I  shows  the  Walnut  Hills  and  Vine  street  cable  road 
construction,  when  in  perfect  order,  with  the  old  52-lb.  rails 
supported  upon,  wrought  iron  yoke  arms  secured  to  the  cast 


shown  in  Fig.  2,  only  with  longer  "  legs."  Upon  the  con- 
crete was  spread  a  bed  of  stiff  cement  mortar  and  short  oak 
ties  bedded  directly  in  this  mortar,  using  the  "  level  gage  " 
shown  so  as  to  insure  their  being  properly  leveled,  the  mor- 
tar being  put  in  place  in  a  heavy  layer  and  the  ties  rammed 
until  the  gage  showed  it  to  be  at  the  proper  level  when  tried 
at  both  edges.  The  tops  of  ties  are  then  still  further  tested 
for  level  by  using  a  steel  straight  edge  10  or  12  ft.  long,  slid 
along  the  tops  of  ties  and  clear  under  the  yoke  arms ;  this 
located  all  high  or  low  ties  which  are  corrected  for  level  at 
once.  Two  of  these  ties,  size  6  in.  x  7  in.  x  3  ft.  6  in.  were 
placed  between  each  yoke  on  each  side  of  slot  rail,  and  at 
rail  joints  a  6  in.  x  12  in.  x  3  ft.  6  in.  tie  is  used,  the  location 
of  each  joint  being  carefully  measured  off  and  marked  upon 
the  side  of  slot  rails  for  this  purpose. 

All  of  the  foregoing  work  is  done  during  the  day  time, 
while  both  electric  and  cable  cars  are  operating  over  the  old 
rails  and,  of   course,   it   requires  close   watching   to   prevent 
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tools,  blocks,  ties  antl  other  articles  from  gettinjj  into  the 
tunnel  and  catching  a  grip ;  and  it  requires  a  lively  gang  of 
men  to  keep  out  of  the  way  of  the  cars,  especially  at  such 
times  of  the  day  as  they  are  passing  at  the  rate  of  three  or 
four  per  minute,  and  still  be  able  to  progress  with  the  work. 

After  the  ties  are  in  position  for  a  stretch  of  say  400  ft., 
and  the  cement  set  sufficiently  hard,  the  new  rails  are  hauled 
along  side  of  the  trench  and  everything  prepared  for  chang- 
ing the  rails  after  the  last  regular  cars  have  passed  over  the 
lines,  usually  about  i  a.  m. 

Headlights  are  used  for  illuminating  the  work  if  it  is  at  a 
point  where  there  are  no  electric  lights. 

The  rails  used  are  60  ft.  long,  and  in  many  cases  two  or 
three  of  these  are  spliced  together  before  being  lifted  into 
position. 

After  the  last  regular  cars  have  passed  over  the  line,  the 
track  gangs  start  at  work,  first  removing  the  yoke  arm  bolts 
throughout  the  entire  length  of  the  work,  removing  the 
splice  plates  only  where  they  connect  at  each  end  of  the 
work  to  be  changed,  then  with  bars  and  wooden  levers  the 
rails  with  their  splice  plates  and  yoke  arms  attached,  are 
wrenched  from  their  old  position  and  deposited  against  the 
curb  stones,  care  being  taken  so  as  not  to  disturb  the  new 
ties.  After  removing  all  blocking  and  rubbish  that  may 
have  collected  upon  the  ties,  the  new  rails  are  lifted  into 
position,  spliced  together  and  spiked  in  place,  using  one  hook 
head  spike  on  outside  and  two  on  inside  flange  of  rail  base. 
As  it  is  too  dark  to  sight  along  the  rails  and  obtain  proper 
alignment,  a  special  track  gage  is  used  in  laying  the  first  line 
of  rail  which  gages  from  the  cable  slot,  as  shown  in  Fig.  3. 
The  opposite  rail  being  aligned  by  using  the  usual  type  of 
track  gage.  This,  together  with  the  tightening  up  of  all 
splice  bolts  puts  the  road  in  a  condition  so  that  the  cars  can 
start  again;  600  ft.  of  single  track  have  been  changed  in  this 
manner  in  less  than  two  hours;  of  course  there  is  other  work 
to  be  done,  holes  to  be  drilled  through  the  webs  of  rails 
opposite  the  yokes,  to  receive  the  tie  rods,  as  shown  in  Fig. 
4,  and  in  some  cases,  spikes  have  to  be  drawn  so  as  to 
straighten  out  some  slight  "  kink,"  copied  from  the  slot, 
while  using  the  slot  to  gage  by,  but  this  work  can  be  per- 
formed while  the  cars  are  running  over  the  new  rails. 

Next  the  two  new  pieces  of  upper  tunnel  siding  are  fitted 
in  place  and  the  concrete  filled  in  around  and  leveled  with 
the  tops  of  the  ties,  the  same  being  well  tamped  under  the 
rails  and  in  place  as  well  as  finished  off  with  thin  cement 
grout,  which  fills  all  cracks  and  voids. 

The  webs  of  rails  are  filled  with  a  stiff  cement,  as  shown 
at  G,  after  which  the  granite  paving  is  relaid  in  the  usual 
manner,  on  a  bed  of  sand  with  the  joints  properly  graveled 
and  tarred. 

After  the  paving  is  in  place  all  old  track  material  and 
ruV»bish  is  then  removed  and  the  work  of  reconstruction 
may  be  said  to  be  complete. 

In  very  narrow  streets  only  one  side  is  reconstructed  at 
a  time,  so  as  to  leave  at  least  one  side  of  the  street  open  for 
wagon  travel,  and  in  double  track  work  the  two  rails  and 
space  between  the  two  sets  of  slot  rails  are  reconstructed 
first,  and  then  the  outside  portions  of  the  work  follow,  one 
side  at  a  time.  In  asphalt  paving  the  work  is  performed  in 
the  same  manner  as  with  granite,  excepting  that  the  con- 
crete is  carried  up  and  over  the  tops  of  the  ties  to  a  level 
3}^  in.  below  the  top  of  slot  rails  to  allow  for  the  asphalt 
surface. 


It  seems  rather  odd  to  replace  iron  yoke  arms  with  oak 
ties,  but  where  a  water  proof  paving  covers  these  ties  and 
they  are  bedded  almost  completely  in  cement  concrete,  there 
is  very  little  danger  of  the  wood  decaying.  In  certain 
places  in  Cincinnati  ties  have  been  removed  after  having  being 
bedded  in  this  manner  for  over  eight  years,  and  with  the 
exception  of  a  little  white  mould,  less  than  J^  in.  deep  on 
the  surface,  the  ties  were  as  sound  as  could  be  wished. 

In  the  case  of  these  cable  roads,  even  should  the  ties  rot 
away  the  rails  have  base  flanges  55^  in.  wide  which  rest 
directly  upon  the  concrete,  so  that  they  could  not  "get 
away,"  and  they  will  probably  stay  where  they  are  initil  they 
wear  out. 

All  portions  of  the  forenamed  cable  line,  which  have  both 
cable  and  electric  cars  operating  over  the  rails,  have  been 
reconstructed.  This  amounts  to  about  50  per  cent  of  their 
length,  and  as  the  weather  permits,  the  balance  of  the  line 
will  be  reconstructed  this  year. 


EXEUNT  HORSES  IN  PHILADELPHIA. 


On  January  14  the  last  horse  car  in  Philadelphia  made 
its  last  trip,  running  over  the  Callowhill  street  line  to  the 
new  trolley  barn  at  24th  street  and  Fairmount  avenue,  where 
it  now  awaits  its  end.  Whether  that  end  is  to  be  under  the 
auctioneer's  hammer  or  just  a  removal  to  the  scrap  heap  is 
not  yet  determined.  Business  was  good  up  to  the  last,  35 
fares  being  collected  on  the  final  trip.  This  marks  the 
closing  of  an  interesting  epoch  in  transportation  in  Phila- 
delphia. The  first  real  horse  car  in  that  city  was  run  on 
Germantown  road  January  2i,  1858,  so  that  horse  traction 
extended  over  a  period  just  7  days  less  than  39  years. 
Unlike  many  of  the  institutions  incident  to  the  "good  old 
times,"  this  one  has  no  friends  and  no  one  wishes  to  see  the 
era  of  the  horse  car  return.  While,  as  stated  above,  the  first 
horse  cars  were  put  in  service  in  1S58,  horses  were  used  for 
drawing  cars  on  the  Germantown  Railroad  for  a  few  months 
in  1833,  before  the  steam  locomotives  were  put  in  service, 
and  also  for  a  few  trips  on  the  Northern  Liberties  &  Penn 
Township  Railroad  in  1834. 


PRIZES  AT  GRAND  RAPIDS. 


The  Consolidated  Street  Railway  Company  of  Grand 
Rapids,  Mich.,  on  February  I3,  awarded  the  prizes  for  good 
conduct  during  the  last  six  months.  Twelve  men  received 
awards  ranging  from  $40  and  one  week's  vacation  with  full 
pay  to  four  days'  vacation  with  full  pay.  At  the  same 
time  the  management  thanked  the  men  for  the  excellent 
records  made,  antl  regretted  that  all  those  whose  conduct 
had  been  good  could  not  also  receive  an  award.  During 
the  past  year  the  number  of  accidents  has  been  greatly 
reduced. 

Buenos  Ayres  is  the  largest  city  in  the  Western  Hemis- 
])herc  outside  of  the  United  States,  and  the  most  progres- 
sive in  the  .South  American  republics.  Its  street  car  service 
is  operated  by  animal  power  but  it  is  ipiite  extensive.  There 
are  10  companies  in  the  city  running  491  cars  on  231.5  W'les 
of  track.  The  employes  number  3,729  and  7,88^5  horses  are 
used.  During  the  inoiilli  of  Di-ccnilicr  these  companies 
carried  7,137,080  ])iisscMgers. 
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On  the  Construction  of  a  Factory  Chimney  of  the  Capacity  to  Suit 
a  Plant  of  2,000  Horse  Power,  by  Robert  Kunstman. 


In  the  construction  of  every  factory  chimney  it  is  neces- 
sary, owing  to  a  concentration  of  so  great  a  weight  on  a 
comparatively  small  area  and  on  account  of  its  lofty  nature 
as  a  structure,  that  a  careful  examination  of  the  ground  by 
means  of  proper  sounding  rods  be  made  ;  it  is  of  considerable 
importance  to  ascertain  whether  any  layers  of  quicksand 
intersected  with  a  watercourse  may  not  be  concealed  in  a 
lower  stratum,  which  would  necessitate  special  consideration 
and  a  more  careful  and  elaborate  operation  in  order  to  secure 
a  good  and  permanent  foundation.  It  is  of  no  rare  occurrence 
that  an  apparently  solid  bed  of  clay  may  be  of  a  limited 
thickness  only,  overlaying  quicksand,  or  a  bed  of  a  different 
nature  of  clay  that  will  not  sustain  the  great  weight  which 
will  have  to  rest  upon  it.  In  hilly  country  it  may  occur  that 
layers  of  clay  of  different  density  intersected  with  a  water- 
course, begin  to  slide  upon  each  other,  even  at  a  considerable 
depth  below  the  surface,  when  great  pressure  on  the  surface 
is  brought  to  bear. 

In  Fig.  I  and  Fig.  II  we  represent  sectional  and  full  ele- 
vations of  a  round  brick  chimney,  193  feet  high  from  base 
line  to  top  of  cap.  The  connecting  flues  from  the  boilers 
here  reach  the  chimney  at  a  height  of  14  feet  from  the  base 
line,  leaving,  for  the  stack  proper,  an  effective  draft  height 
of  179  feet.  The  inside  diameter  at  the  flue  inlet  is  8  feet 
while  the  inside  diameter  of  the  discharge  opening  at  the  top 
of  cap  is  7  feet. 

FOUNDATION. 

The  nature  of  the  ground  upon  which  this  chimney  is 
erected  requires  a  good  and  uniform  distribution  of  weight 
and  for  this  reason  the  concrete  foundation  fs  considerably 
strengthened  by  means  of  completely  imbedded  steel  beams 
in  the  lower  three  layers.  A  solid  concrete  bed  18  inches 
thick  and  37  feet  square  is  first  placed  upon  the  excavated 
ground;  on  this  three  layers  of  steel  beams  35  feet  long,  10 
inches  deep  are  laid  across  each  other  and  everywhere  sur- 
rounded with  concrete ;  the  beams  weigh  25  pounds  per 
running  foot  and  are  spaced  9  inches  from  center  to  center. 

The  component  parts  of  the  concrete  must  not  be  too 
coarse  and  the  latter  requires  to  be  thoroughly  well  rammed 
between  the  beams  so  that  the  interior  shall  be  homogen- 
eous and   free  from  flaws. 

Four  concentric  circular  layers  of  concrete  are  then  placed 
on  the  top  of  the  completed  courses  of  square  layers,  each 
circular  block  raking  back  along  a  line  of  slope  making  an 
angle  of  60  degrees  with  the  horizon.  The  whole  exterior 
of  foundation  is  rendered  fairly  smooth  with  cement  mortar 
of  best  Portland  cement  and  left  for  a  week  or  two  to  harden 
and  consolidate  before  the  surrounding  ground  is  filled  in 
and  the  brickwork  proceeded  with. 


We  shall  now  gi\'c  the  (|uantities  of  materials  used  for 
foundation  : 

2,053  cubic  feet  of  concrete  in  the  bottom  block. 
3,250  cubic  feet  of  concrete  roimd  and  within  steel  beams. 
3,445  cubic  feet  of  concrete  in  the  circular  blocks. 

Total  8,748  cubic  feet,  at  137  pounds  per  cubic  foot  will 
weigh  535  tons  and  with  37  tons  of  steel  beams  we  have  a 
total  weight  of  about  572  tons  in  the  foundation. 

SHAFT    OF    CHIMNEY. 

The  shaft  of  the  chimney  is  composed  of  an  inner  flue 
reaching  within,  from  base  line,  193  feet  to  the  top  and  an 
outer  surrounding  vvall,  or  shell,  178  feet  3  inches  long, 
together  with  a  cap  of   14  feet  9  inches  terminating  the  shaft. 

Both  these  flues  are  erected  independent  of  each  other, 
and  only  approach  within  about  3^  of  an  inch  through 
ribs  (as  shown  in  the  different  sections  AB,  CD,  EF  and 
IK  ),  bonded  into  the  outer  walls  and  projecting  inward. 

The  batter  for  the  outside  walls  is  found  thus  :  The  dif- 
ference in  diameter  at  the  base  and  at  the  neck  of  the  cap  is 
17  ft.  minus  10  ft.  6  in.  or  6j^  ft.,  and  the  height  from  base 
to  neck  is  17S  ft.  Hence  the  batter  is  t^-^i'jS  or  .219  inches 
to  the  foot. 

For  the  inside  flue  it  is  '-J-i-  193  or  .031  inches  to  the  foot. 

The  outside  flue  is  divided  in  four  sections  as  shown  in 
Fig.  I,  while  the  inside  flue  is  divided  in  three  sections,  the 
respective  thicknesses  are,  for  the  former  (taken  from  the 
neck  of  cap  dow'u wards)  11^,  2,  21^  and  3  brick,  and  for 
the  inner  flue  (from  base  upwards)  i}4,  i  and  14,  width  of 
brick,  respectively. 

The  vacant  space  left  between  the  two  flues  is  an  effective 
non-conductor  of  heat  to  the  outside,  or  against  the  chilling 
influence  of  lower  temperature  toward  the  inside. 

For  the  round  chimney,  which  we  represent  in  Figs.  I  and 
II,  considerable  advantages  are  obtained  and  a  superior  and 
better  class  of  work  achieved  if  the  brick  are  made  to  spec- 
ially shaped  templets  for  the  different  sections ;  greater 
strength  through  better  bond  and  a  mere  economical  use  of 
materials,  both  brick  and  cement  mortar,  are  gained,  with  a 
greater  saving  of  labor  in  cutting  brick. 

There  will  be  no  necessity  of  using  fire  brick  for  the  inside 
flue  as  it  is  not  to  be  expected  that  the  temperature  or  gases 
within  the  chimney  will  go  beyond  500°  to  600°  F.,  which 
is  a  temperature  not  injurious  to  a  good,  sound  and  well  burnt 
brick  of  ordinary  clav.  For  inside,  as  well  as  for  outside 
work,  the  brick  should  be  laid  in  cement  mortar.  The  use 
of  lime  mortar  is  objectionable  for  the  inside  on  account  of 
lime  being  readily  attacked  and  crumbled  away  through  the 
constant  exposure  to  sulphurous  vapors  from  the  fuel.  There 
is  no  fear  that  the  cement  will  be  injured  at  so  low  a  temper- 
ature as  that  prevailmg  in  the  chimney. 

We  show  in  Fig.  VI,  diagrams  which  will   illustrate   that 


(^tiecty\ailAVa)rli^^ 


178 


174 


(^lacetff^mWay'S^eylW* 


the  form  of  the  lirick,  whether  it  be  key  form  or  eirele  brick, 
may  be  so  determined  that  not  very  many  different  shapes 
arc  necessary.  If  too  many  forms  were  chosen  there  would 
probably  be  confusion  in  their  use.  At  A  we  give  the  two 
sizes  of  key  form  and  of  circle  brick  that  will  be  required 
for  the  inner  flue,  while  at  B  the  wider  circles  are  shown  for 
the  outside  walls.  From  the  respective  circles  it  may  be 
inferred  that  two  different  shapes  of  key  form  and  one  for 
circle  brick  will  be  sufficient  to  meet  the  requirements  of 
obtaining  good  bonds. 

In  order  to  obtain  the  quantity  of  brick  reciuired  for  the 
erection  of  the  chimney,  we  have  to  calculate  the  contents  of 
the  flues,  together  with  those  of  the  cap.  We  treat,  for  the 
sake  of  convenience  and  of  more  quickl)-  getting  a  result, 
which  will  suffice  for  our  purpose,  the  different  sections,  not 
as  truncated  cones,  but  as  so  many  cylinders,  and  calculating 
the  sectional  area  of  each  division,  multiply  the  same  by  the 
height  of  division,  which  will  give  us  the  cubic  contents  of 
the  respective  flue.  For  easier  calculations  we  express  all 
dimensions  in  decimal  parts  of  a  foot.  For  the  outer  flue, 
therefore,  we  have  : 

— 12.25'    ^'■S^    109.1x50.5    =5.509.5    CU.   ft. 

—1 1.5'     area     50.1x47.5 -=2,379.7  cu.  ft. 

— 10.5'     area    46.1x47.5=2,189.7  cu.  ft. 

—  9.5'  area  33.ox32.7'"i,o79  i  cu.  ft. 
Total  for  outside  wall,  11,158  cu.  ft. 
In  Fig.  5,  we  show  the  cap  in  enlarged  scale,  and  how  the 
same  is  constructed  with  projections  and  recesses.  It  should 
not  be  unnecessarily  heavy,  but  of  such  proportions  as  are 
appropriate  to  its  character,  namely,  such  as  to  give  the  chim- 
ney a  finish  pleasing  to  the  eye,  and  worthy  of  its  destina- 
tion. A  cast-iron  ring  plate  is  put  on  the  top  and  secured 
with  anchor  bolts,  as  shown  in  plan.  For  obtaining  the 
cubic  contents  of  this  part  of  the  chimney,  we  will  treat  the 
cap  as  a  truncated  cone,  deciding  upon  an  outline  that  will 
embrace  projections  and  allow  for  recesses,  deducting  from 
this  solid  cone  the  inner  cylinder,  we  shall  get  the  desired 
approximate  result. 

Let  a,  c,  d,  b,  in  Fig.  5,  indicate  the  area  of  solid  contents 
of  the  truncated  cone,  we  have : 

Diameter  at  top,  =  17  ft.  g  in.;  (17.75  f'-)'  =  3'5-° 

Diameter  at  bottom,    =  10  ft.  7  in.;  (10.50  ft.)'  =  11 1.9 

=  1877 

614.6 


Division  1,  out.  diam.,  17' 

Division  2,  out.  diam.,  14' 

Division  3,  out.  diam.,  13' 

Division  4,  out.  diam.,  1 1.5' 


10.  58x17.75 
614.6  X  0.  785  X  13.25 =  2,12 


Inner  cylinder 


699.7 


Total  cubic  contents  of  cap =   1,429.1 

For  the  contents  of  inner  flues  we  have; 

1  division  38.00  square  feet  x  64.3 ....        2,443.4 

2  "        25.52      "        "     X64.3....         1,640.9 

3  "        14.50      "        "     X64.3....  932.3 
Total  cubic  contents 


1,429.1  cubic  feet. 


5,016.6  cubic  feet. 

For  outer  flue,  cap  and  inner  flue. ,  .  17,603.7 

We  now  have  to  add  the  contents  of 

ribs,  with    an  average    projection 

of  8  inches  and  12  inches  wide  and 

for  these  we  can  allow 500     cubic  feet. 

Total  for  shaft 18,103.7      " 

From  the  foregoing  result  we  can  at  once  obtain  the 
quantity  of  brick  required  to  erect  the  chimne}'.  In  a  cubic 
foot  of  brickwork  with  a  J^  inch  joint  and  using  a  brick  S 
X  35/^  X  2}^  inches  there  are  21^  brick,  so  that  we  shall 
require  389,229.5  for  the  whole  chimne}'.  Both  kinds,  the 
key  form  and  circle  brick  can   be  brought   to  a  size  that  will 


contain  in  \olunie  an  equivalent  of  tlic  size  of  brick  on  which 
our  calculation  for  the  quantity  is  based,  but  as  we  have  pre- 
viously stated,  the  specially  shaped  brick  is  preferable,  as 
waste  of  material  is  obviated  and  labor  for  cutting  is 
saved  and  a  stronger  and  superior  class  of  work  obtained. 
It  will  also  be  found  that  in  building  the  chimney  entirel}' 
from  the  inside  without  the  use  of  outside  scaffold,  greater 
accuracy  of  the  work  is  secured,  as  the  plumb  rules  or 
straight  edges  when  specially  regulated  for  the  batter  of  the 
walls  are  easier  handled  with  better  results  on  the  face  of  the 
walls. 

Provision  is  made  at  the  base  of  the  chimney  by  means  of 
a  small  man  hole  to  enter  the  chimney  and  free  it  from 
accumulating  ashes  and  soot ;  iron  spikes  are  also  fixed  into 
the  inner  face  of  the  flue,  at  convenient  distances  to  reach 
the  top  if  it  may  be  found  necessary  when  the  chimney  is 
completed. 

Having  obtained  the  cubic  contents  and  quantity  of  brick, 
we  have  no  difficulty  in  arriving  at  the  total  weight  of  the 
chimney  and  the  pressure  which  the  structure  exerts  on  the 
concrete  foundation  and,  with  the  latter,  upon  the  ground. 

Let  one  cubic  foot  of  brick  work  set  in  cement  mortar  weigh 
I  26  poimds  ;  we  have  a  total  weight  of  shaft  and  inside  flues  of 
1,016  tons.  To  sum  .up  the  foregoing  remarks  on  the  con- 
structive details  and  quantities,  we  will  append  a  table  of 
dimensions,  etc.,  as  follows  : 

Working  capacity  of  chimney 2,000     H-i- 

Depth  of  foundation 12     ft. 

Height  of  chimney  inclusive  of  foundation 205      " 

Height  of  chimney  from  base  line  to  top  of  cap 193      " 

Height  of  cap  from  neck  of  shaft  to  top 1 4  ft.  9  in. 

Effective  height  from  inlet  of  boiler-flues 178  ft.  3  in. 

Batter  per  foot  on  side  walls  ,Vn  inches  outside,  and  ,§,  inside. 

External  diameter  of  chimney  at  base  line 17  ft. 

Internal  diameter  of  flue  at  base  line 8  " 

External  diameter  at  neck  under  cap 10  ft. 6  in. 

Interior  diameter  at  extreme  top 7      ft. 

Thickness  of  outer  wall  under  the  cap,  i  K  brick, 12       in. 

"  "       "  "  at  section   C  D,  2         "     16 

E  F,  2>^      '■     20 >^    " 

GH,3        "    24K    " 

Size  of  inlet  flue  from  boilers  9  feet  by  4  feet  6  inches,  with  an  area 
of  32  square  feet. 

Area  of  outlet  on  top  of  chimney 38.5  square  feet 

Total  weight  of  chimney,  including  foundation 1,588.5  tons 

Total  weight  of  brickwork,  from  base  line  upwards 1,016.5  tons 

Load  on  concrete  foundation  2.9  tons,  or  nearly  3  tons  per  square 
foot. 

The  load  on  the  ground  and  distributed  over  an  area  of  1,370  square 
feet  is  therefore  0.86  tons  per  square  foot. 

It  should  not  be  be  difficult  to  arrive  at  the  cost  of  this 
chimney  at  any  locality  if,  according  to  local  conditions,  prices 
of  materials  and  labor  are  estimated  from  the  quantities  we 
have  given. 

AN    IRON   CHIMNEY  OF   SIM1I..\K    DIMENSIONS. 

We  also  give  in  Figure  III  and  IV,  for  comparison,  an 
iron  chimney  of  nearly  equal  dimensions  as  regards  height  and 
inner  dimensions,  namely,  total  height  194  feet  from  base  to 
top  of  cap,  with  an  interior  diameter  of  S  feet  at  the  inlet  of 
boiler  flues  and  6  feet,  6  inches  at  the  top.  In  view  of  these 
dimensions  the  outer  flue,  which  is  constructed  of  steel  plates, 
reaches  to  the  foundation  and  is  bolted  down  to  an  iron  bed 
plate,  with  which  the  foundation  is  covered,  l)v  strong 
anchor  bolts. 

This  chimney  is  lined  inside  with  bricl<  from  base  line  to 
top  of  cap.      The  foundation  is  constructed  in  a  similar  man- 
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ner  to  that  of  the  previously  ilescrilied  round  chimney  ;  liere 
are  also  two  layers  of  steel  heams  imbedded  in  the  concrete, 
and  a  square  block  of  30  feet  is  formed  ;  on  this  concentric 
circular  blocks  of  concrete  are  placed  until  the  base  line  is 
reached.  The  long  anchor  bolts  are  imbedded  in  the  con- 
crete while  it  is  rammed  in,  extending  down  three-quarters  of 
the  depth  of  concrete;  the  bolts  are  spaced  18  to  20  inches 
from  center  to  center  in  a  circular  line,  that  is,  corresponding 
with  the  cast  iron  top  plate. 

Provision  is  here  made  for  bringing  the  inlet  flue  from  the 
boiler  plant  through  the  foundation  underneath  the  founda- 
tion plate  into  the  inner  flue,  as  shown  in  the  section. 

The  inner  flue  is  divided  into  three  sections,  of  the  lengths 
shown,  with  three  thicknesses,  or  i  ^  brick  from  base 
upwards,  two  thicknesses,  or  i  brick  for  the  second  division, 
and  I  thickness,  or  54  brick  for  the  upper  section ;  the  inner 
face  of  the  flue  is  carried  up  flush  and  true  to  the  batter  as  in 
the  previous  case,  ribs  are  formed  where  room  will  permit 
for  it,  and  the  space  between  steel  flue  and  brickwork  is  filled 
up  with  fine  drj-  ashes. 

The  outer  flue,  as  shown  in  sectional  plan,  is  made  of  steel 
plates  of  the  following  thicknesses,  ^  inch  for  the  first 
1/2  inch  for  the  second  and  i^  inch  for  the  third  division^ 
a  cap  is  formed  of  steel  plates  as  indicated  in  Figure 
III  and  Figure  IV.  The  erection  of  an  iron  chimney 
of  the  foregoing  dimensions  requires,  no  doubt,  a  safe 
scaffold  and  good  tackle,  with  the  skill  and  experience  of 
good  boiler  makers  to  insure  a  satisfactory  result. 

The  chimney  as  represented  here  may  not  exceed  in  weight 
^5  to  60  tons,  while  the  inside  brick  flue,  containing  about 
5,000  cubic  feet,  would  increase  this  weight  by  about  225 
tons,  giving  a  total  of  only  285  tons,  being  somewhat  more 
than  one-third  of  the  weight  of  the  round  brick  chimney  of 
similar  dimensions. 

SOME  VIEWS  IN  LYONS. 


Lyons,  the  second  citj-  in  France,  has  a  population  of 
450,000  and  is  located  at  the  junction  of  two  navigable 
rivers,  the  Rhone  and  the  Saone,  by  which  it  is  divided  into 
three  parts.  The  Rhone  here  follows  a  nearly  straight 
course  from  northeast  to  southwest,  while  the  Saone 
approaching  from  the  north,  is  turned  by  the  surrounding 
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bluffs  and  makes  a  broad  curve  to  the  left  antl  then  ti>  the 
right,  forming  a  sharp  shoulder  in  the  tongue  of  land 
between  the  two  rivers.     Below  this  shoulder  the  two  rivers 


flow  nearly  parallel  to  the  junction.  The  old  town  is  on  the 
narrow  tongue  and  now  also  includes  the  quarter  of  La 
Croix-Rousse  lying   on   the  bluffs  to  the  north,  just  above 
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the  bend  in  the  Saone.  To  the  east  on  the  left  bank  of  the 
Rhone  are  the  divisions  of  La  Guillotiere  and  Les  Botteaux 
occupying   the  slopes  of    the   hills    which  are   crowned  by 
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SNOW-PLOW — OULLINS    LINE. 

fortifications.  On  the  right  bank  of  the  Saone  the  bluffs 
are  much  sharper  and  the  quarters  of  Fourviere  and  Vaise 
are  on  plateaus  overlooking  the  rest  of  the  city. 

When  compared  with  other  European  cities,  Lyons  has 
an  extensive  system  of  tramways,  there  being  ten  lines  of 
street  railways  which  connect  the  several  parts  of  the  town 
and  the  numerous  suburbs  surrounding  it.  The  most  pro- 
gressive of  these  lines  are  operated  by  electricity,  as 
described  in  the  Revikw  for  F"ebruary,  and  all  of  them 
will  probably  be  so  transformed  in  the  near  future.  The 
first  line  equipped  with  electricity  runs  from  the  Place  de 
la  C'harite,  near  the  center  of  the  old  town,  along  the  right 
bank  of  the  Rhone,  through  the  Perrach  quarter  (so  called 
from  the  name  of  a  citizen  who  in  the  latter  part  of  the  last 
century  enlarged  the  town  by  moving  the  junction  of  the 
rivers  farther  south)  to  Oullins,  a  town  of  9,000  inhabitants, 
3  miles  below  the  junction.  One  of  our  illustrations  shows 
a  construction  car  used  for  overhead  work  on  this  line,  and 
another  a  snow  "  plow."  The  snow  (juestion  is  not  a  serious 
one    for    the    railways  of    Lyons,   and   no   special   cars   are 
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needed  for  cleaning  the  tracks.  Snow  falls  but  seldom  and 
is  never  so  deep  as  to  block  traffic.  For  clearing  the  tracks 
however,  the  triangular  plow  shown  is  drawn  behind  a  car 
in  regular  service. 

The   Place    Carnot,    a    handsome    square    in    the    central 
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"FICELLE       TO    CKOIX-ROUSSE. 

part  of  the  city  ornamented  with  a  statue  of  the  Republic, 
is  the  terminus  of  several  of  the  tramway  lines.  Our  illus- 
tration shows  the  old  style  double-decked  horse  cars. 

In  addition  to  the  horse  and  electric  lines  in  Lyons  there 
are  four  cable  lines,  called  "  Ficelles,"  which  are  employed 
for  reaching  the  plateaus  to  the  north  and  west  of  the  city. 
These  are  double  track  lines  on  the  "balanced"  system. 
The  two  cars,  one  ascending  and  one  descending,  are 
attached  to  the  ends  of  a  steel  cable  which  passes  about  a 
ilrum  at  the  head  of  the  incline,  to  which   the  motive  power 


is  applied.  The  cable  is  supported  on  pulleys  placed  at 
short  intervals  along  the  center  of  each  track.  The  Ficelle 
to  the  Croix-Rousse  ascends  too  feet  in  less  than  half  a 
mile,  making  trips  at  intervals  of  five  minutes  and  very  con- 
siderably shortens  the  time  required  for  reaching  this  quar- 
ter of  the  town. 

The  Ficelle  to  St.  Just  affords  ready  acesss  to  the  railroad 
station,  Gare  de  St.  Just,  which  is  a  few  minutes  walk  from 
the  cathedral  of  Notre  Dame  de  Fourviere. 


In  the  icpdrt  (if  the  Scranton  Traction  Company  for  the 
six  months  ending  December  31,  1S96,  the  gross  earnings 
were  given  as  $191,625,  an  increase  of  $23,095  over  the 
previous  six  months,  while  the  operating  expenses  amounted 
to  $102,390  and  the  fixed  charges  of  $67,476  left  a  sur- 
plus of  $21,758. 


On  June  26  an  important  exhibition  will  be  opened  at 
Sydney,  New  South  Wales.  The  exhibition  is  solely  for 
the  advancement  of  engineering  science  and  will  embrace  all 
the  branches  of  engineering.  No  charge  is  to  be  made  for 
space  but  the  executive  committee  reserves  the  right  to  limit 
the  space  of  each  exhibitor. 

Group  VI  comprises  railway,  tramway  and  vehicular 
appliances  and  embraces  rails,  switches,  signalling  apparatus, 
locomotives,  goods  wagons,  carriages,  tram  cars,  brakes, 
bicycles,  tricycles  and  auto-cars. 

Group  IX  covers  electricity  and  is  an  important  one,  em- 
bracing generators,  conductors,  testing  and  measuring  ap- 
paratus, telegraph,  telephone  and  electric  lighting  apparatus, 
transmission,  distribution  and  utilization  of  power,  etc. 

The  exhibition  will  remain  open  throughout  Jul)-  and 
August  and  it  is  expected  that  it  will  be  an  even  greater  suc- 
cess that  those  held  in  18S3  and  1SS6.  The  executive  com- 
mittee has  appointed  Edward  Noyes,  of  Sydney,  as  its  rep- 
resentative in  Europe  and  America.  All  communications 
on  the  part  of  intending  exhibitors  may  be  addressed  to  him 
care  of  the  Standard  Air-Brake  Company',  100  Broadway, 
New  York,  and  thev  will  receive  prompt  attention. 


A  MODEL  RECORD. 

The  Calumet  Electric  Street  Railwaj',  Chicago,  of  which 
H.  M.  Sloan  is  the  progressive  manager,  has  made  up  a 
statement  of  operating  expense,  from  May  i  to  December 
31,  1S96,  and  the  result  appears  in  the  following  table: 

Average  operating 

Expense  item.  expense  per  car-mile. 

General 00502 

Taxes,  insurance  and  legal 00559 

Power 01061 

Transportation 04246 

Line 00152 

Track 00075 

Motors  and  appliances 002  1 2 

Generators  and  appliances 0001 7 

Trucks 00070 

Bodies 00052 

Buildings 00013 

Steam  plant 00020 

Tools  and  machinery 00004 

Sundries 00020 

Total 07003 


STREET  RAILWAYS  FOR  CHEYENNE. 


The  old  horse  car  system  of  the  Cheyenne  Street  Rail- 
way Company  has  been  abandoned  for  the  past  four  years. 
The  city  now  has  a  population  of  20,0000  and  is  able  to  sup- 
port a  good  system  of  street  railways.  Recently  a  franchise 
for  99  years  was  granted  to  the  Cheyenne  Electric  Railroad 
Company,  incorporated  by  M.  S.  Weller,  A.  N.  Butler,  J. 
N.  Freeman,  of  Denver,  Col.,  and  C.  T.  Metz  and  M. 
McGill,  of  Cheyenne.  Three  lines  will  radiate  from  the 
Union  Pacific  station,  making  the  length  of  track  about  9 
miles.  The  organization  of  this  new  company  has  aroused 
the  old  one  to  life  and  action.  It  now  proposes  to  relay  its 
old  tracks  and  introduce  electric  traction.  Between  the  two 
companies  the  prospects  for  street  car  service  are  very  good. 


(^tuctl^^ailM^j^yiW* 


STREET   RAILWAY   LAW. 


177 


EDITED    BY    FRANK    HUMBOLDT    CLARK,    ATT0RNP:Y    AT    LAW,    CHICAGO. 


Jiiifiti^-  on  the  Front  Platform  of  a  Street    Car. 

It  is  not  negligence  per  se  to  ride  on  the  front  platform  of  a  street 
car,  even  though  there  are  seats  inside;  the  question  of  negligence  is 
one  of  fact  for  the  jury  taking  Into  view  all  the  circumstances  of  the 
case. 

The  Court,  by  Patterson,  J.,  iu  its  opinion  said,  this  action 
was  brought  to  recover  damages  for  personal  injuries  sus- 
tained by  the  plaintiff  while  a  passenger  upon  a  car  belong- 
ing to  the  defendant,  a  street  railway  conipanv,  which  in- 
juries, it  is  alleged  in  the  complaint,  were  caused  by  the 
negligence  of  the  defendant's  servant,  the  driver  of  the  car. 
The  plaintiff,  at  the  time  the  accident  occurred  was  riding 
on  the  front  platform  of  the  car,  which  circumstance  induced 
the  trial  judge  to  dismiss  the  complaint,  on  the  ground  that 
the  evidence  showed  that  the  plaintiff  failed  to  place  himself 
in  as  safe  a  position  in  the  car  as  he  was  able  to  obtain. 
That  was  attributed  to  the  plaintiff  as  negligence  on  Ills 
part  to  defeat  his  right  to  a  recovery.  From  the  judgment 
entered  upon  the  dismissal  of  the  complaint  and  from  an 
order  denying  a  motion   for  a  new  trial  the  plaintiff  appeals. 

It  appears  that  the  plaintiff  entered  the  car  on  the  rear 
platform  and  was  smoking,  and,  according  to  his  story,  he 
\vas  told  by  the  ccniductor  that  if  he  wished  to  smoke  lie 
must  go  to  the  front  platform.  There  were  not  many  pas- 
sengers in  the  car  and  he  could  have  found  a  scat  in  it.  Acting 
upon  the  assumed  invitation  of  the  conductor,  he  went  to 
the  front  platform.  The  car  was  going  along  West  street, 
and  when  it  reached  the  curve  at  West  Kleventh  street,  the 
condition  of  the  pavement  between  the  tracks  was  such  that 
the  horse  drawing  the  car  was  compelled  to  stop.  There 
appears  to  have  been  quite  a  network  of  tracks  at  or  near 
this  point.  According  to  the  plaintiff's  version,  the  driver 
gave  the  horse  a  blow  with  a  whip,  the  horse  made  a  plunge 
and  the  car  went  off  the  track.  The  next  thing  the  plaintiff 
knew  was  that  he  was  picked  up  by  two  laborers  and  carried 
across  the  tracks  to  a  woodshed  in  the  neighborhood.  lie  was 
seriously  injured  by  falling  or  being  thrown  from  the  car. 
The  plaintiffs'  account  of  the  occurrence  with  respect  to  the 
act  of  the  driver,  and  the  cause  of  his  falling  off  the  car  is 
contradicted  by  the  defendant's  witnesses.  The  plaintiff 
further  testifie<l  that  the  street  and  the  tracks  generally  were 
in  very  bad  condition  ;  repairs  were  being  made  to  the  pave- 
ment on  the  street,  but  those  repairs  had  not  been  completed 
at  the  place  at  which  the  car  went  off  the  track.  It  was 
apparently  a  perilous  ]>lace,  in  consetiuence  of  the  condition 
of  the  street.  The  plaintiff  says  that,  noticing  that  fact,  he 
had  grasped  the  hamlrail,  but  had  release<l  his  grasp  upon 
being  called  on  by  the  conductor  to  pay  his  fare. 

The  motion  for  a  non-suit  was  made  upon  two  grounds  : 
First,  that  negligence  on  the  part  of  the  defendant's  servant, 
the  driver,  was  not  shown,  and  secondly  alleged  contributory 
negligence  of  the  |)lainliff.  There  was  evidence  (coming 
from  the  plaintiff  himself)  to  show  the  negligence  of  I  he 
driver.  Counsel  for  the  plaintiff  insists  that  negligence  is  to 
be  imputed  to  the  defendant,  from  the  mere  fact  tliat  tile  car 
left  the  track,  u|)on  the  authority  of  ICdgerton  against  N.  'l'. 
iV  II.  K.  K.  Co.  (39  N.  \' .  237),  and  sul)se(|uent  cases  to 
the  same  effect.  I5ul  the  rule  aj)|)lie<l  in  that  case  refers 
allogelher  to  slcani  railways  and  to  cases  where  nol  only 
the  vehicles,  but  the  tracks,  are  within   the  entire  control  of 


the  defendant.  It  would  be  grossly  unjust  to  extend  that 
rule  to  street  railway  companies,  which  have  no  exclusive 
control  over  the  track  or  roadway,  but  whose  tracks  are 
daily  used  by  thousands  of  other  vehicles,  and  are  placed  iu 
public  streets  under  the  control  of  the  city  authorities,  and  in 
which  work  is  constantly  being  done  on  or  under  the  road- 
ways and  tracks.  But  there  was  In  the  testimony  of  the 
plaintiff,  if  it  is  to  be  believed,  ver)-  positive  evidence  of 
negligence  on  the  part  of  the  driver,  and  it  is  only  upon  the 
theory  that  the  statement  is  true  that  the  question  of  negli- 
gence could  properly  have  been  left  to  the  jury. 

The  condition  of  the  street  and  of  the  track  according  to 
that  testimony  was  such  as  called  for  more  than  ordinary 
care  on  the  part  of  the  driver.  The  difficulty  of  making 
progress  was  so  great,  according  to  the  plaintiff's  account, 
tliat  the  horse  stopped  and  it  was  (if  the  plaintiff's  story  be 
true)  the  sudden  blow  with  the  whip  that  started  the  horse, 
whose  plunging  forward  cause  the  car  to  leave  the  track. 
There  was,  therefore,  some  evidence  of  negligent  conduct 
on  the  part  of  the  defendant's  servant  inducing  the  accident. 

The  learned  judge  held  that  it  was  contributory  negli- 
gence on  the  part  of  the  plaintiff  to  ride  on  the  front  plat- 
form, that  not  being  the  safest  place  for  him.  We  assume 
that  the  learned  judge  meant  the  safest  place  under  all  the 
circumstances  of  the  case.  It  is  not  negligence  per  se  for  a 
passenger  to  ride  on  the  front  platform  of  a  street  railway 
car.  Spooncr  V.  15.  C.  R.  R.,  54  N.  Y.  230;  Sheridan  v. 
B.  C.  N.  R.  R.,  36  N.  Y.  39;  Clark  v.  8th  Ave.  R.  R.,  36 
N.  Y.  135  ;  Nolan  v.  B.  C.  &  N.  R.  R.,  87  N.  Y.  63  ;  Gra- 
hame  v.  Man.  R'y,  149  N.  Y.  336.  It  is  suggested  that  in 
the  cases  in  which  the  rule  referred  to  has  been  applied,  it 
appeared  that  the  passenger  on  the  platform  was  riding  on  a 
crowded  car  and  could  not  find  a  seat  in  the  interior;  but  tnat 
is  not  so,  and  the  rule  is  not  confined  to  such  conditions  only. 

In  Nolan  v  B.  C.  &  N.  R.  R.  Co.,  supra,  the  facts  closely 
resembled  those  in  the  case  before  us.  There,  the  plaintiff 
got  upon  a  car  of  the  defendant  in  which  there  were  many 
\acant  seats  inside  ;  lie  went  to  and  was  smoking  upon  the 
front  platform,  the  conductor  look  his  fare,  the  driver  struck 
one  of  the  horsi's  with  his  whip,  the  horse  plunged,  gave 
the  car  a  jolt  which  threw  the  plaintiff  off  and  the  plaintiff 
was  run  o\cr  and  injured  ;  and  it  was  held  that  contributory 
negligence  as  a  matter  of  law  could  not  be  imputed  to  the 
plaintiff  from  the  fact  of  his  riding  upon  the  front  platform, 
but  that  that  question  was  one  for  the  jury.  In  the  opinion  in 
thai  case  the  authorities  are  collated  and  criticised  and  It  is 
stated  that  the  rule  is  settled  (independently  of  a  statide  not 
ap])licahle  to  this  case)  ;  that  even  with  relation  to  cars  on 
steam  railways,  it  is  not  negligence  per  se  for  a  passenger  to 
stand  on  the  froni  platform  while  the  car  is  moving,  and  it 
is  said  that  the  i|uestion  is  one  of  fad  for  the  jury,  taking 
into  view  all  (lie  cinumslances  of  the  case. 

(.Supreme  Courl  of  New  N'ork,  Hastings  vs.  Ci-nlral 
Crosstown  Railroad  Company.     29  Chicago  Legal  News  2f).) 

Change    if    Motive    Power,        Actjiiiescence. —  Paramount 
liight  of  Street  Railway  Company  to  use  oj  Sired. 

Where  the  consent  of  a  borough  is  necessary  I(j  empower 
a  street  railway  company  to  change  its  motive  power,  the 
acquiescence  of  the  borough  in  the  change  for  five  years  will 
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be  presumetl  to  give  such  consent,  and  will  estop  the  claim 
of  an  individual,  in  an  action  against  the  company  for  per- 
sonal injuries,  that  the  maintenance  of  the  new  system  of 
active  power  is  negligence  per  se. 

Although  the  right  of  an  electric  street  railway,  even  to 
that  part  of  the  street  occupied  by  its  rails,  is  only  in  com- 
mon with  that  of  other  travelers,  yet  it  has  the  paramount 
right  to  the  use  of  the  street  for  a  reasonable  time,  and  to 
place  there  usual  and  ordinary  appliances  for  the  repair  of  its 
wires. 

Supreme  Court  of  Pennsylvania.  Potter  vs.  Scranton 
Traction  Co.  4  American  &  English  Railroad  cases.  (N. 
S.)     307.  _^ 

THE  METROPOLITAN  STREET  RAILWAY 
ASSOCIATION. 


The  benevolent  association  recently  organized  among  the 
employes  of  the  Metropolitan  Street   Railway  Company,  of 


of  death  his  representatives  receive  $150.  These  dues 
secure  medical  services  for  members  without  further  expense 
to  them. 

In  keeping  accounts,  each  month  is  made  to  stand  by 
itself  and  any  surplus  is  invested  for  the  benefit  of  the  asso- 
ciation. A  wise  and  responsible  financial  management  is 
secured  by  the  constitution,  which  provides  that  the  general 
manager  and  the  treasurer  of  the  Metropolitan  Company 
shall  be  ex-oflicio  president  and  treasurer,  respectively,  of 
the  association.  In  accordance  with  this  provision,  H.  M. 
Littell  is  president,  and  H.  S.  Beattie  treasurer,  and  to  their 
efforts  the  present  flattering  condition  of  the  association  is 
due. 


A  STREET  RAILWAY  IN  HAYTI. 


Through  the  courtesy  of  Alexander  Battiste,  United 
States  deputy  consul  at  Port  au  Prince,  Hayti,  we  are 
enabled  to  present]|^illustrations  of  the  street  railway  in   that 


M     I'KINCE,    llAVTl. 


New  York,  started  business  on  February  i,  with  1,120 
members  and  its  success  is  assured.  In  addition  to  the 
benevolent  and  insurance  features,  the  Metropolitan  Street 
Railway  Association,  as  it  is  called,  offers  social  advantages 
which,  as  the  present  membership  indicates,  are  keenly 
appreciated  by  all  classes  of  the  company's  employes. 

The  company  has  very  generously  provided  a  large  club 
room  at  50th  street  and  7th  avenue,  and  furnished  it  with 
chairs,  tables,  bookcases  and  piano.  This  room  will  be  sup- 
plied with  about  forty  weekly  and  monthly  papers,  and  also 
with  models  of  trscks,  curves,  grips,  signal  boxes,  trolley 
plows,  motors,  etc.,  so  that  the  men  can  always  find  amuse- 
ment and  instruction  here  when  off  duty.  Concerts,  lectures 
and  smokers  will  be  given  frequently  as  special  entertain- 
ments. 

Membership  in  the  association  is  purely  voluntary,  but  is 
limited  to  employes  of  the  company,  and  ceases  when  this 
connection  is  severed.  The  dues  are  50  cents  per  month 
with  an  initiation  fee  of  one  dollar.  When  disabled,  a  mem- 
ber is  entitled  to  one  dollar  per  day  sick  benefit,  and  in  case 


city.  The  line  when  completed  will  comprise  iS  miles  of 
track,  there  being  6  miles  already  built.  The  original  inten- 
tion was  to  procure  the  equipment  in  France,  but  on  the 
death  of  H.  Laforesterie,  to  whom  the  franchise  was  orig- 
inally granted,  and  the  reorganization  of  the  company  under 
its  present  title  of  the  Societe  des  Tramways  de  Port  au 
Prince,  it  was  decided  to  have  the  rolling  stock  built  in 
America. 

The  track  is  narrow  gage  and  laid  with  35-lb.  T-rails 
rolled  in  Pittsburg.  As  shown  in  the  illustration,  steam  is 
the  motive  power,  but  a  change  to  electricity  is  already  a 
mooted  question.  The  cars  were  furnished  by  the  Jackson 
&  .Sharp  Company,  Wilmington,  Del.,  and  are  of  the  ordi- 
nary open  type  used  in  this  country,  but  shorter  and  smaller 
in  etery  way  for  the  proper  adaptation  to  the  narrow  gage. 
The  engines  are  small  tram  engines,  built  bj'  II.  K.  Porter 
&  Co.  of   Pittsburg. 

The  capital  for  the  enterprise  was  furnished  by  Cjerman 
and  Haytien  capitalists,  and  the  management  is  under  the 
direction  of  F.  Hermann  &  Co.,  a  German  firm.     The  chief 


(^t?i^iF(aiWay-lf\eyi^ 


179 


engineer,  H.  Tomasset,  and  the  manager,  Charles  Thomas- 
set,  are  Frenchmen,  with  extensive  experience  in  street  rail- 
way work. 

The  second  illustration  shows  the  principal  street  of  the 
capital  on  the  occasion  of  the  celebration  of  the  national 
independence.  The  present  progressive  spirit  in  Hayti  is 
in  marked  contrast  to  that  of  a  few  years  ago,  when  it 
could  be  truthfully  said:  "There  is  not  a  railroad  nor  a 
common  road  worthy  of  the  name  in  the  country  ;  no  public 
improvements  and  no  public  weal.  Her  motto  might  well 
be,  'millions  for  dissention  and  not  one  centime  for  improve- 
ment.' "  The  investment  of  capital  in  such  enterprises  as 
this  means  that  there  is  more  confidence  in  the  stability  of 
the  government,  and  the  "black  republic"  is  to  be  con- 
gratulated. 

LITERALLY  SNOWED  UNDER. 


General  Manager  Sergeant,  of  the  West  End  road,  Bos- 
ton, relates  an  amusing  incident  which  occurred  on  his  road 
during    the    last    big    snow   storm.      In   order   to   get  quick 


of  arrest  the  old  man  sadly  drove  off  with  his  load  of  snow, 
the  boys  from  Italy  tossing  a  few  farewell  shovels  which 
filled  the  front  of  the  box  up  to  the  driver's  knees.  When  last 
seen,  the  old  man  was  headed  down  Washington  street  with 
a  load  of  snow  as  big  as  a  small  house,  looking  for  a  place 
to  unload. 

TROLLEY  CAMPAIGN  IN  NEW  HAMP- 
SHIRE. 


The  friends  of  the  trolley  in  New  Hampshire  have 
formed  a  permanent  organization  for  the  purpose  of  con- 
ducting a  "campaign  of  education"  during  the  next  two 
years  and  electing  a  legislature  that  will  grant  charters  to 
electric  railway  companies  in  all  parts  of  the  state  where  a 
demand  for  them  exists.  The  organization  was  effected  at 
a  meeting  held  in  Concord  on  February  lo,  which  was 
attended  by  about  35  prominent  men  from  New  Hampshire 
and  Massachusetts.  It  is  not  intended  that  the  association 
shall  exert  its  influence  in  behalf  of  the  roads  which  have 
charters  now  pending,  but  is  to  look  to  the  legislature  of  i  S99. 
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SCENE    IN    I'OKT    AU    FRINGE,    HAYTI. 


action  every  available  team  in  the  city  was  hired,  some 
among  the  lot  being  very  antiquated.  At  the  same  time 
hundreds  of  shovelers  were  employed,  including  one  large 
gang  of   Italians  who  could  not  speak  a  word  of  English. 

It  chanced  an  honest  old  farmer  with  a  big  lumber  wagon 
wandered  into  the  down  town  district,  and  unfortunately  for 
him  stopped  a  moment  in  the  midst  of  these  Italians.  In  an 
instant  several  big  shovels  full  of  snow  were  in  the  air  and 
descended  into  his  wagon.  The  old  man  heard  the  noise 
and  looking  around  called  out  to  them  to  stop.  This  was 
accepteil  as  encouragement  to  work  faster,  and  the  snow 
came  in  more  rapidly  than  before.  Then  the  driver  began 
to  wax  wroth,  and  the  more  he  wave<l  his  arms  the  faster 
the  boys  let  it  come.  His  language,  (piite  un-Bostonian  was 
taken  as  an  admonition  to  "  shake-em-iip,"  and  that  wagon 
wa-s  filled  with  a  ton  of  snow  in  less  lime  than  it  takes  to 
tell  the  story.  About  this  time  an  officer  came  along,  and 
seeing  the  wagon  loaded  and  blocking  the  street,  ordered  it 
to  move  on.      Explanations  were  in  vain,  and   under  penalty 


POSSIBLE  FIELD  FOR   INTERURBAN  LINE 


Our  attention  is  called  to  what  promises  some  day  to  be 
a  profitable  interurban  enterprise  in  Colorado.  The  dis- 
tance from  Denver  to  Cheyenne  is  107  miles,  with  good 
towns  along  the  line.  Greely  has  4,500  people ;  Brighton, 
1,300;  Ft.  Lupton,  1,000;  Evans,  2,000,  and  Athol  3,500. 
There  are  numerous  smaller  places  and  a  rich  farming 
district.  Good  freight  business  can  be  secured,  as  the 
local  rates  on  the  Union  Pacific  are  very  high,  with  no 
competition.  Several  good  water  powers  are  available  for 
power. 

Ka])id  progress  is  lieiiig  ni;tdi'  cm  llu-  l'",lin  iui'iiuc  line, 
I'hihidelphia,  which  skirls  West  l'':iinii(iiinl  and  ICast  parks. 
The-  ;,n-adiii,-  had  brcM  dniu-  for  th,-  r.iad  bcl  and  ihc  loops 
llnish.-d,  sK  iiiilfs  ..f  sli-c-l  (al.U-  is  brinu  used  f ,  a-  friuc-  wca'k 
along  tin-  way.  The  60  cars,  imjw  st<irc-d  in  the  barns,  will 
s(j<in  Ik-  carrying  passengers. 
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ORGANIZATION  OF  THE  CHICAGO  CITY 
RAILWAY. 

At  the  annual  meeting  of  the  Chicago  City  Railway  some 
slight  changes  were  made  in  the  scheme  of  administration  ; 
the  ofiice  of  general  manager,  hitherto  filled  by  the  presi- 
dent, was  annexed  to  that  of  superintendent.  The  diagram 
which  we  publish  shows  in  a  graphical  manner  the  organ- 
ization, the  lines  indicating  the  channels  through  which 
the  reports  of  officers  and  heads  of  departments  reach  the 
president.  The  following  extracts  from  an  order  taking 
effect  February  15,  will  explain  further  the  duties  which 
de\  olve  upon  the  different  officers  and  heads  of  departments, 
whose  duties  are  not  made  clear  by  the  title  of  the  office  : 

The  general  officers  of  the  company,  vice-president,  secre- 
tary, treasurer,  general  manager  and  superintendent,  general 
counsel,  and  auditor,  report  to  the  president  direct  The 
vice-president  in  the  absence  of  the  president  receives  the 
reports  otherwise  going  direct  to  the  latter.  The  claim 
department  and  the  right  of  way  department  are  under  the 
supervision  of  the  general  counsel.  The  auditor  keeps  all 
accounts,  checks  bills,  makes  out  vouchers  and  attends  to 
rents,  collections  and  statistics. 

The  general  manager  and  superintendent  has  charge  of  all 
questions  of  operation,  discipline  of  train  service  employes, 
and  purchasing  department. 

The  chief  engineer  reports  direct  to  the  manager, 
sending  daily  written  report  of  amount  of  pay  roll  for  each 
power  station  and  for  floating  gangs,  as  compared  with  last 
year. 

The  storekeeper  buys  articles  needed  when  ordered  on 
requisitions    approved   by   manager,  and  submits  reports   on 
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receipts  and  expenditures  of  material  and  stock  in  store 
room. 

The  master  car  builder  has  charge  of  shop  employes,  fixes 
standards,  and  employs  shop  men.  He  makes  daily  report 
to  manager  as  to  number  of  men,  cars  turned  out,  and 
amount  of  wages  as  compared  with  last  year. 

The  track  master  makes  similar  report  in  regard  to  his 
department. 

The  electrical  engineer  has  charge  of  construction  and 
operation  of  all    500-volt  circuits    (except   inside    of  power 


station)  ;  also  all  heat,  light  and  insurance  questions;  makes 
ilaily  report  as  to  number  of  men  employed  and  pay  roll  as 
compared  with  last  year.  The  inspector  of  heat,  light,  sig- 
nals and  insurance  reports  to  the  electrical  engineer  upon  the 
economics  of  these  subjects  and  also  upon  cleanliness,  fire 
service,  fire  drill  of  employes,  and  keeps  signals,  etc.,  in 
order. 

The  superintendent  of  time  tables  attends  to  the  fitting  of 
cars  and  trains  to  the  demands  of  traffic,  and  has  charge  of 
and  gives  orders  to  all  officers  of  the  operating  department 
as  to  the  movement  of  trains  and  time  tables.  In  this  con- 
nection an  effort  is  made  to  have  the  system  pliable  so  that 
trains  may  be  arranged  to  suit  conditions  on  short  notice. 
The  superintendent  of  time  tables  also  has  charge  of  trans- 
fer tickets  and  points  of  transfer. 

The  receivers  report  to  the  manager  and  also  send  in  daily 
duplicate  reports  to  the  treasurer. 

The  chief  inspector  has  charge  of  special  agents,  of 
examination  of  applicants  for  train  service,  and  of  examina- 
tion of  men  turned  in.  Uniforms,  trainmen's  lists,  trip 
sheets,  registers,  pay  rolls,  lost  articles,  complaints,  and 
miscellaneous  office  duties  not  otherwise  assigned  are  also 
included  in  the  inspector's  department. 

The  chief  supervisor  has  charge  of  all  outside  work  in 
connection  with  train  service;  hires  and  discharges,  subject 
to  the  approval  of  the  general  manager,  all  watchmen, 
switchmen  and  signalmen.  He  has  immediate  charge  of 
barn  foremen  and  two  regular  assistant  supervisors,  and  will 
employ  others  when  needed.  The  supervisor,  his  assistants 
and  barn  foremen  will,  at  their  discretion,  suspend  employes 
in  the  transportation  department,  to  report  to  general  man- 
ager for  discipline,  and  will  send  in  written  report  of  such 
action  on  the  same  day.  The  supervisors  are  also  the  cus- 
todians and  inspectors  of  buildings,  waiting  rooms,  cars  and 
repairs  of  the  same  (except  the  general  office  building). 

The  barn  foremen,  subject  to  the  directions  of  the  super- 
visor and  the  superintendent  of  time  tables,  have  charge  of 
barns,  cars,  property  and  men  and  train  service  each  in  his 
own  division. 

The  general  manager's  secretary  has  charge  of  the  print- 
ing department,  employes'  passes,  telephone  service  and  the 
general  office  building 

The  general  orders  conclude  as  follows  : 

"  Reports  from  all  chiefs  of  departments  to  the  manager 
will  be  made  daily,  and  will  be  made  out  by  them  person- 
ally, as  their  personal  familiarity  with  their  expenditures  is 
important. 

"  Officers  and  foremen  will  not  employ  relatives  of  any 
employe  already  on  the  road ;  will  not  board  or  room  men 
under  them  ;  solicit  business  or  subscriptions,  or  in  any  other 
way  make  use  of  their  positions  for  personal  profit  to  the 
possible  detriment  of  the  company's  interests.  No  two 
members  of  the  same  family  will  in  future  be  employed  in 
the  operating  department." 


OPEN  CARS  IN  WINTER. 


Many  of  our  readers  will  be  surprised  to  learn  that  open 
cars  are  kept  in  operation  a  good  portion  of  the  winter, 
each  year,  in  Denver.  The  past  season  has  been  unusually 
favorable  with  much  mild  weather,  and  opens  have  been  the 
rule  and  closed  cars  the  exception.  One  day  about  the  mid- 
dle of  February  there  were  only  22  closed  cars  in  operation 
on  all  the  lines,  the  balance  being  summer  cars. 
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SHOPS  OF  THE  CINCINNATI  STREET 
RAILWAY  COMPANY. 


The  new  shops  of  the  Ciiuiiiiuiti  Strcot  Rail\\a\  Com- 
pany arc  located  at  what  was  the  imcc  famous  "Chistor 
Park  Race  Track".  Chester  Park  conipriseil  about  20  acres 
of  ahiiost  level  land  lying  northwest  of  Cincinnati,  just  out- 
sitle  of  the  corporation  line.  When  the  company  acquired 
possession  of  the  park  a  portion  was  set  aside  as  a  pleasure 
resort  and  the  company  has  built  a  club  house,  amphitheatre, 
bicycle  track,  cinder  sprinting  track,  etc.,  so  that  it  remains  a 
popular  resort,  and  retains  the  old  name.  The  eastern  por- 
tion of  the  grounds  is  occupied  by  the  shop. 

The  company  had  a  large  number  of  small  shops,  acquired 
through  consolidation  with  other  systems,  but  wished  to  con- 
centrate the  work  at  one  point.      Accordingly  after  a  careful 


The  huiklings  lie  on  eitlier  side  of  Mitchell  avenue  and  are 
separated  by  cross  streets  giving  good  light  and  fire  protec- 
tion as  well.  The  Spring  Grove  avenue  fronts  of  the  paint 
shop  and  ear  house  are  shown  in  one  of  ihe  illustrations. 
lieing  llie  ones  most  seen  by  the  public  tlie\  ha\c  castellated 
towers  at  the  corners  and  imposing  arciu'd  doorwa\s  at  the 
car   tracks. 

Beginning  at  the  soutli  l-\\i\  the  th'st  of  the  Imildings  on 
west  side  of  Mitcliell  a\  enue  is  the  jiaint  shop,  a  Iniilding 
205  ft.  wide  and  325  ft.  long  on  the  longest  side.  The 
building  has  12  tracks.  The  floor  is  of  cement  except  where 
the  rail  heads  show  themselves.  On  the  south  side  are  tlie 
oil  room  where  the  paints  are  mixed  and  a  room  for  the 
heating  apparatus.  The  office  building  joins  the  paint  shop 
on  the  southwest  corner. 

North  of  the  paint  shop  is  a   large   building   37S  x  205    ft. 


IF    THE    CINt'INNATI    STREET    RAILWAY    COMl'ANV. 


examination  of  several  ear  works  the  present  plant  was 
built.  It  has  a  capacity  for  overhauling  and  repairing  500 
or  600  cars  in  the  four  months  that  open  cars  are  in  service 
and  of  course  an  equal  number  of  closed  ears  are  cared  for 
during  the  winter  months.  In  addition  the  company  will 
bin'ltl  its  own  cars.  Work  was  liegun  at  the  shops  on  Feb- 
ruary I :;. 

Work  on  the  plans  was  begun  in  the  fall  of  1895,  **"''  '"^^ 
the  Chester  Park  athletic  grounds  were  to  be  opened  in 
May,  1896,  the  generating  station  was  the  first  to  be  com- 
pleted. The  generating  station  is  located  at  the  north  end 
of  the  plant  on  the  tracks  of  the  Cincinnati,  Hamilton  <.V 
Dayton  Railroad,  so  that  coal  is  delivered  to  the  boiler  room 
in  cars.  The  V)uilding  is  of  brick  with  stone  trimmings  and 
is  the  only  brick  building  on  the  grounds. 

The  bailer  plant  comprises  five  72-in.  x  18-ft.  tubular  boil- 
ers, equipped  with  Murphy  furnaces.  The  engines  are  of 
the  llamilton-corliss  type  by  the  Ilooven,  Owens  &  Renl- 
X  hier  Company,  Hamilton,  O.  They  are  belted  to  a  line 
^haft  which  drives  three  62-D  generators  supi)lying  current 
at  300  volts,  used  for  motor  purposes,  and  three  Card  75- k- 
w  machines  for  the  incandescent  camp  circuits.  It  is  of 
interest  to  know  that  the  engines,  boilers  and  generators  in 
this  plant  formed  part  of  the  first  electric  railway  equipnienl 
used  by  the  company  in  its  original  Hrighton  ])lant. 

The  other  buildings  are  all  built  of  broken  ashler  linn 
^tone,  quarry  face,  with  Indiana  stone  water  tables,  sills  and 
opings.  The  roofs  arc  supported  on  trusses  and  all  the 
;'uilding»  arc  provided  with  ventilating  windows  or  sk\- 
lights  which  serve  to  light  them  no  matter  how  the  lloors 
may  be  crowded  with  cars. 


which  contains  the  erecting  shop  175  ft.  long,  the  cabinet 
shop  and  the  mill  shop.  In  these  shops  the  line  shafts  are 
driven  by  a  62-D  generator  working  as  a  stationary  motor. 
The  company  transferred  the  wood  working  tools  from 
the  old  Pendleton  shop  to  Chester  Park,  but  has  also  made 
extensive  additions  of  new  machinery,  which  was  furnished 
by  the  J.  A.  Fay  &  Egan  Company.  Some  of  these  new 
machines  arc  shown  in  the  illustrations.  Fig.  3  is  the  No. 
3!/^*  surface  planer.  It  takes  material  up  to  26  inches  in 
width  and  10  inches  in  thickness,  is  provided  with  divided 
feeding-in  roll  and  pressure  bars,  permitting  the  planing  of 
two  pieces  of  different  thickness  at  the  same  time,  anil  alto- 
gether is  well  adapted  to  the  needs  of  a  car  shop.  The  ten- 
oning machine.  Fig.  4,  is  a  recently  designed  tool  for  medium 
work  and  is   adapted    for   door  work  as  well  as  for  tenoning 
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framing  timbers.  The  self-feeding  ripping  saw  is  shown  in 
Fig.  5.  This  tool  will  take  all  classes  of  work,  from  the  most 
delicate  to  the  heaviest.  It  is  largely  used  for  reducing 
rough  lumber  to  the  proper  width  for  framing  timbers. 
For  reducing  material  for  panels  and  other  thin  work  the 
band  resawing  machine,  Fig.  6,  is  well  adapted.  It  will 
receive  material  up  to  30  inches  wide  and  1 2  inches  thick, 
and  will  saw  through  the  center  of  stock  10  inches  thick  and 
resplit  from  the  side  of  an  S-inch  timber.  The  tool  has  a 
variable  feed,  ranging  up  to  100  feet  per  minute,  and  is  pro- 
vided with  outside  bearings  for  the  wheels,  and  with  a  sen- 
sitive weight  device  for  regulating  the  tension  of  the  saw 
blade,  which  latter  is  so  essential  to  a  band  resaw.  The 
vertical  boring  machine,  Fig.  7,  is  provided  with  three 
spindles  that  have   lateral  motion,  across  the  table,  instantly 


drums,  so  that  in  case  of  accident  the  latter  may  be  easily 
repairetl. 

The  wood  working  department  is  excellent  in  its  general 
appointments  and  reflects  credit  on  the  company  and  on  the 
tool  makers. 

The  dry  kiln  is  just  west  of  the  generating  station 
and  is  reached  by  a  side  track  from  the  C,  H.  &  D.,  so  that 
lumber  may  be  unloaded  directly  into  it. 

On  the  east  side  of  Mitchell  avenue  are  the  car  house  and 
warehouse,  the  armature  shop,  the  machine  shop  and  the 
blacksmith  shop.  This  last  is  90  x  107  ft.  and  is  equipped 
with  1 2  heavy  cast  iron  forges  by  the  Buffalo  Forge  Com- 
pany, arranged  with  the  draft  and  exhaust  pipes  under- 
ground. In  this  shop  is  also  a  1,250-pound  steam  hammer. 
The  punch,  shears  and  drill   press  are  operated  by  a  20  h-p 
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controlled  by  levers  and  with  vertical  adjustment  by  means 
of  hand  levers  for  controlling  the  depth  of  boring.  The 
table  has  power  driven  rolls  and  heavy  material  is  easily 
handled.  Fig.  S  shows  the  double  circular  saw  used  for 
pattern  shop  purposes  where  there  is  a  rapid  change  from 
one  class  of  work  to  another.  The  many  adjustments  of 
this  tool  make  it  admirable  for  the  purpose.  Perhaps  the 
most  important  tool  in  the  wood  shop  is  the  triple  drum 
Sander,  Fig.  9,  used  for  polishing.  This  is  a  heavily  built 
and  very  efficient  machine.  The  finest  veneers  may  be 
sanded  without  cutting  through  them.  The  feeding  rolls, 
pressure  bars,  plates  in  the  table  and  the  drums  themselves 
all  admit  of  the  finest  adjustment  from  both  ends  independ- 
ently, and  the  machine  is  provided  with  oscillating  devices 
on  the  drums  for  automatically  varying  the  position  of  the 
rolls  for  various  thicknesses  of  stock,  and  the  whole  of  the 
upper  works   ma}'   be  instantly  raised  above  the  line  of  the 


electric  motor  which  also  drives  the  blowers  for  the  forge 
blast  and  exhaust. 

The  machine  shop  is  120  x  200  ft.  and  well  lighted.  The 
machines,  which  are  for  the  most  part  by  the  Niles  Tool 
Works,  Hamilton,  O.,  are  located  in  the  south  division  of 
the  room,  the  other  portions  being  reserved  for  erecting 
motors,  trucks,  etc.  A  5-ton  hand  power  crane  is  used  for 
handling  heavy  work.  The  shop  is  driven  by  a  D-62  gen- 
erator working  as  a  motor. 

The  armature  shop  is  55  x  109  ft.  and  has  a  steam  heated 
bake  oven  for  drying  out  armatures  and  field  spools.  The 
work  is  easily  handled  and  moved  about  by  means  of  chain 
blocks  suspended  from  trolleys  running  on  a  system  of  I- 
beams  suspended  from  the  roof.  The  shop  is  equipped 
with  various  binding  and  winding  machines,  and  presses  for 
forcing  armature  pinions  on  and  off. 

The  supply  warehouse  is  145  x  152  ft.  with  overhead  wir- 
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ing  for  three  tracks,  so  that  an  "express"  car  can  be  run 
into  the  building  for  loading  and  unloading.  In  one  corner 
of  this  room  is  the  timekeeper's  office.  The  warehouse  is 
connected  with  the  erecting  shops  by  an  iron  foot  bridge 
over  Mitchell  avenue  so  that  the  men  do  not  need  to  pass  the 
gates  to  get  from  one  department  to  another. 

The  car  house  which  joins  the  warehouse  has  a  capacity 
for  40  cars  and  is  used  for  the  temporary  storage  of  cars 
sent  to  the  shops  for  repairs  or  of  cars  bunched  ijt  the  park 
to  meet  unusual  conditions.  All  of  the  buildings  are  con- 
nected by  a  very  complete  system  of  tracks  so  that  material 
can  be  readily  transferred. 

One  of  the  features  of  these  shops  is  the  heating  and  ven- 
tilating apparatus  installed  by  the  American  Blower  Com- 
pany of  Detroit.  In  the  plant  are  a  total  of  5,386,000  cubic 
feet  of  space  and  this  is  heated  by  means  of  six  separate 
steam  coils  which  altogether  contain  45,000  lineal  feet  of  i- 
inch  pipe.  Six  fans  are  used  for  forcing  the  air  over  the  steam 
coils,  where  it  is  heated,  and  thence  through  galvanized  iron 
piix;s  into  the  various  buildings.  These  fans  deliver  301,- 
000  cubic  feet  of  air  per  minute.  The  heating  system  is  sub- 
divided into  five  plants  :  No.  i  being  used  for  the  paint  shop, 
No.  2  for  the  erecting  shop.  No.  3  for  cabinet  and  mill  shops 
and  bending  room,  No.  4  for  the  armature,  machine  and 
blacksmith  shops,  and  No.  5  for  the  car  house.  The  heaters 
are  of  the  A.  B.  C  sectional  base  pattern  having  the  supply 
and  drip  headers  on  the  same  side.  The  fans  discharge  ver- 
tically at  the  top  and  the  air  piping  throughout  the  plant  is 
carried  up  to  the  roof  trusses.  The  engine  for  each  fan  is 
direct  connected  to  it  but  supported  on  a  sejjarate  foundation. 
The  location  of  the  different  heating  jjlants  and  layout  of 
the  piping  is  shown  in  the  general  plan. 

Plant  No.  I  which  heats  the  paint  shop  is  the  largest  and 
heats  about  1,200,000  cu.  ft.  of  space.  It  comprises  two 
heaters  with  8,000  feet  of  pipe  in  each.  The  fans  are  160- 
inches  in  diameter  and  arc  driven  by  12  x  lo-in.  engines. 
Plant  No.  2  heats  about  the  same  space  as  No.  i  but  com- 
prises only  one  8,600- ft.  heater  coil,  one  160-in.  fan  and  one 
12  X  lo-in.  engine.  No.  3  heats  the  same  extent  of  space 
and  contains  one  9,500-ft.  coil,  one    i8o-in.  fan  and  one  12  x 


lo-in.  engine.  No.  4  heats  970,000  cu.  ft.  and  has  one  7,600- 
ft.  coil,  one  160-in.  fan  and  one  8  x  lo-in.  engine.  No.  5 
heats  4(|0,ooo  cu.  ft.  and  has  one  3,200-ft.  coil,  one  120-in. 
fan  and  a  6  x  6-in.  double  engine. 

The  coils  of  plants  t  to  j),  inclusive,  arc  made  up  of  six 
sections ;  No.  5  of  three  sections,  each  containing  four  rows 
of  pipes.  The  first  two  sections  of  heaters  in  plants  i,  2 
and  3  are  set  aside  for  the  exhaust  steam  from  the  blower 
engines ;  plants  4  and  5  have  only  one  section  for  the 
exhaust. 

A  lo-in.  exhaust  main  is  led  from  the  engines  in  the  power 
house  and  supplies  heating  plants  2  and  3,  a  7-in.  branch 
being  used  for  each.  An  8-in.  high  pressure  main  is  taken 
from  the  steam  heater  in  the  boiler  house  leads  to  plants  i, 
2  and  3  through  a  7-in.  branch  and  to  4  and  5  by  a  5-in. 
branch.  Bv  this  arrangement  a  live  steam  suppl}'  is  provi- 
ded for  all  the  coils  in  the  event  that  exhaust  steam  should 
not  be  available.  The  steam  and  return  mains  for  plants  I, 
2  and  3  are  carried  underground  as  far  as  the  paint  shop  and 
thence  along  the  ceiling  of  the  shop.  For  plants  4  and  5  the 
steam  main  is  everywhere  overhead.  The  water  of  conden- 
sation is  discharged  into  tanks  at  each  heater  and  carried  to 
the  boiler  room  through  a  single  main  where  it  is  returned 
to  the  boilers. 

In  the  buildings  containing  car    pits    (the    paint    sho])   antl 
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IMPROVED   A.    15.   C.    HEATING   COIL. 

the  car  liouse)  hot  air  pipes  are  carried  (k>wn  from  the  over- 
head duct  and  run  along  the  sides  of  the  car  pits.  These 
pipes  have  outlets  about  lo  feet  apart  provided  with  adjust- 
able nozzles  so  that  the  current  of  hot  air  may  be  turned  in 
any  direction  desired.  The  object  in  thus  supplying  heat  to 
the  car  pits  is  to  render  it  easy  to  thaw  out  cars  that  arc 
frozen  up  and  to  dr\-  out  "grounded"  cars   in  wet   weather. 

B}'  this  svstem  the  questions  of  proper  heating  and  ven- 
tilation are  solved  in  a  satisfactory  manner.  In  summer  no 
steam  is  admitted  to  the  heating  coils  and  the  plant  is  a  ven- 
tilating one  only.  The  fans  supply  a  complete  change  of 
air  for  the  paint  shop  every  15  minutes  and  for  the  other 
buildings  every  20  minutes,  but  they  are  of  sufficient  capac- 
ity to  increase  one-third  the  air  delivered. 

When  the  Cincinnati  Street  Railway  determined  upon  the 
general  arrangement  of  the  plant,  the  work  was  intrusted  to 
the  company's  mechanical  engineer,  Bert.  L.  Baldwin,  who 
prepared  a  complete  set  of  detail  drawings  for  each  bvulding. 
The  contracts  were  let  separately  for  each  building,  and  as 
each  class  of  work  had  its  set  of  detail  drawings  and  speci- 
fications the  bidding  was  very  close.  This  together  with 
the  "hard  times"  secured  good  buildings  at  low  cost.  TItc 
engineering  department  superintended  the  inspection  and 
erection. 


NEW  COMPANY  IN  CHARLESTON. 


On  February  1 2  the  directors  of  the  City  Railway  of 
Charleston,  S.  C,  held  their  last  meeting  and  closed 
up  the  affairs  of  the  company  preparatory  to  turning  the 
property  over  to  the  Charleston  Street  Railway  Company, 
which  took  charge  on  the  next  day.  The  last  important 
business  of  the  old  board  was  to  dispose  of  a  surplus  of 
about  $20,000.  The  stockholders  received  a  dividend  of 
$7  per  share  in  addition  to  the  purchase  money  from  the 
new  company. 

At  Palermo,  Italy,  electric  railways  have  been  talked  of, 
but  as  yet  nothing  has  been  done.  The  onlj'  line  in  the  citv 
is  operated  with  horses  and  owned  by  the  "  Societa  Sicula 
Tramwavs-Oninibus." 


The  snow  plow  shown  in  our  illustration  was  constructed 
last  summer  by  J.  A.  Bonnell,  the  general  superintendent 
and  electrician  of  the  Carbon  County  Electric  Railway  of 
Mauch  Chunk,  Pa.  The  body  is  short  and  mounted  on  a 
single  four-wheel  truck  of  6-ft.  wheel  base,  equipped,  with 
two  3o-h.-p.  Westinghouse  motors.  The  platform  is  sur- 
rounded by  a  bulwark  about  3  feet  high,  so  that  the  view  of 
the  operator  is  always  unobstructed,  and  yet  he  is  in  a  great 
measure  protected  from  the  wind.  The  trolley  base  is  sup- 
ported on  a  3-in.  gas  pipe  in  the  center  and  braced  by  rods 
running  from  the  four  corners  of  the  car.  Under  the  can- 
opy below  the  trolley  base  are  5  incandescent  lamps  for  use 
in  night  work. 

At  each  end  of  the  car  is  a  steel  shear,  which  may  be 
raised  or  lowered  by  means  of  the  rachet  lever  seen  in  front. 
Following  the  shear  is  a  set  of  small  steel  scrapers  which 
remove  any  ice  or  snow  that  may  have  remained  on  the 
rails. 

During  the  winter  this  plow  has  been  used  when  occasion 
offered,  and  has  given  perfect  satisfaction.  The  Carbon 
County  road  is  short,  only  4^  miles  in  length,  but  is  nearly 
all  grades  and  curves.  There  are  26  curves  on  the  line  and 
there  is  no  piece  of  level  track  longer  than  25  feet. 

Mr.  Bonnell  began  his  street  railway  career  in  Philadel- 
phia in  1859.      In    1864   he   was  on   the  Atlantic  avenue  line 
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in  Brooklyn,  and  the  next  year  became  assistant  superin- 
tendent of  the  Dry  Dock  &  East  Broadway  line  in  New 
York  city.  In  1S88  he  entered  the  employ  of  the  National 
Improvement  Company  of  New  York,  and  constructed  a 
line  in  Norfolk  and  Portsmouth,  Va.,  and  in  1889  recon- 
structed the  railway  at  Allentown,  Pa.,  for  the  same  com- 
pany. Mr.  Bonnell  remained  at  Allentown  until  he  accepted 
his  present  position  with  the  Carbon  County  road  in  1893. 


The  report  of  the  Wheeling  _(W.  Ya.)  Street  Railway 
Company  shows  the  financial  condition  of  the  road  to  have 
been  so  much  improved  during  the  past  year  that  a  5  per 
cent  dividend  will  be  declared,  pavable  quarterly.  The  com- 
pletion of  the  Benwood  and  Moundsvillc  line  has  added 
greatlv  to  the  traffic  of  the  road. 
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Chas.    P.   Steinnietz,  of  the   General    Electric   Company, 
has  gone  to  Milan,  Italy. 


Albert  Vickers  has  been  made  general  manager  of  the 
Buffalo,  North  Main  Street  &  Tonawanda  Electric  Rail- 
road. 


F.  S.  Stewart  has  been  appointed  superintendent  of  the 
Pontiac  &  Syl\  an  Lake  Electric  Railway  Company,  Pon- 
tiac,  Mich. 

It  has  been  reported  that  ex-Secretary  of  War  Lamont 
was  offered  the  presidency  of  the  Metropolitan  Traction 
Company,  Xew  York. 

Charles  S.  Howell,  claim  agent  of  the  Consolidated  Trac- 
tion Company  of  Pittsburg,  has  been  chosen  superintendent 
of  the  West  Penn  Hospital. 


E.  W.  Ashe  has  been  placed  in  charge  of  the  Lakeside 
Railway  lines,  Mahanoy  City,  Pa.,  recently  leased  by  the 
Schuylkill  Traction  Company. 


John  M.  Ward,  the  famous  ex-short  stop  of  the  Xew 
York  base  ball  team,  has  been  engaged  by  the  Nassau  Elec- 
tric Railroad  to  take  charge  of  the  claim  department. 


Frank  De  Ronde,  of  the  Standard  Paint  Company,  New 
York,  participated  in  the  inaugural  parade  at  Washington, 
being  captain  of  the  2d  regiment  of  the  National  Guards 
of  New  Jersey. 

On  the  evening  of  March  to,  H.  F.  J.  Porter,  the  western 
representative  of  the  Bethlehem  Iron  Company,  delivered  a 
very  interesting  address  to  the  students  of  Lewis  Institute 
on  "  Steel    Forgings." 

Edwin  R.  Gilbert,  who  has  been  connected  with  the 
Hartford  Street  Railway  Company,  recently  was  appointed 
general  manager  of  the  Holmesburg,  Tacony  &  Frankford 
Electric  Railway,  Philadelphia. 


Mark  H.  Ilubbell,  general  manager  of  the  Schuylkill 
Electric  Railway  Company,  Pottsville,  Pa.,  has  resigned. 
In  the  two  years  he  has  been  in  charge  the  system  has  liecn 
greatly  improved  and  extended. 


S.  B.  .Stillwell,  who  has  been  associated  with  the  West- 
inghouse  Company  in  its  work  at  Niagara  Falls,  has  severed 
this  connection  and  accepted  the  position  of  electrical  direc- 
tor for  the   Cataract  Construction  Company. 


B.  F.  [ones  has  resigned  his  position  as  supciiMtcmknt  of 
the  South  Chicago  City  Railway  Company,  and  will  engage 
in  the  manufacture  of  electrical  specialties  with  |.  M.  Atkiii- 
3f>M  &  Co.,  who  arc  now  making  Mr.  Jones'  horse-shiie  rail 
bond. 

D.  A.  Brooks,  superintendent  of  the  Weymouth  &  Brain- 
tree  Street  Railway,  Weymouth,  Ma.ss.,  has  resigned  his 
position  to  accept  a  similar  one  with  a  new  coni])any  organ- 
ized to  build   from  East  Weymouth,  through    Randolph  and 
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Julian  S.  Yale  has  resigned  his  position  as  general  sales 
agent  of  the  Illinois  Steel  Company,  and  with  Townsend 
V.  Church  has  opened  ofHces  in  the  Rookery,  Chicago,  in 
the  interests  of  a  general  iron  and  steel  business.  A.  M. 
Crane,  who  has  been  Mr.  Yale's  assistant,  now  takes  his 
place  with  the  Illinois  Steel  Company. 


John  Balch,  who  has  been  for  the  last  two  years  the 
receiver  of  the  Dubuque  (la.)  Light  &  Traction  Company, 
was  on  February  16  married  to  Miss  Katherine  Torbert  of 
Dubuque.  Mr.  and  Mrs.  Balch  left  at  once  for  New  York 
and  on  the  20th  sailed  for  Italy.  Upon  his  return  from 
abroad  Mr.  Balch  will  make  his  home  in  Boston. 


F.  H.  Fowler,  representing  the  Bemis  Car  Box  Company, 
Springfield,  Mass.,  spent  several  days  in  Chicago  during  his 
western  trip  this  month.  Mr.  Fowler's  long  experience  in 
engineering  and  steam  railroad  work,  and  three  years  as 
master  mechanic  of  the  Springfield  road,  peculiarly  fit  him 
for  the  excellent  work  he  is  doing  with  the  Bemis  trucks 
and  street  railway  specialties. 


T.  M.  Burt  on  March  i,  severed  his  connection  with  the 
Berlin  &  Waterloo  (Ont.)  Street  Railway,  a  road  with 
which  he  has  been  identified  ever  since  it  was  built.  Mr. 
Burt  went  to  Berlin  from  New  York  in  i8f>S  and  purchased 
the  charter  of  the  railway  company  ;  the  road  was  built  the 
following  spring,  and  continued  in  successful  operation  as  a 
horse  line  until  1S95,  when  the  motive  power  was  changed 
to  electricity.  Until  January  1S96,  Mr.  Burt  held  the  posi- 
tion of  president  and  treasurer ;  at  that  time  the  line  was 
sold  to  Berlin  capitalists,  but  Mr.  Burt  remained  as  general 
manager.  He  is  also  president  of  the  Preston  &  Berlin 
Street  Railway  and  director  in  other  companies.  T.  E. 
McLelan  is  the  new  manager  of  the  Berlin  &  Waterloo 
Company. 

C.  F.  Uebelacher  has  entered  the  employ  of  the  Peckham 
Motor  Truck  &  Wheel  Company.  He  is  a  valuable  acqui- 
sition to  the  company,  for  his  practical  experience  has  made 
him  conversant  with  steel  railway  usages.  He  took  charge 
of  the  works  at  Kingston,  N.  Y.,  on  March  i  in  the  capacity 
of  superintendent.  Mr.  Uebelacher  is  thoroughly  familiar 
with  both  shop  and  railway  practice,  having  been  for  two 
years  with  the  Short  Electric  Company  of  Cleveland,  O.,  as 
chief  engineer.  During  the  past  four  years  he  has  filled 
the  position  of  master  mechanic  of  the  Consolidatwl  Trac- 
tion Company  of  Jersey  City,  N.  J.,  where  he  has  had 
supervision  of  from  150  to  250  men  in  the  various  depart- 
ments of  car  building,  repairing  and  operating.  We  wish 
Mr.  Uebelacher  success  in  his  new  position. 

The  committee  on  railroads  of  the  New  Hampshire  legis- 
lature has  heard  applications  for  four  charters  for  electric 
railways  in  Nashua,  Manchester  and  Concord.  The  r(.|)ii - 
scntatives  of  the  street  railways  in  these  cities  testified  Ihiil 
as  soon  as  tlH-re  was  a  demand  for  such  roads  that  they 
woidd  build  llicin  under  their  existing  charters.  It  seemed 
that  the  proposed  lines  were  for  specidative  purposes  only, 
so  an  adverse  report  was  given  by  the  committee. 
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J.  A.  Rutherford,  who  has  for  thi-  last  tcMi  years  been  with 
the  Westnighouse  Electric  &  Maiuifacturinjj  Company,  has 
tcnclcred  his  resignation,  to  take  effect  February  20,  and 
accepted  a  position  with  the  Johnson  Company,  Johnstown, 
Pa.,  as  salesman  in  the  street  railway  department.  Mr. 
Rutherford  is  an  ex-Canadian,  having  been  born  in  Hamil- 
ton, Ontario,  lie  commenced  his  business  career  with  the 
steam  railroads,  but  left  that  service  to  start  with  the  Edison 
Company,  at  Hamilton,  when 
that  company  was  organized 
in  1883  to  manufacture  under 
Ivlison  patents  for  Canada. 

In  1 886  he  was  transferred 
to  the  main  office  of  the  coni- 
pan\  in  New  York,  hut  left 
tliere  that  year  to  accept  flat- 
tering overtures  to  return  to 
his  first  love,  steam  railroad- 
ing. IIa\'ing  tasted  of  clec- 
tricit\',  the  old  work  did  not 
pro\e  congenial,  and  Mr. 
Rutherford  in  1888  accepted  a 
position  in  the  ofKce  of  the 
general  superintendent  of  the 
Westinghouse  Electric  &  Manufacturing  Company. 

When  this  company  commenced  the  manufacture  of  street 
railway  apparatus  he  was  the  first  to  be  transferred  and  was 
made  assistant  to  H.  McL.  Harding,  the  manager.  Under 
Mr.  Harding's  tuition  he  began  his  experience  as  salesman, 
and  since  1S92  has  acted  altogether  in  that  capacity. 

Mr.  Rutherford  has  made  a  host  of  friends  who  will  be 
glad  to  know  that  he  will  remain  in  the  street  railway  world. 


J.   A.    RUTHERFORD. 


LAUGH  AND  GROW  FAT. 


I  was  extremely  pleased  at  Mr.  II.  P.  Brown's  article  in 
the  Rk\iew  of  February,  entitled,  "  Every  Inch  a  King." 
He  does  me  honor  to  take  the  time  and  attention  he  must 
have  taken  with  his  article. 

It  is  true  I  do  not  know  Mr.  Brown,  personally,  and  I  am 
sorry  I  do  not,  for  I  woidd  then  have  been  more  careful  in 
my  language  and  not  brought  him  to  the  pitch  of  anger  that 
seems  to  have  possessed  him. 

Calling  names  is  no  argument,  nor  a  support  of  one,  and 
your  mathematics,  Mr.  Brown,  is  far  less  convincing. 

"  Figures  are  queer  things  for  kings  to  fumble  with." 

The  definition  of  "  fumble  "  in  the  sense  as  used  is  "  to 
seek  awkwardly." 

Now,  the  only  figures  I  made  were  from  an  experiment 
by  Mr.  Rau,  as  compared  to  one  made  by  Mr.  Brown,  and 
he  assumes  they  were  both  made  fairly,  of  which  assump- 
tion I  grant  the  truth. 

I  did  not  even  intimate  that  "  cast  scrap  iron  assumes  the 
tensile  strength  of  rolled  steel,"  nor  that  "  the  expansion 
co-efficient  of  steel  rail  shrinks  modestly  to  zero,"  and  the 
cool  reader  will  quickly  see  that  I  "  assumed  "  nothing. 

All  of  this  is  an  exhibition  of  anger  and  should  not  enter 
into  an  argument  of  mathematics.  Mr.  Brown  says,  "  Cer- 
tainly some  one  has  blundered  badly."  Let  the  reader, 
coolly,  with  paper  and  pencil,  see  who  :  ■ 

I  accept  Mr.  Brown's  basis  of  figuring  ;   that   is,  the   rail 


is  90  pounds  to  the  yard,  the  hole  'g  in.  by  i^  in.,  and  that 
the  cast-weld  joint  has  8  times  the  sectional  area  of  the  rail, 
but  with  ^  the  conductivity  of  the  rail  and  that  the  volt- 
meter terminals  were  placed  in  both  cases  alike. 

Mr.  Brown  says,  "The  actual  section  of  the  joint  at  junc- 
tion is  81  square  inches,  9  of  which  are  steel  and  72  iron. 
The  latter  is  equal  to  36  square  inches  of  steel  and  the  joint 
to  41  of  steel."  Evidently  some  one  did  blunder;  q  and j6 
arc  4^,  not  41  Mr.  Brown. 

This,  however,  is  a  small  affair  and  as  every  one  is  liable 
to  make  errors,  I  will  admit  it  is  an  error.  Of  course  this 
throws  the  whole  of  his  mathematical  calculation  out,  as  the 
41  was  his  basis.  If,  however,  he  had  used  the  45,  his 
deduction  woidd  be  still  greater  in  his  favor,  providing  his 
method  of  figuring  was  at  all  proper. 

He  says,  "  There  are.,  therefore,  t-^vo  paths  for  the  testing 
current,  connected  in  parallel  with  each  other  ;  one  directly 
through  the  rail  ends,  and  the  other  from  the  sides  and  bot- 
tom of  the  rails  through  the  metal  of  the  joint." 

The  figure  quoted  by  his  majesty  (me)  now  give  us  com- 
mon mortals  (him)  a  means  of  getting  the  resistance  of  each 
of  these  two  paths. 

"  Now,  this  hole  has  taken  from  the  contact  area  of  the 
rail  ends  &  piece  of  metal  about  1/^  inches  by  l/^  inches,  or 
0.65625  of  a  square  inch.  The  hole  would  affect  only  the 
path  through  the  rail  ends.'" 

Now,  if  there  are  two  separate  and  distinct  parallel  paths 


and  Mr.  Brown  ilisturbs  one,  he  should  leaxe  the  other 
alone,  as  he  says  they  are  two  distinct  paths,  and  if  he  takes 
0.65625  of  a  square  inch  from  the  rail  ends,  he  has  added  to 
their  resistance  just  as  much  as  that  amount  relates  in  per- 
centage to  the  whole  area  of  the  rail  ends.  He  assumes 
that  with  the  rail  ends  intact,  the  drop  is  .0107  volts  and 
with  the  hole,  the  drop  is  .012  volts,  a  difference  of  .0013 
volts.  This  latter  figure,  then,  represents  the  resistance  of 
the  hole  in  this  separate  and  distinct  path. 

Now,  much  to  niy  surprise,  he  declares  that  paths  i  and 
2  are  one  path  and  that  the  hole  in  path  i  is  i  .6  (  i  .46 )  per 
cent  of  the  two  separate  and  distinct  paths  and  then  reasons 
on  in  this  illogical  way. 

To  illustrate  the  peculiar  system  of  mathematics,  as  pre- 
sented by  Mr.  Brown,  I  will  ask  the  reader  to  draw  an 
imaginary  line  around  the  joint,  of  sufficient  diameter  to 
make  the  sectional  area  of  the  joint  and  rail  forty  fve  square 
feet  instead  of    forty-five  square  inches. 


^oticctlF^aiWciy-9\e^^ 


187 


Wc  now  have  the  area  of  tlic  hole  the  same  .65625  of  a 
square  inch,  the  drop  is  .0013  of  a  volt,  just  the  same,  as  the 
paths  are  separate  and  distinct,  but  how  different  the  rela- 
tions—we find  that  .65625  instead  of  being  1.6  (1.^6)  per 
cent  is  reduced  to  .0001  of  one  per  cent  and  is  represented 
by  the  .0013  of  a  volt  just  the  same. 

Now,  what  a  wonderful  transformation  :  The  rail  ends, 
if  insulated,  would  increase  the  drop  .01S57  volts,  if  the 
joint  was  .^5  square  inches;  but,  if  it  was  45  square _/ce/,  it 
would  increase  the  drop  13.  volts  and  as  this  represents  the 
carrying  capacity  of  the  rails,  you  can  go  on  ad  infuiituni 
increasing  the  joint,  only  at  the  junction  of  the  rail  ends, 
until  the  rails  carry  a  current  far  greater  than  the  unmieter 
shows,  issuing  from  the  station. 

Mr.  Brown  evidently  forgot  that  path  2  is  based  upon 
contact  area  and  not  sectional  area  at  the  rail  ends.  I  trust  that 
all  of  Mr.  Brown's  figures  are  not  as  faulty  as  these  are. 

Regarding  the  challenge,  I  will  say  I  have  no  authority 
to  accept  a  challenge  for  the  Falk  Manufacturing  Company, 
but  I  have  no  doubt  but  that  it  would  gladlv  accept  one,  if  it 
is  offered  on  fair  terms,  and  would  suggest  that  as  Mr. 
Brown  has  seen  fit  to  criticise  its  joint  with  no  aim  in  view 
other  than  to  advertise  the  plastic-alloy  phig,  if  he  does 
challenge  them,  he  should  also  agree  that  if  the  joint  has  at 
least  the  carrying  cajjacity  of  the  rail,  he  will  publish  a  tes- 
timonial over  his  signature  that  the  Falk  cast-welded  joint  is 
not  only  mechanically  but  also  electrically  perfect,  and  by  so 
doing  restore  himself  to  his  former  professional  standing. 

Again,  Mr.  Brown,  evidentlv  in  the  al)sence  of  good  rea- 
son, calls  attention  to  the  title  cast-welded  as  a  misnomer, 
in  this  he  may  be  right,  but  I  do  not  believe  it  is  of  interest 
sutticient  to  take  space  to  explain  to  him  why  the  name  is 
better  than  cast-fluxed  or  cast-amalgamated. 

In  concluding  this  controversy,  I  desire  to  thank  Mr. 
Brown  for  his  kindness  in  offering  an  opportunity  of  resent- 
ing a  very  unjust  and  unprofessional  attack  on  the  Falk 
Cast-\Vel(le<l  Joint.  IIknuv  R.  Kixi;. 


COLUMBUS  STREET  CARS  RESUME 
OPERATION. 

In  the  Fehruarv  issue  of  the  Review  mention  was  made 
of  the  fact  that  the  street  railway  of  Columbus,  Ind.,  had 
ceased  operation  on  account  of  the  advance  in  insurance 
rates. 

Electric  traction  was  inaugurated  on  the  horse  car  line  in 
the  spring  of  1893,  but  the  traffic  was  light.  Electric  lights 
were  furnished  to  parties  wishing  a  day-time  service,  which 
could  not  be  obtained  from  the  local  lighting  company. 
Current  for  both  the  lights  and  street  cars  was  taken  from 
the  same  generator,  but  the  lamps  were  supplied  with  cur- 
rent from  a  seperate  circuit.  This  arrangement  gave  satis- 
faction and  not  an  accident  of  any  kind  occurred  during  the 
four  years  it  has  been  installed.  Some  two  years  ago  the 
board  of  underwriters  required  the  payment  of  an  additional 
I  per  cent  premium  where  the  electric  lighting  service  was 
in  use.  The  case  was  argued  before  the  Indiana  State 
Board,  the  Local  Board  Commission  No.  i,at  Cincinnati, 
and  the  Underwriter's  Electrical  Bureau  at  Chicago,  and  the 
ruling  was  set  aside.  After  several  vacillating  decisions  the 
underwriters  decided  to  enforce  the  rule  on  January  6th. 
The  essential  objection  on  which  the  rule  was  based  was 
that  the  light  and  power  line  was  grounded  through  the 
generator.      As  this  was  the  more  profitable  part  of  the  plant 


the  street  car  service  was  abandoned.  However,  Mr. 
Crump  succeeded  in  securing  a  sufficient  number  of  light 
subscribers  to  justify  the  purchase  of  a  low  potential 
dynamo.  This  was  installed,  removing  the  ground  for 
objection  by  the  underwriters,  and  after  two  weeks  of  idle- 
ness the  street  car  service  was  continued. 


A  NEW  CROSSING   SIGNAL. 


Homer  A.  Parrish,  of  Jackson,  Mich.,  a  few  months  ago 
received  a  patent  on  a  crossing  signal,  applicable  to  steam  or 
trolley  roads.  It  has  been  in  operation  on  the  street  car  sys- 
tem in  Jackson  for  two  years  and  has  given  entire  satisfac- 
tion. For  railroad  work  perhaps  the  greatest  objection  is 
that  it  is  an  "  open  circuit "  alarm  and  does  not  indicate  when 
it  is  out  of  order,  yet  this  is  not  a  serious  objection  here  for 
the  lighting  of  the  lamps  will  assure  the  trainmen  of  its 
being  in  good  repair.  The  accompanying  diagram  shows 
the  arrangement  of  the  connections.  At  a  safe  distance 
from  the  crossing,  saj'  500  feet,  a  box  is  supported  by  the 
span  wire  above  the  trolley.  When  the  trolley  wheel  strikes 
the  trip  A,  it  presses  the  springs  B  and  C  together,  thus 
forming  a  circuit  from  the  feed  wire  through  the  5  incandes- 
cent lamps  G,  the  bell  H,  and  to  the  ground.  These  mag- 
nesium bronze  springs,  B  C,  immediately  separate,  but  not 
before  the  bell  has  sounded  and  the  electro-magnet  D,  lifted 
the  trigger   F,  which   drops   the   tongue  E   on  a  set  screw. 


Momentary    Ground  wire 


corniected  to  the  ground.  The  five  lights  G,  are  now  burn- 
ing ill  a  box  of  red  glass  which  is  located  at  some  convenient 
place  on  the  crossing. 

When  the  car  passes  the  crossing  the  trolley  wheel  strikes 
the  trip  1,  which  ])resses  the  springs  J  and  K  together,  form- 
ing a  circuit  for  an  instant  through  the  electro-magnet  L. 
This  actuates  the  arm  M,  which  presses  the  tongue  E  into 
its  former  position  and  breaks  the  circuit  through  the  lamps. 
Thus  the  gong  is  nnig  when  the  car  is  some  distance  from 
I  lie  crossing  and  the  incandescent  lamps  remain  lighted  until 
the  car  is  past  the  danger  point.  Very  little  power  is 
absorbed  by  the  signal,  the  incandescent  lamps  only  taking 
about  2.5  amjjeres  for  a  few  seconds.  Such  a  current  neces- 
sitates but  small  wires  in  all  the  connections.  If  need  be, 
ordinary  iron  wire  can  be  used.  The  parts  arc  so  designe<l 
that  there  is  little  wear  and  the  cost  of  repairs  is  very  small. 
This  device  would  assure  greater  safety  at  the  points  of 
intersection  of  trolley  lines  with  each  other  or  with  steam 
roads  as  well  as  at  street  crossings. 
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Alabama. 

Mobile,  Ala.— A  franchise  for  the  use  of  Water  street  was  granted 
the  Mobile  Street  Railway  Company. 


Mobile,  Ala.— The  Mobile  Light  &  Railway  Company  has  com- 
menced work  on  altering  and  extending  the  system.  Car  sheds,  75X 
200  feet  will  soon  be  erected  at  Monroe  Park.  Mr.  Wilson  of  this 
company  says  that  these  improvements  will  be  in  readiness  for  the 
spring  traffic.  

California- 
Los  Angeles,  Cal.— Wealthy  men  are  said  to  be  considering  a 
proposition  to  construct  an  electric  railway  from  Los  Angeles  to  Red- 
lands,  to  be  operated  with  power  derived  from  the  Santa  Ana  and 
San  Gabriel  rivers.  

San  Bernardino,  Cal.— C.  R.  Lloyd  of  the  San  Bernardino  Elec- 
tric Company  proposes  to  build  a  street  railway  with  a  loop  line  to 
Harlem  Springs.  Mr.  Lloyd  asks  a  bonus  of  $5,000  and  the  fran- 
chise held  by  the  company  now  operating  the  car  line. 


Los  Angeles,  Cal. — The  Los  Angeles  &  Pasadena  Railway  Com- 
pany is  now  building  a  large  bridge  over  the  river  and  this,  with  the 
new  line  proposed,  will  obviate  the  necessity  of  running  its  cars  over 
the  tracks  of  the  Los  Angeles  Railway  Company.  For  the  new  line 
40  car  loads  of  60-pound  rails  have  been  received  and  these  will  be 
welded.  

San  Francisco,  Cal. — The  Santa  Rosa  &  Sonoma  County  Rail- 
road Company,  of  which  Col.  Geo.  Stone,  of  the  L'nion  League  Club, 
is  president,  is  receiving  bids  on  21,000  tons  of  rails  and  75,000  cross 
ties.  The  $700,000  worth  of  bonds  have  been  contracted  for  by  New 
York  York  parties  and  will  be  advanced  about  February  25.  The 
gage  of  the  road  is  to  be  3  feet  6  inches;  electric  freight  cars  will 
be  used  as  well  as  passenger. 


San  Bernardino,  Cal. — The  Southern  California  Power  Com- 
pany has  been  formed  to  develop  the  power  of  the  Santa  Ana  River 
for  transmission  to  Los  Angeles,  75  miles  distant,  for  railway  and 
lighting  purposes.  Capital  stock,  $1,000,000,  and  principal  stock- 
holders Henry  Fisher,  of  Pittsburg,  Pa.,  and  H.  S.  Sinclair,  manager 
of  the  Redlands  Electric  Light  &  Power  Company.  The  company 
will  make  its  headquarters  at  Redlands,  Cal. 


Chicagro. 

Chicago.— G.  Herbert  Condict.  receiver  nf  the  Englewood  & 
Chicago  Electric  Street  Railroad,  has  petitioned  the  federal  court  for 
permission  to  issue  $313,000  of  receiver's  certificates  to  pay  off  liens 
and  complete  the  road.  

Chicago. — The  reorganization  committee  of  the  Englewood  & 
Chicago  Electric  Street  Railway  suggests  an  immediate  sale  of  the 
road.  Judge  Showalter  orders  that  all  claims  against  the  road  be 
filed  with  Henry  W.  Bishop,  master-in-chancery. 

Chicago. — The  $60,000  of  receiver's  certificates,  issued  for  the 
Englewood  &  Chicago  Electric  Railway,  have  been  purchased  by  the 
Hanover  National  Bank.  The  certificates  bear  7  per  cent  interest 
and  were  purchased  by  the  bank  at  par,  less  2  per  cent  commission. 


Connecticut- 


Hartford,  Conn. — The  railroad  committee  has  reported  favora- 
bly on  the  bill  granting  a  charter  to  the  Central  Railway  &  Electric 
Company  of  New  Britain  for  an  extension  to  Hartford. 


Danbury,  Conn. — Senator  Woodruff,  of  Sherman,  has  introduced 
in  the  Legislature  a  bill  to  incorporate  a  company  to  build  a  trolley 
line  from  Danbury  north  to  Sherman,  to  furnish  transportation  for 
farm  produce. 


Bridgeport,  Conn. — Henry  Setzer,  Jr.,  a  member  of  the  board  of 
directors  of  the  Traction  Company  informed  the  Board  of  Appoint- 
ment that  the  company  would  begin  and  complete  as  soon  as  possible 
the  double  track  on  Park  avenue,  south  of  State  street. 


Suffield,  Conn.— Jesse  Starr  of  New  York,  is  the  chief  promoter 
of  the  Southwestern  Electric  Railroad  Company,  which  will  connect 
Springfield,  Mass.,  with  this  city.  Others  interested  are  Arthur 
Sikes  and  A.  R.  Pierce  of  this  place,  Frank  Grange  of  East  Granby, 
and  Frank  C.  Root  of  West  Suffield. 


Delaware. 

Wilmington,  Del. — It  is  reported  that  J.  Edward  Addicks,  W.  B. 
Rockefeller  and  George  Gould  of  New  York,  will  be  the  incorporators 
of  the  Peninsular  Electric  Railway  Company,  which  will  connect 
every  town  in  Delaware  by  trolley.    Capital,  $1,000,000. 


Dover,  Del. — Notice  was  given  of  a  bill  to  incorporate  the  Ches- 
ter, Claymont  &  Wilmington  Electric  Railway  Company  with  a  capi- 
tal stock  of  $50,000.  Those  interested  are  I.  N.  Carswell,  Dr.  Jacob 
Derickson,  I.  S.  Elliott,  E.  T.  Cooper,  F.  A.  Hanby  and  Clifford 
Perkins.  

District  of  Columbia. 

Washington,  D.  C. — A.  E.  Randle,  president  of  the  Capital  Rail- 
way, has  applied  for  a  permit  to  erect  trolley  poles  through  Anacostia. 


Washington,  D.  C— R.  L.  B.  Clark,  of  East  Washington,  has 
secured  the  sanction  of  the  commissioners  to  a  bill  before  Congress, 
giving  the  East  Washington  Heights  Traction  Railway  a  right  of 
way  in  the  district.  Col.  Archibald  H.  Bliss,  James  G.  Berret,  Ham- 
ilton Disston,  George  S.  Bantwell  and  others  are  interested. 


Washington,  D.  C— The  Washington,  Westminster  &  Gettysburg 
Railroad  Company  has  been  incorporated  to  build  through  Mont- 
gomery, Howard,  Frederick  and  Carroll  counties,  with  a  lateral 
branch  from  Sandy  Spring  or  Laytonsville  to  Frederick.  The  capi- 
tal stock  is  $100,000,  and  the  incorporators  are  William  B.  Thomas, 
James  A.  C.  Bond,  T.  Reifsnider,  T.  Herbert  Shriver,  John  A. 
Shoob,  Stilson  Hutchins,  George  Colton  Smith,  James  B.  Colegrove, 
H.  A.  Cacey,  E.  M.  Hoffer,  John  R.  Cunningham,  David  Cowan,  H. 
Stewart  Roberts,  John  L.  Reifsnider,  Milton  Schaeffer  and  Edward 
T.  Lawyer.  

Florida. 

Orlando,  Fla. — J.  M.  Cheney  of  Orlando,  Fla.,  on  March  i  pur- 
chased the  Orlando  Street  Railway  at  sheriff's  sale.  The  property, 
which  was  sold  for  taxes,  has  been  neglected  for  two  years,  and  will 
require  extensive  repairs.      

Illinois. 

Ottawa,  111. — The  Ottawa  Electric  Railway  Company  has  pur- 
chased 18  acres  to  be  improved  as  a  pleasure  resort. 


Dixon,  111. — There  is  talk  of  an  electric  line  from  this  town  to 
Rockford,  traversing  the  Rock  river  valley.  Jason  C.  Ayers  is  one 
of  the  promoters.  

Waukegan,  III. — The  county  board  of  supervisors  in  a  special 
session  granted  a  20  year  franchise  to  the  Bluff  City  Street  Railway. 
This  makes  the  right  of  way  secure  as  far  south  as  the  Cook  County 
line.  Chas.  E.  Loss,  Pullman  Building,  Chicago,  is  president  of  the 
company.  

Indiana. 

Madison,  Ind. — Charles  R.  Johnson  has  been  appointed  receiver 
of  the  Madison  Light  &  Railway  Company  by  the  federal  court  on 
application  of  John  Dona,  of  Chicago. 
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Marion,  Ind. — Supt.  W.  C.  McWhinney  of  the  Marion  City  Rail- 
way Company,  has  gone  to  New  York  City  to  place  orders  for  machin- 
ery for  the  new  power  house  and  material  for  the  Fairmount  exten- 
sion.   

Maine. 

Eastport,  Me. — The  Eastport  Street  Railway  Company  will  be 
incorporated. 

B.ANGOR,  Me. — Right  of  way  for  a  line  through  Newburg,  Uix- 
mont,  Monroe  and  Searsport  is  wanted  by  the  Hampden  &  Winter- 
port  Railway  &  Light  Company. 


KiTTERY,  Me. — Stockholders  of  the  Portsmouth  &:  ^  ork  Beach 
Electric  Railroad  Company  met  March  i  at  Kittery  and  voted  to 
increase  the  capital  stock  from  850,000  to  S.!oo,ooo. 


\V.\TERviLLE,  Me. — A.  O.  l,ombard  has  purchased  the  interests  of 
I.  C.  Libby  in  the  Waterville  &  Fairfield  Electric  Railroad,  Light  & 
Power  Company,  and  has  been  made  general  manager.  A  new 
power  station  with  steam  plant  will  be  commenced  in  the  spring. 

Bangor,  Me. —All  the  property  of  the  Pen  Argyl,  Bangor  & 
Water  Gap  Electric  Railroad,  was  sold  at  auction  to  John  C.  Merrill, 
of  Easlon.  Mr.  Merrill  bought  the  property  at  a  judicial  sale 
recently,  but  this  was  a  foreclosure  sale  to  divest  a  mortgage  of  S500,- 
000  and  give  him  a  complete  title.  The  road  will  likely  be  built  this 
summer.  

Massachusetts. 

Newton,  Mas.s. — Watertown  has  granted  a  franchise  to  the  New- 
ton Street  Railway  Company. 


Westfield,  Mass. — The  Woronoco  Street  Railway  Company  has 
accepted  its  franchise  for  a  line  to  Springfield. 


Tai'nton,  Mass. — The  Taunton  &  Brockton  Street  Railway  Com- 
pany has  filed  a  petition  for  a  franchise  in  Taunton. 


Brockton,  Mass. — Right  to  extend  its  tracks  on  certain  streets  has 
been  granted  the  Brockton  Street  Railway  Company. 


New  Bedford,  Mass. — The  Union  Street  Railway  Company  has 
been  authorized  to  issue  Sioo.ooo  additional  capital  stock. 


Brockton.  Mass. — L  N.  Nutler  and  J.  S.  Allen,  of  East  Bridge- 
water,  are  interested  in  a  proposed  electric  road  to  Brockton. 


Boston,  Mass.  -A  petition  has  been  filed  to  incorporate  the  Bay 
State  Elevated  Railroad  with  a  capital  of  §10,000,000.  Wm.  B.  Mack 
and  F.  W.  Longstreet  are  named  as  incorporators. 


Neei>ham,  Mass. — A  franchise  has  been  granted  the  Newton  & 
Boston  Street  Railway  for  a  road  from  the  Newtoi\  boundary  to  the 
Newton  Upper  Falls,  the  line  to  be  built  in  the  spring. 


Boston,  Mass. — John  Graham  is  at  the  head  of  a  company  recently 
organized  to  build  an  electric  railway  from  Forest  Hills  to  Neponset, 
in  connection  with  the  Quincy  &  Boston  Street  Railway.  The  capi- 
tal stock  is  $100,000.  

Andover,  Mass.  The  selectmen  have  granted  a  franchise  to  the 
the  Lawrence  &  Reading  .Street  Railway  Company  for  tracks  in 
Main  street  from  Andover  to  North  Reading.  A  portion  of  the  work 
must  be  completed  by  September. 


Westfield,  Mass.  -The  Woronoco  Street  Railway  Company  has 
placed  an  order  for  6  miles  of  rails  for  the  contemplated  extensions. 
The  stockholders  have  voted  to  petition  the  railroad  commissioners  for 
the  privilege  of  increasing  the  capital  slock   from  S5o,ooo  to  iSioo,ooo. 


BKiiXiKWATKR,  .MASS.  -The  selectmen  have  granted  the  fran- 
chise asked  by  the  Bridgewater,  Whitman  &  Rockland  Street  Rail- 
way Company  for  a  line  in  Broad  street.  The  proposed  line  is  part 
of  a  system  which  is  to  provide  a  direct  route  from  Taunton  to  Nan- 
taskct. 


Amesburv,  Mass. — The  Haverhill  &  Amesbury  Street  Railroad 
Company  has  petitioned  the  Salisbury  selectmen  for  permission  to 
erect  poles  and  equip  a  road  from  the  Square  to  the  New  Hampshire 
line.  If  this  is  granted  it  is  expected  that  the  road  will  be  built  at 
once,  so  as  to  be  ready  for  the  summer's  traffic. 


Rockland,  Mass. — The  Bridgewater,  Whitman  &  Rockland 
Street  Railway  Company  has  applied  for  a  franchise  to  build  10 
miles  of  trolley  road.  Charles  H.  Wilson  of  Boston  is  treasurer,  and 
the  directors  are,  Geo.  J.  Morse  of  Hyde  Park;  Fred  C.  Hinds  of 
Newton;  Chas.  L.  Stevens  of  Rockland;  Chas.  H.  Wilson  of  Boston; 
J.  T.  King  of  Abington;  Chas.  F.  Allen  of  Whitman,  and  Richard  W. 
Nutter  of  East  Bridgewater.     Capital  stock  is  S25,ooo. 


Michigan. 

Caro,  Mich. — F.  S.  Wheat  has  been  granted  a  30-year  franchise 
for  a  street  railway  at  Caro. 

Pontiac,  Mich. — The  Plank  Road  Company  has  finally  given  a 
right  of  way  from  Birmingham  to  this  city  for  the  construction  of  the 
electric  railway. 

Grand  Rapids,  Mich. — The  pavilion  of  the  Consolidated  Street 
Railway  at  Reed's  Lake  was  burned  February  22,  causing  heavy 
loss.     Well  insured. 

Pontiac,  Mich. — The  Oakland  Electric  Railroad  will  be  extended 
to  this  place  and  the  management  intends  to  apply  to  the  Plank  Road 
Company  for  a  right  of  way  between  here  and  Birmingham. 


New  Baltimore,  Mich. — John  B.  Dyar  filed  a  certified  check  for 
$2,000  with  the  treasurer.  This  is  the  last  check  necessary  by  terms 
of  the  franchises  for  the  road  between  Detroit  and  Port  Huron. 


Erie,  Mich. — Mr.  Riopelle,  of  the  firm  of  Johnson,  Jacobson  &• 
Riopelle,  lietroit,  offered  the  township  a  bonus  of  S3. 000  for  a  right 
of  way  to  build  an  electric  road.  It  was  referred  to  the  township 
board  which  will  report  next  week. 


Saginaw,  Mich. — John  E.  Nolan,  of  this  city,  who  is  interested  in 
the  Flint  &  Fenton  Transportation  Company,  says  that  the  company 
will  be  ready  to  begin  operations  about  April  i.  The  cost  of  the 
line,  which  will  be  21  miles  long,  is  to  be  8250,000. 


Saginaw,  Mich. — The  court  has  denied  the  application  of  bond- 
holders for  a  receiver  for  the  Consolidated  Street  Railway  on  the 
ground  that  by  the  terms  of  the  mortgage  six  months  must  elapse 
between  default  and  the  appointment  of  a  receiver. 


Mt.  Clemens,  Mich.— James  G.  Tucker,  receiver  of  the  French 
road,  was  granted  a  franchise  for  an  electric  line  between  the  city 
limits  and  Chesterfield  township.  A  bond  of  S3,ooo  must  he  fileil  in 
20  days,  guaranteeing  the  road  to  be  built  by  November  1. 


Benton  Harisor,  Mich. — The  Benton  Harbor  Electric  Railway 
&  Transit  Company  has  let  contracts  for  a  tunnel  2,300  feet  long, 
under  the  residence  portion  of  the  city.  The  disused  Courtright 
factory  will  be  converted  into  car  house  and  power  station. 


Detroit,  Mich.— John  B.  Dyar  was  given  a  franchise,  March  2, 
for  a  line  on  Crocker  avenue,  Front  and  East  streets,  Mt.  Clemens. 
At  the  same  time  James  G.  Tucker,  receiver  of  the  French  line,  was 
given  a  franchise  on  North  Gratiot  avenue.  ICach  gave  S2,ooo  bonds 
to  carry  out  the  contract. 

Bay  City,  Mich. — Thereseems  to  be  every  prospect  of  two  electric 
roads  being  built  this  summer.  The  one  to  Port  Huron  is  backed  by 
Charles  Montague,  of  Caro,  and  he  is  considering  a  plan  to  dam  the 
Cass  river  for  power.  The  other  road  will  conn(^ct  this  city  and 
Unionville,  F.  S.  Wands  and  L.  L.  Culver  being  the  chief  promoters. 


Monroe,  Mich.— Messrs.  Jacobson  &  Johnson,  of  Detroit,  have 
asked  the  council  for  a  franchise  through  this  town,  promising  to 
build  the  line  next  month.  Right  of  way  has  been  secured  from 
Trenton  to  l.aSalle.  Those  interested  in  the  Detroit  &  Toledo  line 
are  W.  C.Sterling,  Strathearn  Hendrie, Truman  Newberry,  Geo.  Hen- 
drie,  G.  F.  Smith,  Cameron  Currie,  Frank  T.  Lodge  and  James  S. 
Carleton. 
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Missouri. 


Kansas  City,   Mo.— The  Metropolitan  Street   Railway  Company 
has  finished  its  big  electric  power  station  at  Riverview. 


St.  Louis,  Mo.— The  Shaw  Avenue  Electric  Railway  Company 
has  been  incorporated  to  construct  a  line.  Capital  stock,  540,000; 
incorporators,  1.  D.  Peckington,  Chris  Von  der  .'Vhe  and  Charles  E. 
Wehner.  

St.  Charles,  Mo.— The  St.  Charles  &  St.  Louis  Bridge  Company 
will  endeavor  to  secure  the  operation  of  an  electric  line  to  St.  Louis. 
Contracts  for  a  bridge  over  the  Missouri  river  have  been  let,  contin- 
gent only  on  the  construction  of  the  electric  railway. 


St.  Louis,  Mo.— Charles  Green  on  March  6  was  appointed  receiver 
of  the  People's  Railway  Company,  which  defaulted  its  interest  on 
bonds  January  I.  

St.  Louis,  Mo.— Application  has  been  made  for  the  appointment 
of  a  receiver  for  the  Fourth  Street  &  Arsenal  Railroad,  which  failed 
to  meet  the  semi  annual  interest  on  its  bonds  March  i. 


St.  Louis,  Mo.— James  D.  Houseman,  of  the  Highlands  Scenic 
Railroad  Company,  made  application  to  the  county  court  at  Clayton, 
for  a  franchise  to  build  an  electric  road  connecting  the  De  Hodiamont 
and  the  St.  Louis  &  Kirkwood  electric  lines. 


Kansas  City,  Mo.— Frank  Dixon,  who  bought  the  old  Union  cable 
road  at  special  master's  sale  for  $1,250,  says  that  the  line  will  not  be 
torn  up,  but  will  be  put  in  condition  for  running  with  the  expectation 
of  using  electricity  as  power. 

New  Hampshire. 

Concord,  N.  H.— The  6  bills  introduced  in  the  Legislature,  to 
incorporate  6  companies  to  construct  a  chain  of  electric  railways 
from  Massachusetts  to  Canada,  have  been  killed. 

Keene,  N.  H.— Surveys  of  the  Keene  Electric  Railway  have  been 
made  between  Keene,  Swanzey  and  Marlboro.  E.  F.  Lane,  of  Keene, 
is  president;  and  Samuel  Wadsworth,  of  Keene,  chief  engineer. 


New  Jersey. 

Trenton,  N.  J.— Chancellor  McGill  has  ordered  the  South  Jersey 
Traction  Company's  lines  to  be  sold  at  master's  sale. 


Plainfield,  N.  J.— The  Brunswick  Traction  Company  and  the 
New  York  &  Philadelphia  Traction  Company  are  rival  applicants 
for  a  franchise  in  Piscataway  township. 


Newark,  N.  J.— The  petition  of  Union  Traction  Company  has 
been  granted  to  lay  a  double  track  on  Elm  street  from  the  New  York 
&  Greenwood  Lake  Railroad  north  to  the  township  line. 


East  Orange,  N.  J.— The  Corisolidated  Traction  Company  was 
granted  permission  by  the  township  committee  to  build  a  line  on 
Central  avenue.     David  Young  is  president  of  the  company. 


Jersey  City,  N.  J.— The  Consolidated  Traction  Company  contem- 
plates a  general  extension  of  its  lines.  An  important  line  is  mapped 
out  between  the  Jersey  Central  Railroad  Ferry  in  Jersey  City  and  the 
Oranges.  

Camden,  N.  J.— Articles  of  incorporation  were  filed  by  the  North 
Jersey  Traction  Company,  its  object  being  to  build  a  trolley  line  m 
Amboy;  capital  stock,  Sioo,ooo.  Theodore  T.  Hansen,  Geo.  D.  Arm- 
strong and  Richard  H.  Turner  of  Atlantic  City,  are   the  corporators. 


Rockaway,  N.  J.— The  Rockaway  Electric  Railway  Company  has 
been  incorporated  to  build  a  double  track  street  railway  in  Rocka- 
way. Capital  stock,  $250,000;  incorporators.  Remington  Vernam,  of 
Averne,  L.  I.;  Joseph  McClean,  George  F.  Keller,  Cornelius  Con- 
nolly, Theo.  Bernard,  James  Crowley,  Henry  C.  Davidson,  and  Fred. 
Gibbs,  of  Brooklyn,  and  Michael  Crowley,  of  New  York. 


New  York. 


Buffalo,   N.   Y. — George   P.   Smith   is  negotiating  a  sale  of  the 
Tonawanda  Sc  Wheatfield  Electric  Railway. 


Buffalo,  N.  Y.— The  Crosstown  Street   Railway   Company  has 
filed  plans  for  its  car  house,  which  is  to  cost  $15,000. 

Elmira,  N.  Y.-.The  Elmira  &  Horseheads  Railway  Company  are 
considering  the  adoption  of  electric  heaters  in  all  the  street  cars. 


Watertown,  N.  Y. — The  Watertown  &  Brownsville  Street  Rail- 
way will  be  sold  under  foreclosure  of  four  mortgages  aggregating 
Si  60,000.  

YoNKERS,  N.  Y. — An  extension  of  the  Yonkers  trolley  line  down 
New  Main  street  and  South  Broadway  to  the  New  York  city  line  is 
to  be  built  very  soon.  

Penn  Yan,  N.  Y. — The  recently  incorporated  Penn  Yan,  Keuka 
Park  &  Branchport  Electric  Railroad  Company  has  applied  to  the 
village  trustees  for  right  of  way. 


White  Plains,  N.  Y.— The  White  Plains  &  Elmsford  Electric 
Railway  Company  has  been  granted  a  franchise  to  construct  a  line 
down  Lexington  avenue  and  Post  road. 


Cortland,  N.  Y. — The  Cortland  &  Homer  Traction  Company 
proposes  to  equip  its  plant  with  new  machinery,  provide  new  lamps 
and  rearrange  its  entire  circuit  to  do  the  city  lighting. 


New  York,  N.  Y.— The  Third  Avenue  Railroad  Company  and  the 
Metropolitan  Street  Railway  Company  have  discontinued  their  fight 
against  the  granting  of  additional  franchises  to  one  another. 


New  York,  N.  Y. — It  is  said  that  the  Metropolitan  Street  Railway 
Company  has  closed  contracts  with  the  General  Electric  Company  to 
supply  insulators,  generators,  motors  and  all  electrical  equipment  for 
the  new  conduit  systems. 

Buffalo.  N.  Y. — The  Niagara  Falls  &  Lewiston  Electric  Railway 
has  been  mortgaged  for  Si,ooo,ooo  to  the  Knickerbocker  Trust  Com- 
pany of  New  York.  This  sum  will  be  used  in  paying  indebtedness 
and  making  improvements. 


Syracuse.  X.  Y. — President  Palmer,  of  the  Suburban  Railroad 
Company  said  that  the  cars  would  likely  be  running  on  the  road  by 
June.  McCartney,  McElroy  &  Co.,  of  New  York,  are  preparing  the 
plans.     No  contracts  have  been  made  as  yet. 


Buffalo,  N.  Y. — President  Herbert  P.  Bissell,  of  the  Traction 
Company,  has  practically  closed  a  deal  with  Bankers  Tallman  &  Co., 
of  New  York,  securing  money  to  build  the  66  miles  of  road  projected 
by  the  company.  Charles  W.  Ricker,  electrical  engineer,  has  the 
specifications  ready.     Estimated  cost  of  extensions  is  $1,980,000. 


Syracuse,  N.  Y. — The  Syracuse  Rapid  Transit  Company  has  spent 
large  sums  for  relaying  the  tracks,  equipping  the  road  with  new  cars 
and  building  a  power  house.  About  $25,000  more  will  be  spent  on 
the  power  house  machinery  and  $60,000  on  the  new  car  barns  which 
will  include  a  modern  machine  shop  with  all  conveniences  for  hand- 
ling the  motors.  

Buffalo,  N.  Y. — The  Buffalo,  Gardenville  &  Ebenezer  Electric 
Railway  Company  has  been  given  a  franchise  by  the  highway  com- 
missioner of  West  Seneca  to  put  down  tracks  on  Clinton  street, 
Aurora  Plank  road  and  on  the  L'nion  road.  These  extensions  are  to 
be  from  5  to  6  miles  in  length  and  will  be  built  this  spring.  Chas.  F. 
Schoepflin  is  president  and  \Vm.  P.  Smith,  secretary. 


Penn  Yan,  N.  Y.— The  Penn  Yan,  Keuka  Park  &  Branchport 
Railway  Company  has  been  incorporated  to  build  the  long  talked  of 
electric  railway  between  Penn  Yan  and  Branchport.  Capital  stock, 
Sioo,ooo;  incorporators,  William  S.  Reed  of  Leominster,  Mass.;  W_ 
H.  Tylee,  O.  W.  Rugg  and  A.  White  of  Worcester,  Mass.;  C.  L.  B. 
Tylee,  Frank  \'iele  and  George  Tylee  of  Corning;  H.  S.  Sill  of  Bluff 
Point,  and  John  H.  Lawer  of  Penn  Yan. 
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CoxSACKiE,  N.  Y. — The  Greene  County  Traction  Company  has 
been  incorporated  to  operate  a  street  surface  electric  railroad  five 
miles  long,  from  the  village  of  Coxsackie  to  a  point  three  miles 
beyond  the  village  line.  Capital,  550,000;  directors,  Edward  J.  Dug- 
gan,  Albany:  Henry  E.  Stern,  William  E.  Drisland,  E.  J.  B.  Murray, 
Michael  F.  Cantwell,  and  Edward  J.  McCaffrey,  of  Albany:  Matthew 
J.  Duggan,  of  Greenbush;  William  G.  Raines,  of  New  York  City, 
and  George  C.  Spencer,  of  Chicago. 


Catskill,  X.  Y.— .Application  to  incorporate  the  Catskill  Electric 
Railway  Company  has  been  made  by  Charles  S.  Williamson,  M.  D.,  25 
Third  Place.  Brooklyn,  N.  Y.:  William  S.  Robert,  290  Halsey  street, 
Brooklyn,  N".  Y. :  Daniel  W.Sharpe,  Catskill,  \.  Y.:  Louis  E.Robert,  290 
Halsey  street,  Brooklyn,  N.  Y.;  Michael  W.  Conway,  487  .Monroe  street, 
Brooklyn,  N.  Y.:  William  C.  Courtney,  496  \'anderbilt  avenue,  Brook- 
lyn, X.  Y.;  William  C.  Wood,  229  Quincey  street,  Brooklyn,  N.  Y.; 
Howard  ■\.  Mock,  106  Monroe  street,  Brooklyn,  N.  Y.:  Schuyler  W. 
Mattison,  67  Lincoln  avenue,  Xewark,  X.  J.  Two  miles  of  road  will 
be  built:  capital  stock.  Sw.ooo. 


Ohio. 


XeNIA,  O. — Jno.  P.  Martin  has  asked  the  council  for  a  franchise  to 
build  a  street  railway. 

Warren,  O. — The  Trumbull  Electric  Road  of  Warren  expects  to 
extend  its  line  to  Leavittsburg. 

Warren,  O. — Daniel  Moynahan  has  sold  for  $90,000  his  electric 
railway  to  the  Mineral  Ridge  &  Niles  Street  Railway  Company. 


'Ll.MA,  O.— The  Lima  Street  Railway  has  applied  to  the  council  for 
a  franchise  to  extend  its  lines  to  Hover's  Park  and  the  Solar  Refinery. 


Dayton,  O. — Surveyors  are  in  the  field  for  the  new  electric  road 
from  Dayton  to  Wilmington  via.  Beavertown,  Bellbrook,  Spring 
Valley  and  Xew  Burlington. 

YouNGSTOW.s,  O. — The  Youngstown  Park  &  Falls  Street  Railway 
Company  has  been  granted  right  to  extend  its  line  over  Warren  ave- 
nue and  South  Market  street. 


Toledo,  O. — A  franchise  will  soon  be  asked  for  12  miles  of  electric 
street  railway.  C.  T.  Geddes,  formerly  superintendent  of  the  Bowling 
Green  road,  is  attending  to  the  affairs  of  the  new  company, 


Akron,  O.— It  is  stated  by  Geo.  C.  Mozer,  one  of  those  interested 
in  the  Canton-Akron  Electric  Railroad  Company  that  the  line  would 
be  built  this  year.  Wm.  A.  Lynch,  of  Canton,  and  president  of  the 
Canton-Massillon  Electric  Railroad  Company,  is  backing  the  new 
road.  

CiNCiNSATi,  O.— Right  of  way  has  been  given  the  Dayton  Traction 
Company  through  Bond  Hill  for  23  years.  The  company  agrees  to 
have  the  road  in  operation  by  the  close  of  the  year.  .Senator  Foraker, 
Andrew  Hickenlooper  and  Senator  Chas.  Fleischmann  are  interested 
in  the  company. 

Mansfield,  O. — W.  E.  Haycox  writes  that  the  franchises  for  the 
construction  of  the  electric  railway  from  Bucyrus  to  Gallon  have  all 
been  secured,  except  in  Gallon,  where  the  ordinance  has  passed  its 
second  reading.  .Mr.  Haycox  expects  to  be  ready  to  start  the  con- 
struction by  April  I.  

Dayton,  O.— The  Dayton  &  Western  Traction  Company  was 
incorporated  at  Columbus  with  a  capital  stock  of  8400,000.  The  line 
will  be  from  this  city  through  Xew  Lebanon,  West  Alexandria  and 
Eaton  to  Richmond,  Ind.  County  Commissioner  John  B  Hunter,  Dr. 
J.  E.  Lowes,  Col.  R.  M.  Nevin,  C.  L.  Kurtz  of  Columbus,  Oscar 
Sheppard  and  J.  E.  Feight  are  the  incorporators. 

Pennsylvania. 

Charleroi,  Pa.— The  Charlcmi,  Hillevernon  &  Fayette  City 
Street  Railway  Company  has  been  incorporated.  Capital  slock, 
^io.ooo;  president,  William  M.  Bell,  Pittsburg. 

Phm.adelI'HIA,  Pa.— The  Philadelphia  &  .Merion  Railway  Com 
pany  has  been  incorporated  to  build  an  electric  railway.  Capital 
stfjck,  $25,000;  president,  William  G.  Huey,  1815  \inc  street. 


Harrisburc,  Pa. — A  charter  was  granted  to  the  Doylestown  & 
Easton  Electric  Railway  Company,  to  construct  a  line  between  the 
two  cities.    Capital  stock,  Sioo.ooo.    Harry  J.  Shoemaker  is  president. 

Philadelphia,  Pa.— John  H.  Fow  is  president  of  the  Gray's  Ferry 
&  Woodland  Avenue  Connecting  Street  Railway  Company,  which 
has  just  been  incorporated,  with  S6,ooo  capital  stock,  to  build  one  mile 
of  road. 

Bradford,  Pa.— H.  L.  Pierce,  of  Leominster,  Mass.,  is  president 
of  the  Olean,  Rock  City  &  Bradford  Railroad  Company,  which  was 
recently  incorporated  to  build  10  miles  of  road  from  Bradford  to  the 
Xew  York  state  line.     Capital  stock,  $100,000. 


Ho.me.stead,  Pa.— The  Homestead  &  Highland  Street  Railway 
Company  is  preparing  to  complete  its  connections  for  a  through  line 
to  the  heart  of  Pittsburg.  To  obtain  funds  the  company  has  just 
given  a  .nortgage  for  $400,000  to  the  L'nion  Trust  Company. 

Doylestown,  Pa.— The  Doylestown  &  Easton  Street  Railway 
Company  is  getting  right  of  way  for  16  miles  of  road.  Xo  contracts 
for  construction  will  be  made  for  some  time.  Harry  J.  Shoemaker, 
president:  M.  H.  Stout,  secretary;  and  S.  A.  Hellyer,  treasurer. 


Titusville,  Pa.— Mayor  Benedict  has  signed  the  ordinance  grant- 
ing the  Titusville  Electric  Traction  Company  the  right  to  construct 
and  operate  a  street  railway  in  Titusville.  One  year's  time  is  allowed 
in  which  to  complete  the  road  in  the  city,  after  which  it  is  proposed 
to  extend  to  Pleasantville  and  Hydetown. 


Baden,  Pa.— The  Baden  Electric  Street  Railway  Company  has 
been  incorporated  to  build  a  line  from  Allegheny  to  Baden,  where  it 
will  connect  with  the  Economy  Electric  Railway  Company,  con- 
trolled by  the  some  interests.  Capital  stock,  $50,000;  incorporators, 
Richard  R.  yuay,  of  Sewickley;  John  C.  Oliver,  Allegheny  City; 
Edward  G.  .Applegate,  Braddock;  Henry  D.  Atwood,  Leet  township, 
and  James  F.  Burke,  Pittsburg. 


Texas. 


Corsrana,  Te.x.— W.  B.  Brooks,  of  the  Glenwood  &  Polytechnic 
College  Street  Railway,  is  looking  over  the  ground  with  a  view  to 
constructing  an  electric  railway  in  Corsicana. 


Austin,  Tex.— Ira  H.  Evans,  of  Austin,  has  been  appointed 
receiver  of  the  Austin  Rapid  Transit  Company  at  the  instance  of  the 
International  Trust  Company  of  Boston,  which  holds  $343,000  of  first 
mortgage  bonds. 

Wisconsin. 

Eau  Claire,  Wis.— H.  N.  Bates  and  Arthur  Appleyard,  both  of 
Boston,  were  inspecting  the  street  car  system  here  with  the  view  of 
purchasing  it.  If  the  deal  is  consummated  the  system  will  be  recon- 
structed throughout. 

WAUKF.SHA,  Wis.— S.  1.  Henderson  and  others  have  incorporated 
the  North  Greenfield  &:  Waukesha  Electric  Railway  Company. 
Summer  pleasure  travel  will  be  catered  to.  The  company  has  right 
of  way  and  capital,  and  a  traffic  arrangement  will  be  made  with  the 
Milwaukee  Street  Railway. 

Wyoming. 

Cheyenne,  Wy.— A  franchise  for  99  years  has  been  granted  the 
Cheyenne  Electric  Railroad  Company.  Three  Denver  parties  are 
interested:  M.  S.  Weller,  A.N.Butler  and  J.  M.  Freeman  also  C. 
T.  Metz  and  M.  McGill,  of  this  city.  The  proposed  line  is  to  be 
about  nine  miles  long.  The  Cheyenne  Street  Railway  Company  also 
contemplates  putting  in  an  electric  system. 

Canada 

Alco.ma,  (Jnt.— T.  M.  Kirkwood  and  others  have  petitioned  for  the 
incorporation  of  the  Mineral  iV  Timber  Electric  Railway  Company  to 
operate  a  railway  from  a  point  between  Chelmsford  and  Sturgeon 
■■'alls  north  to  Wahnapitae  Lake,  and  south  to  a  point  between  Kil- 
larney  and  French  River. 

Halifax,  N.S.— The  Halifax  &  Bedford  Electric  Railway  Com- 
pany has  been  incorporated.  Capital  stock,  $300,000;  incorporators, 
William  E.  Crowe,  Henry  J.  Crowe  and  A.  E.  .Sulis. 


Ill: 
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W.  H.  HANSELL. 


William  lIcMiry  Hansoll,  ])rcsiileiU  of  the  Hanscll  Sprinji 
Company,  was  born  in  Philadelphia.  At  the  aj^e  of  i  ^ 
havinjj  been  >;;rachiated  from  the  PViends  School  in  Phila- 
delphia, he  entered  the  University  of  Pennsylvania,  where 
he  remained  for  three  years,  working  in  the  drafting 
room  of  the  Baldwin  Locomotive  Works  during  the  vaca- 
tions. Leaving  college,  where  he  had  pursued  an  engineer- 
ing course,  Mr.  Haiisell 
went  with  the  Charles 
Scott  Spring  Company, 
where  he  remained  four 
years,  first  as  mechanical 
engineer,  then  as  superin- 
tendent and  finally  as  man- 
ager of  the  street  railway 
department.  In  Febru- 
ary, 1895,  ^^  '^^'  ''^'^  Scott 
Company  and  purchased 
an  interest  in  the  old  Kel- 
ler &  Cook  Spring  Com- 
pany of  New  York. 
Within  one  month  he 
bought  the  entire  business 
and  changed  the  name  from  the  Keller  &  Hansell  Companj- 
to  the  Ilansell  Spring  Company.  The  business  quickly 
responded  to  the  energy  and  ability  of  Mr.  Ilansell,  and 
outgrew  the  New  York  shops.  The  works  were  removed 
to  Newark,  N.  J.,  and  in  August,  1896,  increased  to  twice 
the  size  of  the  old  plant.  Within  two  months  the  capacity 
was  again   doubled  by   building   a    new    two-story  building 
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60  .\  110  ft.  On  February  1,  1897,3  further  addition  was 
made,  and  the  present  quarters  are  as  shown  in  the  illustra- 
tion. The  company  manufactures  all  types  of  springs,  but 
makes  a  specialty  of  elliptic  and  spiral  springs  for  steam  and 
street  railway  rolling  stock.  In  his  long  experience  Mr. 
Ilansell  has  made  many  friends  in  the  trade  who  wish  him  a 
continuance  of  prosperity. 


A  CHAPTER  OF  ACCIDENTS. 


Several  bad  accidents  have  occurred  during  the  past 
month.  A  motorman  on  the  Geneva,  Waterloo  &  ^eneca 
Falls  road,  mistook  the  conductor's  signal,  and  on  crossing 
the  New  York  Central  tracks,  was  struck  by  a  passenger 
train.  The  car  was  wrecked  and  four  passengers  injured, 
none  fatally. 

On  the  South  Milwaukee  line  a  car  jumped   the   track   on 


down  grade  and  turned  over  two  or  three  times.  The  18 
passengers  were  more  or  less  injured  but  none  fatally. 

In  this  city  a  Calumet  car  was  run  down  by  an  Eastern 
Illinois  passenger  train  and  the  motorman  and  two  passen- 
gers killed  and  four  others  badly  injured.  The  car  was 
reduced  to  kindling  wood. 

One  of  the  oilers  on  the  Brooklyn  avenue  cable  road, 
Kansas  City,  remained  in  the  conduit  while  a  car  was  pass- 
ing and  in  some  manner  was  caught  by  the  grip  and  dragged 
nearly  100  feet.     He  died  shortly  after  being  taken  out. 

A  West  Side  electric  car  took  a  good  start  toward  going 
into  the  Chicago  river.      The  draw  had  b^en  partially  opened 


by  the  briilge  tender  for  the  purpose  of  more  conveniently 
cleaning  and  oiling  the  machinery,  and  when  this  fact  was 
discovered  by  the  motorman  of  the  approaching  car,  the 
slippery  rails  prevented  his  stopping.  A  horse  and  wagon 
that  had  been  waiting  for  the  bridge  to  be  swung  back  into 
place  were  struck  by  the  car  and  pushed  into  the  river. 
Both  drivers,  the  conductor  and  four  passengers  had  ample 
time  to  escape.  The  car  slid  over  the  approach  but  the 
front  end  rested  on  the  abutment,  where  it  remained  poised 
at  an  angle  of  45°  all  day.  The  assistance  of  a  floating  der- 
rick was  necessary  to  dislodge  the  car. 


AN  IOWA  INTERURBAN  LINE. 


The  Mason  City  &  Clear  Lake  Traction  Company  is 
now  building  a  line  between  these  points  in  Iowa  that  is 
typical  of  the  new  class  of  electric  railways,  which  in  addi- 
tion to  the  ordinary  passenger  traffic,  handle  express,  bag- 
gage and  mail  and  receive  and  distribute  standard  steam 
railway  freight  cars  to  various  side  tracks  along  the  line. 
The  cars  ordered  for  this  company  consist  of  one  combination 
passenger  and  baggage  car  with  32-ft.  body  and  42  ft.  over  all, 
two  of  the  same  style  22-ft.  body  and  29  ft.  6  in.  overall,  five 
42-ft.  open  trail  cars,  one  40-ft.  closed  trail  car,  one  30-ft. 
milk  car  and  two  i6-ft.  closed  passenger  cars.  The  motor 
cars  are  equipped  with  four  50-h.  p.  Walker  motors  and  all 
of  them  mounted  on  Peckham  trucks.  A  switching  loco- 
motive for  handling  the  steam  railroad  cars  is  also  ordered  ; 
it  is  to  be  a  specially  constructed  car  mounted  on  a  Peckham 
extra  heavy  7-B  truck.  The  entire  electrical  ecjuipment  is 
to  supplied  by  the  Walker  Company,  the  steam  plant  by  the 
E.  P.  Allis  Company,  and  the  rail  bonds,  of  the  horse  shoe 
type,  by  the  J.  M.  Atkinson  Company. 
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THE  SADDLER  SIGNAL  SYSTEM. 


In  a  previous  issue  wc  lia\e  nicMtioncd  the  sij^'ualiiiij  s\  s- 
tcni  invfiitcd  by  I.  N.  Saddler,  and  manufactured  In  the 
Saddler  Switch  &  Signal  Conipanv,  Soy  Moiirne  street, 
Toledo,  ().  This  month  we  present  a  ilescription  of  the 
system  with  cuts  illustrating;  its  main  features. 

This  system  is  entirely  automatic  and  lea\  es  hut  little  to 
he  desired  in  a  simple,  effective  anil  economical  method  of 
electrical   signaling. 

The  illustrations  show  the  signal  hox  in  place  upon  a 
bracket,  though  it  may  be  placed  upon  a  span  wire  when 
desirable.  The  liox,  Fig.  i,  is  of  iron  with  a  short  project- 
ing arm,  which  is  struck  by  a  pin  erected  upon  the  top  of 
the  car,  and  is  thus  driven  to  one  side  in  the  direction  in 
which  the  car  is  advancing.  This  action  throws  into  per- 
manent electrical  connection  the  trolley  wire  and  the  project- 
insj  arm  of  the  next   liox  which  is  located   at   the   fartlier  vml 


of  the  block  or  running  section.      »\ftcr   the   car   lias   passed, 
the  arm  of  the  signal  box  returns  to  its  vertical  position. 

The  photophonc  box,  Fig.  2,  is  placed  ii])on  tlie  car, 
either  overhead,  or  upon  the  sash  in  front  of  the  niotorman, 
and  the  binding  posts  are  connected,  one  with  the  pin  on  the 
top  of  the  car  and  the  other  with  the  gearing  beneath  the 
car,  thus  groun(hug  that  side  of  the  liox. 

If  now  the  car  has  passcil  the  box  as  shown  in  l'"ig.  3,  and 
has  driven  the  arm  to  one  side,  the 
arm  will  return  to  its  vertical  posi- 
tion hut  the  connection  between  the 
trolley  wire  at  the  box  and  the  pro- 
jecting arm  at  the  next  box  will 
remain.  If  a  car  attempt  to  leave 
the  switch  ahead,  its  contact  pin 
will  strike  the  arm  on  the  box,  al- 
lowing current  to  flow  through  thi- 
])hotophone  box,  ringing  the  bell  in 
the    box    and   causing   the    1;um|>   to  1  11  1  1  1     • 

burn. 

.\fter  the  ear  has  nm  through  tin-  block  lo  its  end  iN  pin 
\N  ill  evidently  strike  the  arm  therein  the  opposite  direction 
from  that  in  which  the  eoniiectiiin  was  ma<le  at  the  last  box. 
This  action   will   cut  the  circuit  at  the  box  last  left,  at   the 


entrance  of  the  block,  and  thus  thri)W  the  second  arm  oul  o 
circuit.  Thus  the  car  throws  on  the  connection  at  one  end 
and  throws  off  the  same  comiection  at  the  other  end  of  th 
block;    no   attention  is  reinn'red  on   the  part  of  an\'onc,  nor  i 
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the    circuit  grounded,    nor    the    lani|)    burnin 
instant    of    giving   the  signal. 

If  a  car  having  left  the  switch,  and  thus  set  the  contact 
box  in  communication  with  the  arm  at  the  next  switch 
ahead,  should  be  compelled  to  back  into  the  switch  again  for 
any  purpose,  the  contact  will  be  broken,  thus  allowing  the 
car  ahead   to  leave  its  switch  and  come  on. 

The  advantages  of  the  s\stem  are  that  il  is  automatic, 
simple,  economical  and  not  easily  tampered  with.  Nolamps 
or  semaphores  arc  recpiired,  as  the  signal  is  given  on  the  car ; 
the  apparatus  is  simple  and  easily  installed,  the  connecting- 
wires  being  all  numbered;  not  having  groimd  connections, 
there  is  no  danger  from  lightning  ;  the  signal  wires  need  not 
be  of  good  conducting  material,  but  maybe  of  common  iron  ; 
the  current  consumption  is  trifling,  as  the  contact  is  Init  for  a 
moment;  there  are  no  parts  under  the  car  or  on  the  track  ; 
the  system  works  whether  the  trolley  is  in  contact  w  ith  the 
wire  or  not. 

Hoxes  are  pro\idcil  at  points  betwcoi  switches,  so  that  in 
the  event  of  a  car  breaking  down,  the  car  in  the  next  block 
maybe  released  and  come  to  the  aid  of  the  former;  or  a 
dc\  ice  is  pro\  idcd  by  means  of  which  the  signal  ahead 
can   be   thrown   off  at  an\'  point   between    switclies. 


PROJECTED  ROADS  IN  CONTINENTAL 
EUROPE. 

Among  the  many  cities  of  Europe  which  have  granted 
concessions  for  or  contemplate  the  construction  of  electric 
railways  are  the  following:  Olmutz,  Austria;  Bekes,  Ilim- 
gary  ;  Cologne,  (5ermany  ;  V^ienna,  .\ustria,  for  the  Vienna 
Tramway  Company  ;  Prague,  Bohemia,  for  the  city  coun- 
cil ;  Teplitz-.Schonau,  Bohemia,  for  the  city  council ;  I'ress- 
burg,  Hungary,  for  Gan/,  &  Co.,  of  Budapest,  and  Temesvar, 
Hungary,  for  the  Temesvar  Street  Railway  Company.  The 
following  lines  now  operated  with  horses  will  be  equipped 
with  electric  motors  ;  Gyor,  Hungary,  for  Jakob  Lathesz 
&  Co.,  of  Budapest ;  Czernowit/,,  Austria,  Himgary,  for  the 
city  council;  Aussig,  Bohemia,  for  the  city  council;  Heme 
to  Recklinghausen,  Prussia,  for  the  Hernc-Recklinghausen 
Street  Railway  Company,  and  Linz,  Austria,  for  the  Lan- 
derbank,  of   Vienna. 

In  Ihi-  case  of  the  seven  men  accused  of  shooting  Motor- 
man  Breen  during  (he  street  car  strike  at  Milwaukee  last 
spring,  the  jury  disagreed  after  being  out  (>^  hours.  It  is 
reported  that  r  i  were  in  favor  of  conviction. 


194 


^tetS^oilw^S^ 


Interesting  Bits  of  Information  from  all  Parts  of  the  Country, 
Boiled  Down  for  Busy  Readers. 


At  Galveston  a  short  strike  was  occasioned  liy  euttinj;  tliL 
men  on  extra  list  from  14  to  13  cents  an  hour.  The  men 
won. 


A  Rhode  Island  road  has  two  dama>;e  suits  pentlin^-,  one 
alleged  to  have  heen  caused  hy  rini;ini;  the  gong,  the  other 
because  the  ffonu-  was  not  sounded. 


Additional  tracks  have  heen  laid  on  the  Brooklyn  bridge 
and  two  new  cables  are  in  place.  A  sufficient  number  of 
new  cars  have  been  placed  on  the  line  to  take  care  of  the 
heav}'  traffic. 

The  report  of  the  Syracuse  (N.  Y. )  Rapid  Transit  Com- 
pany showed  a  deficiency  for  the  last  quarter  of  $2,537. 
The  Syracuse  &  East  Side  road  also  reported  a  deficit  for 
the  (juarter  of  $2,895. 

The  Columbus  (O.)  Street  Railway  Company  last  month 
made  its  fifth  semi-annual  distribution  of  cash  prizes  to  con- 
ductors and  motormen  for  best  reports  of  accidents.  Tw(J 
$10  and  six  $5  prizes  were  awarded. 


On  Februarv  8  a  car  on  the  line  between  New  York  Mills 
and  Utica,  N.  Y.,  left  the  track  near  the  bridge  at  Yorkville 
and  rolled  down  the  embankment.  Tlie  car  was  wrecked 
but  none  of  the  passsngers  were  nijured. 


The  old  officers  of  the  Milwaukee  Electric  Railway  & 
Light  Company,  were  re-elected  as  follows :  President, 
William  Nelson  Cromwell;  vice-president,  Henry  C.  Pavne  ; 
treasurer,  Edward  Edes ;  secretary,  C.  A.  Spofford. 


The  war  between  the  liig  iron  companies  which  has 
brought  the  price  of  T-rails  to  $17  a  ton,  has  not  materially 
affected  the  market  price  of  girder  rails.  This  difference 
has  amounted  to  about  $4  per  ton  during  the  past  two 
months. 


The  first  electric  locomotive  built  south  of  the  Ohio  river 
is  a  seven-ton  machine  now  building  at  the  Hood  Machine 
Shops,  Birmingham,  Ala.  It  is  to  be  used  for  mine  work 
near  Birmingham  and  will  be  operated  on  the  overhead  trol- 
ley system. 

The  city  council  of  Cedar  Falls,  la.,  has  refused  to  grant 
a  franchise  to  the  Waterloo  &  Cedar  Falls  Rapid  Transit 
Company  on  the  ground  that  it  would  kill  the  business 
interests  of  the  town  by  furnishing  cheap  and  rapid  transit 
to  Waterloo. 

The  Greensburg,  Jeanette  &  Pittsburg  Electric  Railway 
Company  is  experiencing  difficulty  in  getting  a  solid  road- 
bed near  Penn  station.  The  ribs  in  a  coal  mine  near  there 
have  been  drawn  and  the  ground  is  settling.  The  tracks 
have  alreadv  heen  relaid  four  times. 


The  Amalgamated  Association  of  Street  Railway 
Employes,  proposes  to  invest  $6,000  in  discarded  carettes, 
which  it  can  buy  for  $200  apiece.     The  pleasures  of  a  car- 
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ette  ride  as  compared  to   street  car  travel  makes  the  price  of 
carettes  seem  200  per  cent  too  high. 


At  Knoxville,  Tenn.,  a  dispute  occurred  between  the 
Citizens'  railway  and  the  city  over  some  track  repairs  and  a 
small  riot  ensued.  The  police  got  the  fire  department  to 
help  them,  and  the  200  negroes  in  the  railway's  camp  were 
routed  when  the  hose  was  turned  on. 


A  literal  illustration  of  the  scriptural  text  about  the  man 
who  climbed  up  some  other  way,  being  a  thief  and  a  robber, 
was  discovered  in  New  York  when  the  police  arrested  a  man 
who    for    three    months   has   climbed   the   elevated  railroad 

posts,  and  thus  got  around  the  turnstile. 


An  accumulation  of  illuminating  gas  between  the  roof  of 
the  Boston  subway,  now  building,  and  the  temporary  road- 
way, became  ignited,  and  a  disastrous  explosion  resulted. 
Three  cars  of  the  West  End  Street  Railway  Company  were 
completely  wrecked  and  the  passengers  injured. 


Seemingly  without  provocation  an  electric  car  on  the  Pitts- 
burg (Pa. ),  Neville  Island  &  Coraopolis  road  jumped  the 
tracks  at  the  approach  of  the  Ohio  river  bridge  and  plunged 
into  the  river.  Fortunately  there  were  no  passengers  on  the 
car,  and  the  motorman  saved  himself  by  jumping. 


At  Rome,  N.  Y.,  one  of  Robert  Ilardie's  new  compressed 
air  cars  drew  10  loaded  freight  cars  weighing  300  tons  on  a 
New  York  Central  switch  track.  It  is  reported  to  have 
made  8  miles  an  hour  with  the  load.  This  is  the  locomotive 
which  will  be  tested  on  the  Manhattan  elevated  in  a  few 
days. 

The  Midland  Electric  Railroad  Company  has  received  a 
bridal  car  from  the  St.  Louis  Car  Works  which  is  to  be 
used  by  wedding  parties  wishing  to  take  trips  across  Staten 
Island.  It  has  a  dining  apartment,  comfortable  sofas  and 
all  nn>dern  conveniences  to  make  the  trip  very  pleasant  and 
desirable. 

J.  A.  L.  WaddcU  read  a  paper  in  New  York  before  the 
American  Society  of  Civil  Engineers  on  elevated  road 
structures  which  he  considered  weak  in  design.  This 
brought  forth  a  statement  from  Thomas  C.  Clarke  that  in 
20  years  the  Second  avenue  road  had  only  cost  $300  a  mile 
per  year  for  repairs,  which  would  not  warrant  Mr.  W^ ad- 
dell's  conclusion. 

It  is  probable  the  General  Electric  Street  Railway  Com- 
pany of  Chicago,  will  apply  for  additional  franchises  to 
extend  its  lines  to  Pullman  and  Kensington,  which  with  the 
previous  grants  will  give  it  control  of  40  miles  of  streets. 
Contracts  for  the  iron  worii  have  been  closed  and  a  part  of 
the  material  completed.  Work  will  begin  on  the  conduit  as 
soon  as  the  frost  is  out  or  the  ground. 


Lots  of  funny  incidents  are  resulting  from  the  "no  spit" 
signs,  which  are  now  epidemic.  A  Des  Moines  conductor 
has  adopted  a  sure  cure  method  against  spitters.  When  the 
offense  occurs  he  doesn't  say  a  word,  but  gravely  goes  in  and 
industriously  sweeps  one  spot  on  the  floor  in  front  of  the 
guilty  party.  When  he  gets  tired  of  this  he  gets  out  a 
cloth  and  polishes  the  "  spit  sign  "  and  about  that  time  the 
passengers  are  enjoying  the  discomforture  of  the  man  who 
is  not  apt  to  do  it  again. 
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The  Manhattan  Elevated  Railway  cclehrated  McKinlev's 
inauguration  hy  paying  all  its  employes,  from  the  section 
hanils  to  the  president,  in  gold. 


Copious  rains  in  many  parts  of  the  country  have  caused 
considerable  inconvenience  to  street  railways.  At  Spring- 
field, O.,  Buck  creek  ran  over  its  banks,  flooding  the  street 
railway  power  house,  thus  cutting  off  the  power  and  render- 
ing the  system  inoperative  for  some  time. 


W.  Walmslev  has  been  appointed  snperintendcnt  of  the 
South  Chicago  Citv  Railway.  Mr.  W'almsley  has  been 
connected  with  street  railways  for  some  years,  but  hereto- 
fore has  had  little  to  do  with  the  operating  department, 
devoting  his  attention  rather  to  the  general  business  and 
claim  departments. 

The  Detroit  street  railwavs  have  instituted  a  new  rule, 
requiring  the  conductors  to  make  full  returns  at  the  end  of 
every  trip  instead  of  waiting  until  through  their  day's  worl<. 
The  registers  are  to  be  used  differently.  On  the  register  on 
which,  heretofore  only  cash  fares  and  six-for-a-quarter  tickets 
were  rung  up,  the  cash  fares  and  all  paid  tickets  will  be 
registered,  while  on  the  old  three-cent  fare  register  all  trans- 
fers and  passes  will  be  rung  up. 


The  following  directors  were  elected  at  the  annual  meet- 
ing of  the  Westport  (Conn.)  &  Saugatuck  Street  Railway 
Company:  Wm.  E.  Nash,  A.  S.  Hoyt,  Wm.  G.  Staples ^ 
Loyd  Xash,  Samuel  Purdy  and  Wm.  E.  Osborn.  At  a 
subsequent  meeting,  A.  S.  Hoyt  was  chosen  president ; 
Loyd  Xash,  vice-president;  Samuel  A.  Purdy,  secretary, 
Wm.  E.  Nash,  treasurer,  and  Wm.  S.  Staples  and  Wm.  E. 
Osborn,  auditors. 

A  rather  unusual  suit  is  reported  from  Dubuque,  la.  About 
two  years  ago  a  street  car  ran  into  the  buggy  of  the  late  Dr. 
Staples.  Motorman  Cook  now  brings  suit  against  the 
executors  of  the  Staples  estate,  alleging  that  at  the  time  of 
the  accident  he  rang  the  bell  and  the  accident  was  due  to  the 
carelessness  and  neglect  of  the  doctor's  driver.  In  the  colli- 
sion the  motorman  was  struck  by  the  shaft  of  the  buggy  and 
permanently  injured,  consequently  a  suit  for  $10,000  dam- 
ages is  brought. 

C.  D.  Wyman,  general  manager  of  the  New  Orleans 
Fraction  Company,  has  issued  a  very  interesting  little  folder, 
of  which  the  first  edition  of  20,000  was  exhausted  in  a  few 
days.  It  contains  a  map  of  the  company's  lines  and  a  short 
description  of  the  scores  of  historical  and  other  points  of 
interest  in  that  quaint  city,  with  directions  for  reaching  it 
by  street  car  route.  .Special  inducements  are  also  offered  to 
visitors  for  the  chartering  of  special  cars  to  take  in  all  I  lie 
points  of  interest  in  the  city. 


Boston  ca])italists  contemplate  building  22  miles  of  electric 
railway  at  Kingston,  Jamaica.  Among  those  interested  are 
Mr.  Burnham,  the  wholesale  coal  dealer,  and  Mr.  Preston, 
president  of  the  Boston  Fruit  Company.  President  Charles 
A.  Richardson,  of  the  Worcester  Construction  Conipanv, 
accompanied  by  W.  B.  Ferguson,  the  Boston  capitalist,  and 
J.  W.  Wolfe,  attorney  of  the  Boston  Fruit  Conipanv,  is 
now  in  Kingston  to  estimate  the  cost  of  building  and 
equipping  tlie  line  with  a  view  to  its  construction  next 
winter. 


WEATHER-PROOF   RAILWAY  SOCKETS. 


The  R.  B.  Benjamin  Manufacturing  Company,  of  Chi- 
cago, has  lately  introduced  a  line  of  incandescent  lamp  sock- 
ets of  simple  and  strong  design.  The  accompanying  illus- 
tration gives  a  general  idea  of  the  construction  of  the  socket 
The  porcelain  base  is  cast  in  one  solid  piece  and  is  of  ample 
size  to  insure  good  insulation  on  a  500  volt  circuit.  The 
two  brass  terminals  are  of  large  size  and  well  separated.  A 
two-part   shell,  of  brass  or  aluminnm   finish,  with   threaded 


connection  holds  the  parts  together.  The  socket  is  designed 
for  durability  and  all  its  dimensions  are  sufficient  to  insure  it 
against  breakage  and  to  prevent  arcing.  One  figure  repre- 
sents the  standard  weather-proof  fixture  socket  which  may 
be  used  separate  or  grouped  in  clusters  suitable  for  lighting 
the  interior  of  a  car.  Canopies  are  also  furnished  which 
make  excellent  reflectors  and  are  suitable  for  outdoor  work. 
The  Union  Elevated  Loop,  the  Chicago  City  Railway  and 
the  North  Chicago  Railroad  have  adopted  this  style  of 
socket  in  most  of  their  lighting  systems. 

SOLID  FORGED  CLIMBER. 


The  illustration  shows  a  new  climlicr  manufactured  by  the 
Oshkosh  Logging  Tool  Company  of  Oshkosh,  Wis.,  which 
lias  proved  to  be  popular  wherever  introduced.  It  is  forged, 
including    the    spin-   anil    the    loops    fur  straps,  entirelv    from 


one  piece  of  crucible  sicel,  and  in  ccjiisequencc  is  to  be 
relied  n|)<m  at  all  times.  Strength  is  combined  w  ilh  liglit- 
ness,  and  as  the  spur  is  not  riveted  or  welded  on  it  lioes  not 
become  loose  or  break  off  when  suliiectcd  to  hard  knocks, 
as  is  so  fre(|Uently  the  case  with  climlicis.  A  patent  has 
been  applied  for  on  the  device. 


BATES  ELECTRIC  FANS. 


One  of  the  most  common  uses  of  electric  power  in  a  small 
way  is  for  driving  ventilating  fans,  and  all  our  readers  who 
are  renting  power  will  be  interested  in  the  fans  manufactured 
by  D.  L.  Bates  &  Bro.,  Dayton,  O.  They  are  designed  for 
currents  of  different  voltage  from  110  to  500,  and  may  be 
run  with  two  or  more  in  series.  Among  the  attractive 
designs  are  those  with  revolving  lamps  and  also  tile  "elec- 
trolier" column  fans.  They  are  finished  in  nickel,  oxidized 
copper  or  polished  brass  as  desired. 
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MURRAY  IRON  WORKS. 


Although  Iowa  is  largely  an  agricultural  state  it  possc-sses 
many  factories  and  one  of  the  best  known  of  these  is  the 
Murray  Iron  Works  of  Burlington.  The  plant  was  estab- 
lished in  1S70  and  has  steadily  grown  in  size,  especially 
since  the  hard  times  set  in.  The  company  foresaw  that  only 
the  fittest  could  survive  and  took  advantage  of  the  low  prices 
prevailing  to  equip  the  works  with  modern  machinery,  with 
the  result  of  outstripping  many  competitors  who  had  adopted 
the  waiting  policy. 

The  plant  comprises  foundry,  machine  shop  and  boiler 
works,  admirably  located  on  the  C,  B.  &  Q.  The  output 
has  heretofore  been  throttling  stationary  engines,  mining 
engines,  ice  and  refrigerating  machinery,  boilers,  heaters, 
etc.  The  company's  experience  in  the  engine  business 
taught  that  the  corliss  would  soon  displace  other  types,  as 
more  attention  was  given  to  economy  in  the  power  house, 
and  especially  in  electrical  plants  since  the  increased  use  of 
low  speed  generators  has  robbed  the  high  speed  engine  of 
its  only  coign  of  vantage.  To  save  the  time,  labor  and 
expense  of  developing  a  new  corliss  engine,  it  decided  to 
buy  a  good  one  outright,  and  accordingly  purchased  the 
business  of  a  firm  in  Sioux  City  which  was  manufacturing 
engines  under  many  disadvantages  owing  to  the  remoteness 
of  the  works  from  its   sources  of  material  and   fuel.      These 


CORLISS    ENGINE— MURRAY    IRON    WORKS. 

disadvantages  do  not  exist  in  Burlington,  situated  as  it  is  in 
the  midst  of  coal  mines  and  on  the  Mississippi  river,  with 
low  freight  rates  from  iron  furnaces  and  steel  mills  of  the 
south  and  east. 

This  engine,  known  as  the  Sioux  City  Corliss,  has  earned 
an  enviable  reputation  for  its  regulation  and  economy  as 
well  as  for  its  excellent  design.  The  Murray  Iron  Works 
Company  secured  the  drawings,  patterns,  good  will  and 
even  the  experience  of  the  old  builders,  for  with  the  engine 
they  secured  the  best  of  the  men  who  had  been  building  it. 
A  new  shop  was  built  at  Burlington,  adjoining  the  old  one, 
and  has  been  in  operation  for  six  months,  turning  out  many 
corliss  engines,  both  simple  and  compound. 

Having  facilities  for  building  both  engines  and  boilers, 
and  supplying  complete  power  plants,  the  Murray  Iron 
Works  Company  will  make  a  specialty  of  street  railway 
plants.  Numerous  inquiries  are  reported  and  a  good  trade  is 
confidently  expected. 


The  tax  of  one 
Marinette,  Wis.,  I1 
amounted  to  $216. 


per   cent   of  its   gro: 
■    the  .street    railwav 


earnings   paid   to 
impanv    for    1896 


A  TRAIN  OF  CEDAR  POLES. 


The  opening  for  traffic  of  the  extension  of  the  Detroit  & 
Mackinaw  Railroad  between  Bay  City  and  Alpena,  Mich., 
was  a  boon  to  the  cedar  pole  industry,  as  it  gives  easy 
access  to  the  large  cedar  swamps  along  the  route.  For  sev- 
eral years  past  W.  C.  Sterling  &  Son  have  bought  nearly 
all  the  poles  cut  in  this  region  and  taken  them   to  market  by 


A    TRAIN    OF    CEDAR    POLES. 


driving  them  down  the  rivers  and  then  rafting  them  to 
Monroe,  an  expensive  and  dangerous  method.  Since  the 
opening  of  the  railroad,  the  firm  has  established  piling  and 
sorting  yards  at  various  stations  on  the  line,  where  poles  can 
be  delivered  and  loaded  for  shipment  direct  to.  the  consumer 
by  rail.  Our  illustration  shows  the  first  train  over  the  new 
line.  It  consisted  of  3S  cars  of  cedar  poles,  the  largest  ship- 
ment ever  made,  consigned  through  to  Monroe.  Fifty  cars 
had  been  provided  and  were  all  loaded,  but  the  locomotive 
was  able  to  haul  only  38  of  them. 


CALIFORNIA  LEGISLATURE  DEFEATS 
LOW  FARES. 


Not  in  many  years  has  anything  called  out  as  great  inter- 
est generally  and  given  occasion  for  as  brilliant  forensic  bat- 
tle in  the  California  legislature  as  the  iniquitous  bill  to  reduce 
street  car  fares  in  San  Francisco  to  25^  cents  during  morning 
and  evening  hours.  The  period  included  in  the  cut  rate 
represents  the  hours  in  which  probably  So  per  cent  of  the 
business  of  the  road  is  done,  and  is,  therefore,  practically 
"the  whole  thing."  On  his  own  responsibility,  without  a 
single  demand  from  any  other  citizen,  one  of  the  senators, 
who  ought  to  have  lieen  in  better  business,  introduced  the 
bill,  and  at  one  time  it  appeared  in  a  fair  way  to  go  through 
under  a  system  of  committee  manipulation.  When  the  case 
was  once  understood,  however,  there  was  a  mighty  protest. 
It  came  from  the  5,000  street  railway  employes  in  San  Fran- 
cisco, who  did  not  need  anvbody  to  tell  them  what  the  bill 
meant  for  them.  The\'  took  matters  energetically  into  their 
own  hands ;  prepared  a  monster  petition,  and  with  a  big 
delegation  of  their  men  went  up  to  the  halls  of  legislation. 
And  tliev  didn't  stop  out  on  the  front  steps,  either.  They 
•_;a\  r  each  senator  individuall}-  to  understand  what  would 
liappen  to  him  if  he  let  the  Viill  go  through,  and  the  result 
was  an  (i\  erwhelming  defeat  for  the  hill  and  success  for  the 
boys. 
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THE  BRYANT  COLD  METAL  SAWING 
MACHINE. 


The  illustration  represents  a  metal  saw  which  will  likely 
prose  a  valuable  addition  to  the  repair  shops  of  street  rail- 
ways. It  is  the  result  of  exhaustive  study  and  planning  by 
the  engineers  of  the  Q.  &  C.  Company,  Chicago,  and  has 
just  been  introduced  to  the  trade.  The  machine  shown  is 
equipped  with  a  motor  and  has  a  circular  base.  For  street  rail- 
way companies,  any  old  motor  in  stock  will  serve  for  power, 
thus  saving  the  price  of  a  new  one.  This  machine  requires 
3  h.  p.  to  operate  it ;  total  weight,  7,000  lbs. ;  capacity, 
solids  24  X  10  in.  at  all  angles;  horizontal  travel  of  saw,  2S 
in. ;  diameter  of  saw  blades,  25  in.  It  contains  several 
improvements,  among  which  are  increased  feeding  speeds, 
prolonged  life  of  saw  blades,  lateral  adjustment  of  saw 
blades.  The  feeding  mechanism  has  been  much  improved 
and  change  can  be  made  from  slow  to  fast,  or  vice  versa, 
without  stopping  the  machine.  The  saw  carriage  is  provided 


An  incident  of  the  affair  was  the  arrest  of  three  young 
men,  who  to  make  a  test  case  rode  on  the  cars  and  refused 
to  deposit  their  fares,  demanding  that  a  conductor  collect 
them. 

Judge  Thompson,  of  the  police  court,  heard  the  case  and 
fined  the  voung  men  $5  each.  In  giving  his  decision  he 
said  : 

"The  naked  question  is  this:  Admitting  that  the  street 
car  people  are  wrong  in  refusing  to  put  conductors  on  their 
cars,  have  these  people  the  right  to  force  them  to  do  so  by 
riding  on  their  cars  and  refusing  to  pay  to  anyone  but  a 
conductor?  Clearly,  if  we  do  not  like  their  way  of  doing 
business  we  have  a  perfect  right  to  refuse  to  ride  on  their 
cars,  but  to  say  that  we  have  a  right  to  ride  and  refuse  to 
pay  fare  when  properly  demanded  until  they  put  conductors 
on  their  cars,  is  to  assert  a  right  in  any  class  of  citizens  who 
may  feel  aggrieved  by  the  conduct  of  another  set,  to  substi- 
tute their  private  will  in  the  place  of  the  law,  and  to  enforce 
that   will   b)'  acts  in  violation  of    the  laws  of    the  land  ;  in 
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THl'.    KRYANT   COLD    METAL    SAW. 


with  ((uick  return  by  means  of  rack  and  pinion.  All  bearings 
are  adjustable  to  compensate  for  wear  and  the  machine 
throughout  is  made  of  best  material,  the  saw  arbor  of  Jcs- 
sop's  steel ;  worm  wheel  of  phosphor  bronze,  engaging  with 
steel  worm.  It  is  adapted  for  sawing  out  frogs,  layouts 
switches,  turnouts  and  any  other  iron  work  to  be  used  in 
track  construction.  The  South  Chicago  City  Railway,  the 
Metropolitan  Street  Railway  Company  of  Kansas  City,  the 
Citizens  .Street  Railway  Company  of  .St.  Louis,  the  Mil- 
waukee Electric  Street  Railway  and  several  other  roads  are 
using  similar  machines  to  great  advantage. 


other  words,  it  is  mob  law.  It  means  the  usurpation  by  a 
part  of  the  community,  of  that  sovereign  authority,  which 
only  resides  in  the  whole  body,  and  which  can  have  no  force 
or  effect  except  when  legally  enacted  into  law.  It  is  a  prin- 
ciple, which  if  carried  out,  would  wreck  the  whole  fabric  of 
our  government." 

There  is  a  statute  providing  for  a  fine  of  from  $5  to  $10 
for  refusal  to  pay  fare  on  demand,  and  the  motorman  had 
made  a  call  for  fares  to  be  put  in  the  box. 


CONDUCTORS  FOR   LOUISVILLE. 


The  Louisville  Railway,  the  largest  street  railway  in  the 
'untry  operating  without  conductors,  will  put  them  on 
some  of  its  lines.  The  labor  unions  which  wanted  to  see 
the  company  employ  more  men,  started  a  crusade  of  "no 
conductor,  no  fare"  by  refusing  to  deposit  fares  in  the  cash 
box.  The  matter  has  been  settled  by  President  Speed 
promising  to  put  conductors  on  the  three  lines  of  heaviest 
travel  by  October  i.  The  transfer  privileges  are  also 
increased,  and  cars  will  be  heated   next  winter. 


"SHE  FELL  OFF  THE  CAR." 

A  female  passenger  sues  the  Dcs  Moines  street  railway 
for  .f)  10,000  for  alleged  damages  caused  by  slipping  on  a 
rear  step  where  ice  had  accumulated.  .She  thinks  if  there 
had  been  a  conductor  somewhere  around  the  car  she  need 
not  have  sued  the  company.  It  is  not  even  claimed  the  car 
was  moving.  General  Manager  Ilippee  says  that  on  the 
few  light  travel  lines  where  conductors  have  been  dropped 
the  accident  record  is  no  greater  than  before,  and  by  dispens- 
ing with  con<luctors  on  such  lines  he  is  enabled  to  give  a 
much  more  fre<iucnt  service  than  the  receipts  would  other- 
wise warrant. 
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A.  G.  Hathaway,  Cleveland,  reports  an  increasing  num- 
ber of  inquiries  in  his  line,  and  improved  prospects  for 
business. 

The  order  for  20  closed  cars  and  trucks  for  the  Milwau- 
kee Street  Railway  was  given  the  Harney  t*v:  Smith  Com- 
pany, Dayton,  (). 

The  New  Castle  Car  Manufacturing  Company  has  received 
a  contract  to  build  15  summer  cars  for  the  New  Castle  Trac- 
tion Company,  New  Castle,  Del. 


The  Northern  Supply  Company,  of  Chicago,  reports 
numerous  inquiries  for  cedar  poles  with  promise  of  many 
orders  the  coming  spring  and  summer. 


The  Brussels  Tapestry  Company,  of  New  York,  has  sold 
its  brusselette  to  the  Metropolitan  Traction  Company  for 
curtains  for  the  150  new  cars  building  for  that  company. 


The  McGuire  Manufacturing  Company,  Chicago,  has 
been  given  the  contract  for  the  trucks  for  15  summer  cars 
now  building    for   the  New    Castle,  Pa.,  Traction  Company. 


Russell  &  Herbert,  the  well  known  theatrical  agents  of 
Chicago,  have  closed  contracts  with  seven  western  street 
railway  managers   for  park   attractions   during   the   coming 

season. 

The  Standard  Air  Brake  Company,  New  York,  in  a 
booklet  of  sixteen  pages  illustrates  its  latest  apparatus,  and 
also  the  cars  used  on  several  of  the  lines  that  use  the 
"  Standard." 

The  Springfield  Street  Railway  Company  of  Springfield, 
Mass.,  has  contracted  with  the  Wason  Car  Company  for  6 
modern  snow  plows  to  be  equipped  with  Westinghouse  100- 
h.  p.  motors. 

A  contract  has  been  closed  by  the  Saddler  Electric  Switch 
&  Signal  Company,  Toledo,  O.,  with  the  Toledo,  Bowling 
Green  &  Fremont  Railway  to  install  the  Saddler  signal 
system  on  its  lines. 

L.  K.  Hirsch,  of  549  Rookery,  Chicago,  dealer  in  old  and 
new  railway  material  and  relaying  rails,  reports  that  since 
the  recent  fall  in  the  price  of  steel  rails  business  has  been 
improving  in  his  line. 

The  E.  P.  AUis  Company  is  extending  its  operations 
into  foreign  fields.  Recently  three  1,000-h-p.  engines  were 
sent  to  .South  Africa  to  be  used  in  generating  power  for 
electric  pimips  in   the  mines. 


A.  Groetzinger  &  Sons,  of  Allegheny,  Pa.,  report  that 
Ijusiness  is  keeping  up  exceedingly  well.  Dermaglutine 
pinions  are  always  in  demand  and  they  have  recently  received 
a  number  of  large  orders   for  them. 


M.   A.   Coolidge  of   Fitchburg,  Mass.,  has  been  awarded 
the   contract   to   build  4   miles  of  road   for  the  Amherst  & 


Sunderland,    Mass.,  Electric   Railway    Compan)-.      Work  is 
to  begin  very  soon  and  be  completed  in  June. 


The  St.  Louis  Iron  &  Machine  Works  have  issued  a  third 
edition  of  their  catalog  of  the  standard  St.  Louis  corliss 
engine,  which  comprises  descriptions,  with  illustrations,  of 
the  important  details  as  well  as  of  the  engines  in  general. 


W.  W.  Wilcox  &  Co.,  of  Chicago,  will  remove  on  May  i 
to  201  Lake  street,  a  few  doors  west  of  their  present  loca- 
tion. The  new  factory  will  contain  more  space  and  be 
better  equipped  to  handle  their  growing  business  in  railway- 
badges,  ticket  punches,  etc. 


Naugle,  Holcomb  &  Co.  have  recently  placed  an  order 
with  J.  H.  McGill,  representing  the  Ohio  Brass  Company, 
for  about  3,000  type  "D"  hangers,  equipped  with  Dirigo 
insulated  bolts,  and  a  like  number  of  Walker  ears.  They 
are  for  the  Chicago  Suburban. 

The  Ohio  Brass  Company,  Mansfield,  O.,  manufacturer 
of  the  Walker  trolley  ear  advises  us  that  specialty  is  rapidly 
growing  in  favor  and  meeting  with  largely  increased  sales. 
The  company  confidently  expects  its  sales  of  Walker  trolley 
ears  to  aggregate  25,000  this  season. 


The  Meaker  Manufacturing  Company  has  just  shipped 
the  Union  Traction  Company  of  Philadelphia,  Pa.,  865 
additional  equipments.  This  will  make  2,800  car  equip- 
ments for  this  register.  This  is  the  largest  system  and  the 
largest  register  equipment  in  the  world. 


The  Standard  Air-Brake  Company  has  secured  the  ser- 
vices of  Herbert  B.  Taylor,  late  with  the  Consolidated 
Traction  Company,  as  chief  assistant  in  the  electrical  depart- 
ment to  F.  Uberlacher.  Mr.  Taylor  entered  the  service  of 
the  Standard  Air  Brake  Company  on  March  ist. 


The  Ball  Engine  Company,  Erie,  Pa.,  has  recently  built  a 
6o-h.  p.  engine  direct  connected  to  a  General  Electric 
dynamo,  for  the  Church  Home  &  Infirmary  of  Baltimore, 
and  a  350-h.  p.  horizontal  cross-compound  engine  for  the 
Wilmington  Gas  Light  Company  of  Wdmington,  Del. 


W  H.  P.  Fisher  so  long  and  favorably  known  as  one  of 
the  pioneers  on  the  traveling  force  of  the  Hoppes  Manufac- 
turing Company,  Springfield,  O.,  has  been  placed  in  charge 
of  the  eastern  office  of  the  company  which  was  recently 
opened  at  Room  No.  604  Girard  Building,  Philadelphia. 


Hooven,  Owens  &  Rentschler,  of  Hamilton,  Ohio,  have 
been  awarded  the  contract  to  furnish  four  300-horse-power 
engines  for  the  Cincinnati  &  Miami  Valley  Traction  Com- 
pany. The  Barney  &  Smith  Company,  of  Day.toh  has 
received  the  contract  to  build  fifteen  45-foot  cars  for  the 
same  company. 

The  Lombard  Hydraulic  Brake  Company,  of  Boston,  has 
just  issued  a  new  catalogue  with  illustrated  descriptions  of  the 
mechanism  of  its  new  street  car  brakes.  It  is  claimed  that 
at  an  instant's  notice,  the  braking  effect,  from  the  slightest 
contact  with  the  shoes  to  a  full  stoppage  of  the  wheels  can 
be  produced,  and  this  pressure  remains  absolutely  constant 
until  the  motorman  moves  the  handle. 
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The  American  Electrical  Works,  Providence,  R.  I.,  in 
remembrance  of  February  2  2ci,  sent  to  their  friends  a  hand- 
some steel  plate  portrait  of  Washington,  and  on  an  accompany- 
ing card  presented  a  diagram  of  the  cherry  tree  incident  and 
called  attention  to  the  fact  that  they  are  the  largest  makers 
of  the  best  bare  and  insulated  electric  wires  and  cables. 

The  Taunton  Locomotive  Manufacturing  Compan}', 
Taunton,  Mass.,  has  furnished  a  number  of  street  railways 
with  snow  plows  and  these  have  met  with  great  success  this 
winter.  The  Milwaukee,  Racine  &  Kenosha  Street  Rail- 
way Company,  the  Portland  &  Cape  Elizabeth  road  and  the 
railway  at  New  Bedford  have  all  testified  to  the  efficiency  of 
these  plows. 

The  Berlin  Iron  Bridge  Company,  East  Berlin,  Conn, 
has  been  awarded  the  contract  for  the  new  power  house  to 
be  erected  at  Berlin  by  the  New  York,  New  Haven  &  Hart- 
ford Railroad.  The  building  is  to  be  i  lox  200  ft.,  divided 
into  two  rooms  of  nearly  equal  size,  one  for  the  boilers  and 
one  for  the  engines  and  dynamos.  The  entire  frame  work 
will  be  of  steel,  with  the  side  columns  enclosed  by  brick 
walls. 

The  G.  C.  Kuhlman  Company,  Cleveland,  O.,  intends  to 
make  a  specialty  of  suburban  cars.  The  company  is  now 
delivering  eight  cars  for  the  Cleveland  &  Chagrin  Falls 
Electric  Railway.  They  are  41  ft.  long  over  all  with  rever- 
sible cross  seats  seating  44  passengers.  The  general  lines 
are  those  of  a  steam  coach,  but  with  a  large  front  vestibule 
for  the  motorman.  The  doors  are  double  with  a  42-in. 
opening. 

The  Conover-Goe  Company,  recently  organized,  is  com- 
posed of  men  who  have  been  actively  engaged  in  electrical 
work  for  15  years.  The  company  will  be  factory  agent  in 
the  west  for  several  eastern  firms,  among  them  are  C.  S. 
Knowles  and  the  Paragon  Arc  Lamp  Company,  of  Boston, 
and  the  Gibbs  Electric  Manufacturing  Company,  of  Hart- 
ford. This  company  also  represents  the  Dicke  Tool  Com- 
panv,  of  Chicago. 

W.  P.  Van  Dorn,  of  the   Fitzgerald    &   Van   Dorn  Com- 
pany,  Chicago,    advises  us  of  the   receipt  of  several  large 
orders  for  its  automatic  couplers.     The  heavy  double  truck 
i        cars  that  are  now  used  on  so  many  intcrurban   roads  require 
automatic  couplers,  and  to  meet   this  demand  a  special  coup- 
t        ler.  No.  7,  has  been  put  on  the  market.     The  Van  Dorn  ball 
joint  attachment  for  securing   the  body  of  the  coupler  to  the 
ir  has  also  met  with  success. 


The  American  Engine  Company  has  just  secured  the 
order  for  the  entire  engine  equipment  of  the  new  station  of 
the  .Scranton  (Pa.)  Illuminating,  Heat  &  Power  Company, 
to  be  built  on  the  site  of  the  old  station  recently  destroyed 
by  fire.  The  equipment  will  consist  of  six  American-l$all 
engines,  five  of  which  will  be  compound  and  one  simple. 
Direct  connected  generators  will  be  used  on  4  of  these 
engines,  and  the  station  will  be  modern  In  all  its  appoint- 
ments. 

The  Forest  City  Electric  Works,  Cleveland,  has  just 
issued  an  extremely  neat  and  interesting  little  |)amphkt, 
describing  and  illustrating  its  roll  (lro|)  and  dnjp  forged 
commutator  bars.  Several  pages  are  devoted  to  testimonials 
with    fac-simlle    autographs    of   well    known    street    railway 


managers,  and  a  long  list  of  niads  in  all  parts  of  the  coun- 
try which  are  using  the  Forest  City  products.  The  pro- 
tected rail  bond  and  improved  Cleveland  bond  welder  arc- 
also  explained. 

The  Abendroth  &  Root  Manufacturing  Company,  28 
Cliff  street.  New  York  City,  has  through  its  St.  Louis 
office  secured  an  order  from  the  Alexian  Brothers  for  two 
Root  improved  water  tube  boilers,  1 50-horse-power  each,  to 
be  installed  in  the  new  hospital  in  Chicago.  The  company 
has  also  secured  in  the  face  of  a  close  competition  the 
Schwarzchild  &  Sulzberger  order  for  water  tube  boilers  for 
the  packing  plant  in  Kansas  City.  This  order  calls  for 
1 ,000-horse- power. 

While  the  fire  engines  were  yet  playing  on  the  ruins  of 
the  power  house  of  the  Union  Traction  Company,  i'hiladel- 
phia,  which  burned  March  3,  the  chief  electrician  of  the 
company  ordered  165  I-T-E  circuit  brealiers  of  the  Cutter 
Electrical  &  Manufacturing  Company  of  that  city  for  imme- 
diate delivery.  .Standard  switchboard  types  were  ordered 
so  that  the  greater  portion  could  be  filled  out  of  stock,  and 
inside  of  24  hours  116  circuit  breakers  had  been  delixered  to 
the  Traction  Company. 


Warren,  Webster  &  Co.,  of  Camden,  N.  J.,  report  tha'. 
they  have  been  pressed  with  work  for  several  months  past 
and  that  the  prospects  continue  good.  The  Webster  system 
of  steam  heating,  which  is  owned  and  operated  by  this  firm, 
has  been  specified  for  the  new  post-office  at  Washington  and 
a  number  of  other  large  structures  now  building  in  various 
parts  of  the  country.  The  firm  also  has  several  contracts 
for  heating  street  car  barns  and  its  success  in  this  line  has 
elicited  numerous  inquiries. 


The  Standard  Paint  Company,  Si  &  83  John  street.  New 
York,  finds  that  the  demand  for  its  P.  &  B.  compounds,  pre- 
servative paints,  armature  varnish  and  insulating  tape  is  con- 
stantly increasing,  particularly  among  street  railway  men,  as 
the  consumers  find  that  it  is  expensive  to  experiment  with 
other  than  standard  goods.  The  company  makes  a  specialty 
of  tape  in  all  widths,  which  is  free  from  rubber  and  will  not 
carbonize.  A  new  material,  introduced  last  year  is  "  ruher- 
oid  "  motor  cloth,  a  very  elastic  waterproof  material. 


After  a  shut  down  of  only  10  days  the  Dorner  &  Dutton 
Manufacturing  Company,  of  Cleveland,  opened  its  works 
and  gradually  put  on  additional  men,  until  now  the  works 
are  running  full  time.  The  company  is  now  finishing 
up  an  order  for  10  trucks  ami  two  smaller  orders.  Large 
orders  for  gears  and  pinions  have  been  received.  II.  .'\. 
Dorner  has  been  relieved  from  the  financial  end  of  the  busi- 
ness and  made  general  manager,  and  is  now  enabled  to 
devote  his  lime  to  the  mechanical  and  sales  departments. 

The  Garl. .11- Daniels  ICleclrlf  ConipaMV  of  Keokuk,  la., 
has  issued  a  small  |)arMplik'(  to  tlu-  trade  which  discusses  llie 
(iarton  liglilning  arrester  as  an  in\  eslnienl,  and  shows  that 
it  is  a  good  one.  The  coriipaiu'  is  looking  forward  to  large 
sales  in  1S97,  as  the  luisiness  for  December  andjaiuiary  was 
twice,  and  for  l"eliruar\'  lliree  limes,  as  large  as  the  corre- 
s])onding  month  a  year  ago.  The  company  has  recently 
received  orders  from  Mexico,  Japan,  France  and  England. 
Nine  of  the  railways  using  the  (iarlon  arrester  aggregate 
520  miles  in  lenglh. 
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On  Fchniarv  --  the  property  of  the  J.  II.  McEvven  Man- 
ufacturing Company,  at  Ridgwaj',  Pa.,  was  sold  to  the 
Riilgwav  Dynamo  &  Engine  Company.  The  new  company 
comprises  some  of  the  strongest  and  most  jjrominent  busi- 
ness men  in  western  Pennsylvania,  and  sufficient  capital  will 
be  back  of  the  business  to  enable  every  advantage  to  be 
taken  of  discounts.  At  present  the  company  is  engaged  in 
perfecting  the  new  organization  and  getting  into  shape  for 
actively  pushing  the  business.  Mr.  McEwen  no  longer  has 
an\   connection  with  the  company. 


The  Lombard  Water  Wheel  Governor  Company  of  Hos- 
ton,  has  closed  a  contract  with  the  St.  Anthony  Falls  Water 
Power  Company,  of  Minneapolis,  to  furnish  the  seven  gov- 
ernors to  l)e  used  in  the  new  plant  now  building.  These 
seven  governors  are  to  regulate  four  water  wheels  each,  or 
iS  water  wheels  in  all,  aggregating  10,000  h.  p.  The  style 
of  governor  to  be  employed  in  this  plant  is  designated  by 
the  manufacturers  as  type  "  C."  During  the  past  year  the 
Lombard  governors  have  been  used  to  regulate  over  40,000 
h.  p.  of  water  wheels  in  the  Lfnited  States. 


Regardless  of  the  great  business  depression  of  the  last 
year,  W.  C.  Sterling  &  Son,  Monroe,  Mich.,  dealers  in  cedar 
telegraph,  telephone  and  electric  light  and  railway  poles, 
report  a  constantly  increasing  trade,  and  now  have  large 
orders  for  poles  for  future  shipment.  The  firm  has  recently 
been  compelled  to  seek  more  territory  in  the  pole  producing 
region,  and  has  established  new  sorting  yards  at  Omer,  Tur- 
ner, Rose  Cit}',  Lupton  and  Maltb}',  Mich.  The  increase  in 
trade  is  due  the  merits  of  the  goods  furnished,  and  the  rep- 
utation for  fair  dealing  which  this  firm  has. 


Brownlee  &  Co.,  wholesale  lumber  dealers  of  Detroit 
Mich.,  have  long  made  a  specialty  of  poles  for  electric  rail- 
way work.  The  firm  has  been  in  business  for  27  years  and 
was  the  first  to  put  on  the  market  the  octagonal  pine  poles 
which  proved  so  popular.  Recently  they  have  begun  manu- 
facturing a  pole  built  up  of  three  pieces  and  like  an  I-beam 
in  section,  thus  making  it  both  light  and  strong.  When 
desired  the  poles  are  creosoted  under  pressure,  which  pro- 
cess gives  them  an  estimated  life  of  thirty  to  fifty  years. 


.S.  C.  Munoz,  for  some  years  special  sales  agent  for  the 
Heine  Boiler  Company  and  for  the  past  year  general  sales 
agent  for  the  Edgemoor  boiler,  and  E.  C.  Darley,  late  of  the 
Rankin  &  Fritsch  Engine  Company,  St.  Louis,  and  pre- 
viously with  J.  P.  Witherow  the  celebrated  builder  of  steel 
works,  have  formed  a  partnership.  The  firm  of  Munoz  & 
Darley  has  taken  offices  at  553-555  the  Rookery,  Chicago, 
and  will  act  as  general  western  representative  of  the  Cahall 
vertical  and  Cahall-Babcock  &  Wilcox  boilers,  manufactured 
by  the  Aultman  &  Taylor  Machinery  Co.,  Mansfield,  O. 


The  New  York  Steam  Company,  of  New  York  City, 
has  laid  a  new  trunk  line  of  underground  steam  mains  from 
the  East  river  to  connect  with  pipes  previously  in  use  at 
58th  street  and  Fifth  avenue.  This  line  is  composed  of 
i6-in.  and  20-in.  pipe  and  is  about  one  mile  in  length, 
believed  to  be  the  longest  line  of  large  steam  pipe  ever  con- 
structed. From  the  steam  station  to  the  extremity  of  this 
line  of  mains  is  more  than  one  and  one-half  miles  of  con- 
tinuous pipe.  Altogether  the  company  is  successfully  sup- 
plying steam  by  the  Holly  sj'stem  for  both  power  and  heat- 
ing through  more  than  eight  miles  of  underground  pipe. 


The  International  Register  Company  of  Chicago,  has 
removed  from  197  South  Canal  street  to  133,  135,  137  and  139 
South  Clinton  street,  where  it  has  much  better  facilities  for 
handling  its  increasing  business.  The  company  reports  a 
much  larger  business  for  the  winter  months  than  a  year 
ago,  and  that  prospects  for  the  spring  are  better  than  for 
several  years.  Many  railway  managers  are  now  consider- 
ing a  change  of  register  equipment  who  would  not  give  a 
moment's  thought  to  the  matter  under  the  unfavorable  pol- 
itical conditions  of  last  year.  Others  are  beginning  to 
realize  that  old  and  worn  out  registers  are  expensive  affairs, 
and  cost  in  loss  of  fares  due  to  breakages,  or  incorrect  reg- 
istration, in  a  year,  many  times  the  price  of  a  new  equip- 
ment of  the  modern  durable  and  accurate  machines. 


In  the  autumn  of  1S96  the  Davenport  Consolidated  Gas, 
Electric  Light  &  Steam  Heating  Company  constructed 
nearly  two  miles  of  steam  mains  in  the  streets  of  Davenport, 
la.,  the  largest  being  10  in.  and  the  smallest  5  in.  in  diameter, 
at  a  cost  of  $30,000.  This  is  what  is  termed  an  exhaust 
plant,  the  design  being  to  heat  mainly  with  the  large  amount 
of  exhaust  steam  which  the  company  had  previously  being 
allowing  to  escape  into  the  atmosphere.  The  revenues  from 
heating  this  season  will  amount  to  $8,000  and  this  sum  will 
be  more  than  doubled  in  another  year  when  time  is  given  to 
secure  additional  customers  adjacent  to  the  line  of  mains. 
The  company  is  well  pleased  with  its  experience  so  far ; 
evervthing  in  the  heating  plant  is  working  smoothly,  and  the 
people  are  delighted  with  the  service.  The  underground 
work  was  done  by  the  American  District  Steam  Company, 
of  Lockport,  N.  Y. 

Among  the  recent  sales  of  the  Buckeye  Engine  Company, 
Salem,  O.,  are  two  11  x  iS  in.  engines  for  the  Pennsylvania 
Railroad  Company  for  lighting  statior»-«iid  yards  at  Cincin- 
nati ;  two  17^  and  ^oi4  x  33  in.  tandem  compounds  for 
the  Marion  City  Railway  Company,  Marion,  Ind. ;  two  17^ 
x  27,  East  Hamilton  Light  &  Power  Company,  Hamilton, 
O. ;  one  i-\l4  ^  24,  R.  R.  Donnelley  &  Sons  Company,  Chi- 
cago; one  9  and  i^l4  "  '6,  W.  D.  Wood  Company, 
McKeesport,  Pa.;  one  13  x  16,  Canby,  Ach  &  Canby,  Day- 
ton, O.  ;  two  1714  and  301-2  x  33  and  one  iS  and  321^  x  33 
tandem  compounds,  Carnegie  Steel  Company;  one  t^]^  x 
24,  L.  D.  Rohrer,  Cumberland,  Md. ;  one  15  and  281^^  x  16 
vertical  compound.  Fall  River  Electric  Lighting  Company  ; 
one  13  and  2214  .x  18  tandem  compound,  Water  Works,  St. 
Mary's,  O. ;  one  141^  and  25  x  iS  tandem  compound,  Otis 
Steel  Company,  Cleveland. 


Although  J.  A.  Hanna,  western  manager  for  the  Peck- 
ham  Motor  Truck  &  Wheel  Company,  has  been  in  a  critical 
condition  for  some  time  past  through  the  bursting  of  a  blood 
vessel  in  the  brain,  his  energetic  assistant,  William  Gray, 
has  not  missed  anything  in  view  for  the  Peckham  Company, 
having  secured  the  entire  equipment  for  high  speed  double 
trucks  for  the  Detroit  River  &  St.  Clair  Railway,  the  entire 
equipment  of  double  and  single  trucks  for  freight  and  pas- 
senger cars,  also  a  switching  locomotive  for  distributing 
standard  steam  railroad  freight  cars  for  the  Mason  City  & 
Clear  Lake  Traction  Company,  Mason  City,  Iowa,  and  an 
order  for  single  trucks  from  the  Waterloo  &  Cedar  Falls 
Rapid  Transit  Company.  Suburban  managers  seem  quick 
to  appreciate  the  merits  of  Peckham's  double  trucks,  the 
orders  for  which  are  almost  ecjual  to  those  for  the  famous 
single  trucks,  which  are  known  the  world  over. 
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THE  SOLUTION  OF  AN  IMPORTANT 
STREET  RAILWAY  PROBLEM. 


To  the  street  railway  man  the  interurban  or  long  distance 
suburban  service  is  especially  attractive,  not  only  on  account 
of  large  profits,  but  because  of  its  greater  freedom  from 
competitors.  This  special  form  of  street  railway  work  pre- 
sents  a   most   difficult   problem    to  the   engineer.     He  finds 
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himself  obliged  within  city  limits  and  in  paved  streets  to  use 
a  tram  rail  with  paving  close  to  his  rail  head.  The  head 
must  be  shallow  so  that  traffic  may  not  be  too  much  incon- 
venienced, while  the  curves  from  the  necessity  of  passing 
street  corners  must  be  very  sharp.  These  conditions  force 
him  to  use  a  wheel  with  a  very  narrow  tread  to  avoid  touch- 
ing the  paving  and  a  shallow  flange  in  order  not  to  cut  the 
tram  of  the  rail  at  the  bottom. 

For  economy   of    construction,   stability    of    roadbed  and 
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speed  the  track  outside  of  city  limits  is  laid  with  T-rails. 
For  safety  of  operation  on  the  T-rail  wheels  should  have 
wide  treads  and  deep  flanges. 

Under  these  diverse  reiiuiremcnts  the  engineer  has  no 
alternative.  He  must  use  the  narrow 
treads  and  shallow  flanges  and  outside 
the  paved  streets  either  reduce  his  speed 
or  trust  to  luck  to  keep  his  cars  on  the 
rails.  Common  experience  is  that  the 
cars  run  just  a  little  too  fast  and  there  is 
now  and  then  a  little  "slip-up"  in  the 
matter  of  luck. 

Late  in  the  year  1S95  **"  unexpected 
-.olution  of  this  problem  was  reached,  by 
which  the  narrow  treads  and  shallow 
flanges  arc  able  to  make  any  desired 
npeed  on  T-rails  without  any  danger  of 
'lerailmcnt.  In  September  of  that  year 
the  J.  G.  Brill  Company  put  a  number  of  trucks  in  opera- 
'  '.n  upon  the  Buffalo  Hi.  Niagara  Falls  Railway.  This  is  a 
U|)ical  citv  and  suburban  line  with  a  long  haul  in  the  coun-  swing  motion. 


SPRING   LINK. 


try.     The  terminals  are  both  inside  cities  and  there  arc  so  m 
miles  of  track  along  paved  streets.     The  country  portion  of 
the  line  is  laid  with   T-rails.     Two  competing   steam  roads, 
each  running  frequent  trains,  make  high  speeds  necessary  at 
any  cost. 

A  pair  of  trucks  of  peculiar  design  were  included  in  the 
order.     These  were  of  the  type  known  as  "  No.  27."     The 
object   in   the   design  was   to  obtaiti   certain  conveniences  of 
operation    and    construction.      Several 
experts  in  such  matters  were  consulted 
in  regard  to  their  probable  advantages, 
but  none  of  them  hinted   at  any  supe- 
riority   in    riding    qualities    or    in    the 
matter  of  safety.     Before  New  Years 
day,  however,  every   railroad   man  in 
the  city  had  heard  of  the  performances 
of  "No.  30"  the  car  mounted  on  these 
trucks.     A     stranger    a    month    later 
found  the   city  conductors  well  posted 
as  to  the  car  and  her  trips  and  in  one 
instance  was  met  by  the  volunteered  information   that  "  she 
was  not  riding  very  well  on  account  of  a  flat  wheel." 

The  first  point  that  was  noticed  was  the  ease  with  which 
the  car  took  the  curves.  The  short  curves  in  the  city  and 
the  long  curves  in  the  country  were  passed  with  an  ease  and 
smoothness,  at  any  speed,  which  was  before  unheard  of. 
The  next  thing  which  caused  surprise  was  the  fact  that  the 
truck  never  left  the  rails  at  any  time  nor  for  any  cause,  and 
it  may  be  added  that  from  that  day  to  this  there  never  has 
been  a  case  reported  in  which  one  of  these  trucks  has  been 
derailed. 

The  new  truck  solved  the  problem.  It  could  run  over 
T-rails  at  the  highest  speeds  while  using  a  ?^-in.  flange 
and  a  2]^-in.  tread.  At  the  same  time  it  took  the  short  city 
curves  more  smoothly  than  any  standard  trucks  on  steam 
roads  pass  around  curves  of  2,000  feet  radius. 

The  features  which  have  made  this  surprising  record 
possible  may  be  stated  in  a  general  way  thus :  There  has 
been  in  the  equalization  of  the  load  between  the  wheels  a 
great  improvement  made  over  that  employed  in  the  Master 
Car  Builders'  standard  truck.  The  load  being  placed  at  the 
center  of  the  equalizer  with  the  springs  at  its  outer  ends 
they  are  entirely  freed  from  leverage  and  the  load  more  per- 
fectly distributed  than  in  the  standard  M.  C.  B.  truck. 
Journal  springs  are  also  introduced  in  addition  to  those 
ordinarily  employed,  adding  fifty  per  cent  to  the  spring 
carrying  power.  The  swing  links  are  made  elastic  by  put- 
ting the  equalizing  springs  into  them.  The  latter  feature 
makes  it  impossible  to  bring  a  blow  upon  the  flanges  of  the 
wheels  no  matter  how  irregular  the  horizontal  alignment  of 
the  track  may  be.  Curves  in  the  same  way  are  robbed  of 
their  power  to  bring  a  jerk  upon  the  truck.  The  links 
lengthen  as  the  truck  "moves  to  one  side  and  cushion  what 
would  have  been  a  shock  and  the  body  follows  with  a  motion 
so  gentle  and  so  regular  as  to  be  almost  impercetible. 

It  is  difficult  to  write  of  the  performance  of  the  new  truck 
and  compare  it  with  those  of  the  ordinary  standard  patterns 
on  steam  roads  without  making  statements  which  appear 
incredible  to  those  who  have  not  had  an  opportunity  to  try 
them. 

The  engraving  shows  some  of  the  leading  features  of  the 
truck,  including  the  spring  links  and  the  equalizer,  which  il 
must  be  remembered   forms  a  part   of  tlu-  spring  plank  and 
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As  a  sort  of  confirmation  of  the  case  it  may  be  added  that 
the  Buffalo  &  Niagara  Falls  road  have  just  ordered  21  sets 
of  these  trucks,  19  of  which  are  to  replace  pivotal  trucks 
of  the  ordinary  pattern,  and  several  roads  using  these  trucks 
have  displaced  other  trucks  for  them. 


PROPOSED  WATER  POWER  FOR    DENVER. 


James  E.  Rhodes,  of  Denver,  interested  in  the  Denver 
Power  &  Irrigation  Company,  is  promoting  an  enterprise 
to  furnish  electric  power.  The  plan  is  to  build  a  huge  reser- 
voir on  the  south  fork  of  the  Platte  river,  at  the  mouth  of  a 
big  canyon  where  the  natural  conditions  are  said  to  be 
perfect. 

Nature  has  there  formed  a  natural  basin  and  all  that 
remains  for  man  to  do  to  create  an  immense  reservoir  is  to 
close  the  narrow  gateway,  where  the  great  towering  walls 
pinch  almost  together.  By  doing  this  a  great  lake  four 
miles  long  will  be  formed.  The  dam  will  be  built  of  solid 
masonry  and  will  be  over  seventy  feet  in  height. 

From  the  reservoir  a  pipe  line  six  or  eight  feet  in  diameter 
will  conduct  the  water  to  Stevens'  gulch,  two  miles  below 
Deansburg  in  Platte  canon,  a  distance  of  six  miles  from  the 
dam.     In  this  manner  a  fall  of  over  200  feet  is  secured. 

After  using  the  water  for  power  it  will  be  sold  to  irriga- 
tors. It  is  promised  to  furnish  power  delivered  in  Denver 
for  65  per  cent  of  what  it  now  costs  to  produce  it  with  fuel. 
The  Denver  tramway  would  be  a  large  user  in  event  of  the 
scheme  being  carried  out. 


In  Brockton,  Mass.,  there  is  rather  a  peculiar  provision  in 
the  street  railway  franchise  which  reads  as  follows  :  "  When- 
ever there  shall  occur  a  fall  of  snow  of  depth  sufficient  to 
allow  the  use  of  convej'ances  on  runners  on  said  streets,  no 
snow  plow  shall  be  used  on  said  tracks,  nor  shall  said  com- 
pany cause  or  allow  snow  to  be  removed  therefrom,  nor  use 
or  allow  to  be  used  any  salt  or  other  substance  or  substances 
for  the  purpose  of  melting  snow  on  said  tracks,  unless  writ- 
ten permission  be  obtained  of  the  board  of  aldermen  or  its 
committee  on  highways."  Perhaps  it  was  intended  to  have 
the  cars  put  on  runners,  but  it  does  not  work  in  that  prima- 
tive  way.  When  the  snow  begins  to  fall,  before  a  "  suf- 
ficient depth "  has  accumulated,  the  snow  plows  are  set  to 
work. 


The  Peckham  Motor  Truck  &  Wheel  Company  reports 
orders  aggregating  400  trucks,  having  received  recently 
large  orders  from  the  following  roads  :  Metropolitan  Street 
Railway  Company,  New  York  City ;  Brisbane  Tramway 
Company,  Brisbane,  Australia  ;  Leominster  &  Clinton  Street 
Railway  Company,  Leominster,  Mass. ;  Olean,  Rock  City 
&  Bradford  Street  Railway  Company,  Olean,  N.  Y. ;  Wor- 
cester Construction  Company,  Worcester,  Mass. ;  Mystic 
Valley  Street  Railway  Company,  Mystic  Valley,  Mass. ; 
Wakefield  &  Stoneham  Street  Railway  Company,  Wake- 
field, Mass. ;  North  Woburn  Street  Railway  Company, 
North  Woburn,  Mass. ;  Cleveland  &  Chagrin  Falls  Elec- 
tric Railway  Company,  Cleveland,  O. ;  Cleveland  Electric 
Railway  Company,  Cleveland,  O. ;  Tama  Electric  Railroad 
Compan3',  Tama,  la.,  and  others.  The  works  are  now 
running  on  full  time,  and  present  indications  point  to  a  con- 
tinuance of  the  same  for  the  entire  year. 


NEW  PUBLICATIONS. 


Catalog  N  issued  by  the  Hilles  &  Jones  Company,  Wil- 
mington, Del.,  is  a  pamphlet  of  44  pages,  on  each  of  which 
is  an  illustration  of  one  of  the  new  or  special  tools  built  by 
this  company  for  working  iron  and  steel  plates,  bars  and 
structural  shapes. 

No.  I,  Vol.  II  of  the  Journal  of  the  Western  Society  of 
Engineers,  contains  Edward  Barrington's  paper  on  "  Street 
Railway  Construction,"  read  before  the  society  November 
iS,  1S96.  The  author  discusses  the  subject  in  detail  and 
the  paper  constitutes  an  epitome  of  what  is  the  latest  prac- 
tice in  street  railway  construction  and  equipment. 


Whitaker  &  Co.,  of  London,  will  shortly  publish  a  Tech- 
nical Railway  Vocabulary,  compiled  by  Lucien  Serraillier. 
The  book  will  contain  over  5,000  French,  English  and 
American  technical  terms  used  in  railway  management,  con- 
struction and  working,  and  is  destined  for  the  use  of  engin- 
eers, railway  men,  contractors,  patent  agents  and   inventors. 


"Cahall"  is  the  title  of  the  new  catalog  just  issued  by  the 
Cahall  Sales  Department,  of  Pittsburg.  The  introduction 
discusses  the  evolution  of  steam  generators  and  the  elements 
of  perfection  and  is  followed  by  an  elaborate  description  of 
the  Cahall  boilers  and  the  data  of  numerous  tests.  It  is  pro- 
fusely illustrated,  half  of  its  98  pages  being  full  page  illus- 
trations. 


We  have  received  No.  10  of  Vol.  i  of  the  Bulletin  of  the 
University  of  Wisconsin,  on  "Topographical  Surveys,  their 
Methods  and  Value,"  by  J.  L.  Van  Ornum,  C.  E.  Like 
the  other  numbers  of  the  bulletin  which  have  appeared  in 
the  last  two  years,  this  is  a  report  of  a  lecture  delivered 
before  the  students  of  the  University  by  an  expert  in  the 
field  treated,  and  constitutes  a  valuable  addition  to  technical 
literature. 


We  are  in  receipt  of  "  Electric  Street  Railways,"  a  book 
of  331  pages  issued  by  the  AUgemeinen  Elektricitaets-Ges- 
ellschaft  (General  Electric  Company)  of  Berlin,  which  con- 
tains much  valuable  information  on  this  subject.  After 
some  remarks  on  electric  railways  in  general  and  overhead 
trolley  lines  in  particular  and  a  note  on  the  opposition  to 
trolley  lines  by  telegraph  and  telephone  companies  which 
use  low  potential  current,  the  book  is  devoted  to  descriptions 
of  the  street  railways  in  24  cities  in  Germany  where  the 
overhead  trolleys  are  used,  on  the  system  of  this  company. 
In  each  case  full  data  as  to  line,  grades,  power  house  and 
equipment  are  given ;  there  are  many  illustrations,  showing 
track  layouts,  profiles  of  lines  and  interior  views  and  plans 
of  power  houses. 

100-MILE  ELECTRIC  INTERURBAN. 


H.  McFarland,  of  the  Century  Engineering  Company, 
Cleveland,  advises  us  his  company  has  closed  the  contract 
and  begun  construction  work  on  the  Benton  Harbor  Electric 
Railway  &  Transit  Company.  The  present  plan  is  to  make 
the  road  100  miles  long,  running  through  a  thickly  popu- 
lated fruit  country  and  passing  27  lakes.  Track  to  be  stand- 
ard gage,  15  miles  80-lb.  and  balance  70-lb.  T-rail.  Cars  to 
be  operated  on  steam  road  practice. 
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TRANSFERS  AT  CINCINNATI. 


NO  BRIDGE  RENTAL  FOR  THE  TRI  CITY 
RAILWAY. 


We  reproduce  here  the  transfer  check  recently  adopted  l)y 
the  Cincinnati  Street  Railway  Conipau)-.  The  extensive 
system  of  lines  in  that  city  made  it  difficult  to  design  a 
check  that  should  give  all  the  information  desired  with  few 
punch  marks.  By  printing  the  names  of  the  35  lines  across 
four  columns  headed  X,  S,  E,  W,  respectivel)-,  one  punch 
mark  is  made  to  indicate  the  line  and  the  direction.  The 
second  indicates  the  dav  of  the  month  and  the  portion  of  the 


day  according  as  it  is  in  the  black  or  the  light  portion  of  the 
date  figure,  and  the  third  the  hour.  Thus,  the  check  shown 
is  good  on  the  Vine  street  cable  line,  north  bound,  at  6:20 
p.  m.  on  the  19th  of  the  month.  The  month  is  denoted  liy 
the  color  of  the  body  of  the  ticket.  These  are  good  onlv 
at  the  point  where  the  line  issuing  the  transfer  intersects  tlie 
line  to  which  it  is  given.  A  new  regulation  has  also  been 
adopted  by  which  the  passenger  is  now  given  three  minutes 
after  paying  his  fare  in  which  to  demand  a  transfer  instead 
of  being  re(|uired  to  do  so  at  once. 


OBITUARY. 


Charles  Corliss,  who  has  been  interested  in  the  construc- 
tion of  electric  street  railways  in  Haverhill,  Mass.,  and  sev- 
eral towns  in   New  Hampshire,  died  of  heart  disease. 


E.  Carl  Breithaupt  of  Berlin,  Ont.,  was  recently  killed  by 
an  e.xplosion  in  the  Berlin  gas  works.  Mr.  Breithaupt  was 
30  years  old,  an  electrical  engineer  by  profession  and  had 
recently  purchased  the  controlling  interest  in  the  Berlin  it 
Waterloo  Street  Railway  Company. 


Albert  H.  Fracker,  claim  agent  for  the  Union  Traction 
Company,  Philadelphia,  died  of  pneumonia  after  a  short 
illness.  Mr.  Fracker  was  first  associated  with  steam  roads 
being  in  the  employ  of  the  Fort  Wayne,  the  North  Penn- 
sylvania, and  later  the  South  Pacific  Coast  railroad.  In 
1883,  he  accepted  the  position  of  assistant  president  of  the 
Second  &  Third  Streets  Railway  in  Philadelphia  and  when 
this  road  was  absorbed  by  the  Union  Traction  Company  he 
assumed  the  duties  of  claim  agent. 


An  Informal  agreement  has  been  reached  bj'  which  the 
Kings  County  and  the  Brooklyn  elevated  railroads  will  be 
leased  to  and  operated  by  a  new  company  to  be  known  as 
the  Brooklyn  Overhead  Railroad  Company.  It  is  expected 
that  permission  will  be  obtained  to  run  cars  over  the  Brook- 
lyn bridge,  and  a  loop  in  New  York  is  a  possibility. 


By  a  special  bill  which  recently  passed  Congress  the  Tri- 
City  Railway  Company  is  exempted  from  paying  the  yearly 
rental  of  $2,400  for  the  use  of  the  new  government  brid<'e 
at  Rock  Island. 

For  seven  years  the  company  has  been  operating  a  line, 
first  horse,  later  electric,  on  and  across  the  Island  and  the 
Government  bridge,  under  an  act  of  Congress.  The  agree- 
ment was  that  the  line  should  be  built  and 
maintained  under  the  direction  of  the 
.Secretary  of  War — and  at  all  times  trans- 
port arsenal  workmen  and  employes  to 
and  from  the  Island  at  a  2  i^-cent  fare. 
The  construction,  as  specified  by  the  Gov- 
ernment is  of  the  most  permanent  and 
expensive  character. 

When  Congress  made  an  appropriation 
in  1895  for  the  rebuilding  of  the  main 
bridge  at  Rock  Island,  the  appropriating 
act,  contained  a  provision  that  the  street 
railway  company,  using  the  lower  deck, 
should  pay  a  rental  for  this  privilege,  to 
be  named  by  the  War  Department.  This  provision  was 
undoubtedly  suggested  by  the  fact  that  the  C,  R.  I.  &  P 
Railway  Company  was  required,  under  a  contract  with 
the  Government,  to  pay  60  per  cent  of  the  cost  of  the  new 
bridge.  The  Secretary  of  War  named  the  rental  for  the 
street  railway,  at  $2,400  per  annum.  As  the  lower  deck  of 
the  bridge  is  absolutely  free  to  the  public,  and  as  the  condi- 
tions, as  far  as  the' street  railway  company  was  concerned, 
were  no  different  from  those  on  the  old  bridge,  the  officials 
took  the  position  that  this  measure  was  a  discrimination 
against  the  street  railway  company,  the  bridge  being  other- 
wise free  to  express  and  transfer  companies,  hacks  and  other 
private  and  public  conveyances.  The  compan\'  laid  at  its 
own  expense  steel  rails  which  are  used  by  the  entire  wagon 
traffic  of  the  bridge  and  thereby  saving  the  roadway  from 
wear  and  tear.  A  bill  was  recently  introduced  and  passed 
in  both  branches  of  Congress,  repealing  the  rental  clause 
with  the  provision  that  in  lieu  of  the  rental  the  street  rail- 
way company  shall  furnish  the  current  for  the  motor  which 
operates  the  draw.  This  is  a  small  expense  to  the  company 
as  the  feeders  run  over  the  bridge  and  is  an  advantage  to 
the  government,  as  the  expense  of  installing  and  running  a 
plant  would  amount  to  more  than  the  $2,400  rental  from  the 
company. 

COMPARATIVE  ECONOMY  IN  ELECTRIC 
RAILWAY  OPERATION. 

In  the  Engineering  Magazine  for  March,  Charles  H. 
Davis  gives  some  interesting  figures  and  conclusions  in 
regard  to  the  possibilities  of  saving  in  the  power  house  and 
in  other  departments  of  a  street  railway.  From  data  col- 
lected, a  saving  between  the  high  speed  non-condensing 
engine  and  the  corliss  compound  condensing  engine  is  found 
to  be  only  36  per  cent.  The  average  cost  of  operating  an 
electric  railway  is  about  13  cents  per  car-mile  with  coal  at 
$3  per  long  ton,  and  is  divided  as  follows:  Power  1.5 
cents  or  11.5  per  cent  of  whole;  cars,  2.5  cents  or  19  per 
cent;  track  and  line  3.5  cents  or  27  per  cent;  labor  5.5 
cents  or  42.5  per  cent.     It  will  thus  be  seen  that  all  the  sav- 
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ing  in  the  power  house  must  be  made  on  the  11.5  per  cent 
of  which  a  little  over  half  is  for  the  coal  bill.  The  maxi- 
mum saving  is  only  about  2.6  per  cent  of  the  whole  operat- 
ing expense,  between  inefficient  and  the  most  economical 
engines.  While  Mr.  Davis  states  that  he  is  in  favor  of  con- 
centration of  power,  compounding  and  condensing,  yet  in 
manv  cases  the  money  spent  upon  other  items,  which  are  a 
larger  percentage  of  the  total  operating  expenses,  would 
result  in  greater  savings. 

To  corroborate    his   statements   he  compares  the  itemized 

expense  of  two  roads. 

No.  I.         No.  2. 

Length  of  track  in  miles 7.54  6.36 

Average  number  of  car.*;  used q  + 

Indicated  h.  p.  of  engines 425  300 

Indicated  h.  p.  per  car 47  75 

Car-miles  run 317.656         92,400 

Operating  expense,  per  car-mile  cents 9.77  13.68 

Cost  of  power  plant 29,750         30,000 

Cost  of  equipment 58,500  16,800 

Cost  of  track  and  line 148,480  53,8q4 

It  will  be  noticed  that  the  power  plant  of  each  road  cost 
about  the  same,  but  the  equipment  of  No.  i  is  heavier  and 
more  powerful ;  also  the  track  and  line  is  much  better  and 
more  substantially  built.  The  expense  per  car-mile  is  largely 
in  favor  of  the  first  line  Good  rails  and  road  bed,  a  high 
grade  car  equipment,  with  high  speed  service  and  a  conse- 
quent less  cost  per  car-mile  for  labor  will  be  instrumental 
to  keeping  down  the  operating  expenses  and  should  receive 
no  less  attention  than  the  power  house. 


REPAIRS  ON  THE  SOUTH  CHICAGO  CITY, 
RAILWAY. 


The  South  Chicago  City  Railway  has  been  very  success- 
ful in  keeping  its  rolling  stock  in  first  class  order.  A 
thorough  system  of  inspection  every  night  brings  to  light 
any  defect  in  the  cars  or  motors.  The  "stitch  in  time" 
saves  any  extensive  repairs  which  would  come  from  neglect. 
There  are  42  cars  in  operation,  and  6  men  in  the  repair  shop 
attend  to  all  of  these.  All  through  the  winter,  when  snow 
and  frozen  mud  on  the  track  are  such  a  source  of  danger 
no  armatures  have  been  burned  out  and  the  armature  winder 


.las  been  devoting  his  time  to  other  work.  Good  care  is 
also  taken  of  the  trucks  and  Mr.  Powell,  who  has  charge  of 
the  repair  work,  states  that  there  has  not  been  a  flat  wheel 
running  on  the  road  for  over  a  )'ear. 

The  arrangement  for  testing  the  fields  and  armatures  is 
verv  simple  and  inexpensive,  the  connections  being  as  sho'wn 
in  sketch.     In  the  armature  room,  a  discarded  circuit  breaker 


was  resurrected  from  the  scrap  pile  and  mounted  on  the  wal 
In  series  with  this  is  a  150-ampere  meter  and  a  water  resist- 
ance. This  consists  of  a  barrel  beneath  the  floor  with  a 
pipe  from  the  water  main  and  an  overflow.  Two  copper 
plates,  10  X  14  in.  are  fastened  on  the  end  of  a  rod  extending 
above  the  floor.  The  resistance  can  be  varied  by  raising  or 
lowering  this  into  the  water.  A  wire  leads  from  one  plate 
into  the  armature  room  and  to  the  car  pits.  If  an  armature 
is  to  be  tested  it  is  mounted  in  bearings  on  two  trestles,  and 
one  terminal  of  this  series  connected  to  one  brush,  and  the 
other  brush  is  grounded.  An)'  defective  coil  is  quickly 
detected  and  replaced  by  one  already  in  stock.  When  a  field 
is  to  be  tested  it  is  placed  in  series  with  the  apparatus  and 
the  fall  of  potential  is  taken  across  the  terminals.  Should 
the  reading  differ  from  the  usual  observations  the  indication 
would  be  that  the  insulation  has  been  broken  down  and  the 
necessary  repairs  are  made. 


RICH   BUY  CHEAP  TICKETS— POOR    DON'T. 


Several  months  ago  we  gave  the  experience  of  a  street 
railway  president  who  thought  to  educate  people  up  to  riding 
on  a  certain  line  by  selling  an  S-for-a-quarter  ticket.  The 
line  connected  a  business  and  outlying  manufacturing  dis- 
trict, and  was  largely  patronized  by  employes  of  the  facto- 
ries. For  a  considerable  portion  of  its  length  the  route 
was  through  a  fashionable  residence  district  occupied  by  the 
well  to  do.  When  the  educating  prices  had  been  in  force 
two  months  without  any  alarming  increase  in  business  a 
thorough  count  was  made  by  the  ticket  sellers  of  the  class  to 
whom  the  cheap  tickets  were  sold,  when  it  was  discovered 
fully  90  per  cent  were  being  bought  by  the  bankers,  mer- 
chants and  professional  men  in  the  swell  neighborhoods. 
The  working  people  scarcely  touched  them.  This  practical 
experience  is  in  direct  opposition  to  the  theoretical  claims  set 
up  by  alleged  reformers  who  do  their  street  railroading  in 
their  heads.  The  following  from  the  Detroit  News  is  along 
the  same  identical  line  as  claimed  by  street  railway  men 
everywhere  : 

The  talk  about  the  relative  benefits  enjoyed  by  the  city 
from  the  Detroit  railway  franchise  as  compared  with  those 
granted  to  the  older  companies  has  led  Manager  du  Pont  of 
the  Citizens'  company  to  do  a  little  figuring  and  he  admitted 
that  the  results  were  surprising  to  himself. 

"  The  much-boasted  3-cent  fare,"  he  said,  "  is  shown  on 
investigation  to  include  only  from  10  to  12  per  cent  of  all 
the  fares  collected.  From  88  to  90  per  cent  of  the  street  car 
patrons  are  still  paying  at  the  6-for-a-quarter  rate. 

"  Another  surprising  thing  demonstrated  by  my  inquiry," 
continued  Mr.  du  Pont,  "is  that  by  far  the  greater  portion 
of  our  so-called  workingmen's  tickets  are  collected  on  the 
Woodward  avenue  line.  The  real  workingmen,  who  live  on 
Michigan  and  Gratiot  avenues,  pay  their  nickel  oftener  than 
than  do  the  well-to-do  people  adjacent  to  Woodward  avenue. 
The  reason  is,  apparantly,  that  the  average  workingman  has 
very  little  capital  to  invest  in  street  car  tickets  and  prefers  to 
pay  for  single  rides." 


The  Union  Traction  Company,  Philadelphia,  is  preparing 
a  handsome  book  illustrating  its  route  along  the  Old  York 
road  and  the  special  features  of  Willow  Grove  park.  For 
the  coming  season  at  the  park  Damrosch's  Symphony 
Orchestra  has  been  engaged. 
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The  article  on  "Reduction  in  Street  Car  Fares"  in 
the  February  Review  has  attracted  widespread  atten- 
tion, not  only  from  street  railway  officials,  but  the  daily 
press  as  well.  The  article,  in  whole  or  in  part,  has  been 
republished  in  the  leading  dailies  in  all  parts  of  the  coun- 
try, from  San  Francisco  to  Boston.  The  street  railway 
interests  are  indebted  to  those  papers  which  did  publish 
the  article  for  having  given  even  this  much  space  in  con- 
tradiction of  the  columns  of  matter  which  have  been 
misleading  and  unjust.  We  ran  an  extra  large  edition 
of  the  issue  in  question,  but  it  has  been  entirely 
exhausted.  We  have,  however,  a  few  hundred  copies 
of  the  article  in  sheet  form,  and  our  friends  are  welcome 
to  these  as  long  as  the  supply  lasts. 


No  ONE  seems  to  ever  think  of  any  possibility  of 
going  back  temporarily  to  horses  when  once  electricity 
sets  the  cars  in  motion,  and  it  is  a  high  tribute  to  the 
exactness  with  which  the  science  of  electric  installation 
is  made  that  when  steam  is  turned  on  it  comes  to  stay. 
A  little  city  down  in  Connecticut,  however,  met  with  an 
accident  in  its  power  station,  and  for  some  reason  several 
weeks  were  allowed  to  elapse  before  the  current  was 
turned  on  again.  In  the  meantime  the  few  cars  were 
dragged  about  by  horses.  Once  this  was  considered  a 
first-class   means  of  conveyance,  but   the   way  the  dear 


people  stormed  and  ridiculed  the  honest  old  horses  was 
a  caution,  and  yet  these  same  people,  with  thousands  of 
others,  not  so  many  years  ago  did  all  they  could  to 
retain  horses  in  front  of  their  cars  and  keep  electricity 
out. 

We  print  elsewhere  in  this  issue  extracts  from  a  paper 
prepared  b}'  P.  F.  Sullivan,  general  manager  of  the 
Lowell  &  Suburban  railwa}'.  It  is  entitled  a  "  Com- 
parison of  Street  Railway  Conditions  and  Methods  in 
Europe  and  the  United  States."  It  is  the  result  of  a 
most  careful  and  thorough  personal  investigation  b}'  Mr. 
Sullivan,  who  has  just  returned  from  Europe.  The 
writer  has  long  been  a  close  student  of  municipal  con- 
ditions and  affairs,  and  combines  with  it  a  most  practical 
knowledge  of  American  street  railways  growing  out 
of  actual  experience  as  a  successful,  and  progressive 
manager.  His  report  is  the  most  important  treatise  on 
the  subject  ever  presented,  and  explains  for  the  first  time 
many  things  which  American  managers  could  not  under- 
stand. He  punctures  the  bubbles  which  theoretical 
writers  have  brought  over  and  which  have  been  floating 
in  the  minds  of  the  American  public.  He  emphatically 
proves  the  vastly  superior  accommodations  of  our  roads, 
and  shows  the  so-called  penny  fares  to  be  higher  rates 
than  are  paid  by  American  riders.  We  call  special 
attention  to  the  section  on  "  Rate  of  Wages."  This 
shows  that  in  the  case  of  one  American  road  alone,  the 
West  End,  of  Boston,  if  it  should  pay  the  same  wao-es  as 
are  paid  in  Glasgow,  the  company  could  afford  to  pay 
$2,000,000  per  annum  for  its  Jranchises  and  still  main- 
lain  its  dividends.  The  West  End  road,  last  year,  paid 
in  wages  (and  exclusive  of  wages  paid  contractors  for 
track  renewals)  twice  as  much  as  the  entire  earnings  of 
the  Glasgow  lines;  and  yet  the  population  of  Glasgow 
exceeds  that  of  Boston  and  its  suburbs  by  58,000  persons. 
Mr.  Sullivan,  being  a  practical  railway  man,  is  able  to 
go  to  the  root  of  these  matters  as  the  average  student 
could  not  and  has  not  done,  and  in  his  investigations  and 
report  has  rendered  a  lasting  service  to  the  entire  rail- 
way interests.  The  article  will  be  found  intensely  inter- 
esting and  of  great  value. 


The  meeting  in  Cleveland,  on  March  23  and  24,  of 
street  railway  accountants,  was  in  every  respect  a  grand 
success,  and  resulted  in  the  permanent  organization  of 
the  Street  Railway  Accountants'  Association  of  Amer- 
ica. Not  only  was  the  meeting  a  most  harmonious  one, 
but  we  have  rarely  ever  seen  a  deliberative  body  which 
was  so  thoroughly  in  earnest,  or  which  conducted  itself 
in  so  systematic  and  business-like  a  manner.  Not  a  min- 
ute was  allowed  to  be  wasted.  When  a  paper  was  read 
it  was  thoroughly  discussed,  but  in  not  one  instance  did 
the  debate  wander  from  the  question  strictly  before  the 
house.  The  fact  that  a  most  excellent  constitution  and 
by-laws  were  adopted  in  just  one  hour  and  a  half,  where 
similar  bodies  often  spend  one  or  more  days  in  accom- 
plishing the  same  result,  is  but  a  single  instance  of  their 
business  methods.     Nor  let  any  one  suppose  the  matter 
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was  not  thoroughl}-  considered,  for  it  was  scrutinized  in 
everj^  detail.  The  exhibit  of  blanks  and  forms  was  a 
most  excellent,  interesting  and  instructive  feature,  cov- 
ering several  large  tables,  and  representing  the  account- 
ing sj^stems  of  over  30  roads.  These  forms  were  care- 
fully studied  and  discussed,  and  not  a  delegate  present 
but  carried  home,  not  only  sample  forms,  but  suggestions 
for  improvements  in  his  own.  The  plainly  evident  spirit 
was  earnest  work.  Before  and  after  the  sessions,  the 
delegates  were  in  constant  conference,  and  even  "  talked 
shop "  during  meal  time,  arrangements  having  been 
made  for  a  separate  dining  room.  It  was  a  matter  of 
general  comment  and  surprise  that  so  much  could  be 
accomplished  in  so  short  a  time,  and  also  that  the  qual- 
ity of  the  work  surpassed  the  expectations  of  all.  The 
roads  not  represented  at  the  meeting  are  losers  thereb}'. 

*  »  * 

One  of  the  chief  opportunities  of  the  association  cen- 
ters in  the  work  of  standardization.  This  has  been  put 
in  motion  by  the  appointment  of  a  strong  committee, 
which  will  report  at  the  October  meeting.  This  com- 
mittee has  a  lot  of  hard  work  ahead,  and  must  not  be 
expected  to  have  the  question  all  worked  out  in  the  next 
seven  months.  It  will  doubtless  be  a  work  extending 
over  two  or  three  years  at  least,  but  will  become  easier 
all  the  time.  For  the  first  time  the  machinery  is  now  in 
motion  to  undertake  this  task,  and  deserves  the  strongest 
support  and  encouragement  from  every  street  railway  in 
the  land.  Every  possible  assistance  has  been  freely 
afforded  the  operating  departments  in  the  way  of  outside 
experts  in  solving  their  hard  problems,  and  no  one  ques- 
tions for  a  moment  either  the  advisability  or  economy  of 
having  done  so.  But  the  accounting  department  has 
been  left  to  shift  for  itself,  and  each  one  has  had  to  be 
his  own  expert. 

*  *  * 

Economy  is  the  watchword  from  now  on.  but  general 
economies  are  fast  reaching  their  limit;  that  is,  those 
larger  and  apparent  savings  which  can  be  readily  dis- 
cerned. But  the  lines  are  being  so  closely  drawn  on 
street  railways  that  savings  must  now  be  made  in  all  the 
smaller  details  which  formerly  were  not  considered  of 
much  account.  But  the  rub  is  going  to  be  to  ferret  out 
and  determine  what  and  where  the  further  possible 
economies  are,  and  it  will  be  found  that  the  operators 
will  have  to  look  to  the  accountants  to  furnish  the  data 
which  will  enable  these  discoveries  to  be  made.  In 
order  to  do  this  one  road  will  have  to  exchange  figures 
with  other  friendly  roads;  but  the  present  system  of 
diverse  accounting  gives  but  little  opportunity  for  this 
exchange,  even  where  mutually  desired.  It  is  to  secure 
such  a  standardizing  of  accounts  as  will  enable  a  valua- 
ble and  intelligent  comparison  to  be  made  that  the 
accountants  have  organized.  As  the  proceedings  will 
show,  this  does  not  mean  a  radical  change  in  every  com- 
pany's system  of  bookkeeping,  or  the  throwing  away  of 
hundreds  of  dollars  worth  of  unused  ledgers  and  other 
books,  but  a  gradual  coming  together  along  certain  lines 


as  agreed,  with  a  probable  eventual  sjstem  which  will 
be  generally  adopted,  because  generally  conceded  to  be 
the  best.  No  one  man,  and  no  one  company  can  possi- 
bly hope  to  work  this  all  out  alone;  it  can  only  come  as 
a  result  of  careful  study,  conference  and  interchange  of 
ideas  and  methods. 

The  managers  and  operating  departments  have  really 
much  more  to  gain  from  this  self  imposed  task  which 
the  accountants  have  taken  up,  than  the  accountants 
themselves.  It  is  evident  that  so  far  as  the  accountants 
are  concerned  that  they  can  go  on  indefinitely  with  their 
present  S3^stems,  and  unquestionably  save  themselves 
much  hard  work  in  studying  out  a  better  one;  but  the 
fact  that  they  realize  as  no  one  else  can,  the  necessity 
and  value  in  dollars,  of  a  better  system,  is  highly  credit- 
able to  these  hard  but  comparatively  unknown  workers. 
The  steam  roads  have  been  through  the  same  experi- 
ence and  evolution  years  ago,  and  street  railways  have 
now  reached  a  point  where  they  will  surely  have  to  do 

the  same. 

*  *  * 

The  Street  Railway  Review  takes  modest  but 
genuine  pride  in  the  success  of  the  accountants'  meet- 
ing. All  the  preliminar}"  work  of  securing  a  general 
expression  as  to  the  advisability  of  the  organization,  the 
correspondence  necessary  to  selecting  the  place  and 
time,  and  in  fact  all  the  arrangements  up  to  the  moment 
of  electing  the  temporar}'  officers  was  done  by  this 
paper.  We  are  glad  at  the  success,  but  had  it  been  a 
failure  we  would  have  reported  it  so  just  as  strongly  as 
the  facts  have  warranted  us  in  commending  it. 


THE    HUMPHREY    BILLS. 


The  two  bills  now  before  the  Illinois  legislature  and  pop- 
ularly known  as  the  Humphrey  bills,  are  sadly  misrepre- 
sented by  the  daily  press  and  held  up  to  obloquy  as  the  iniq- 
uitous conceptions  of  iniquitous  men,  principall}-  street  railway 
men,  designed  for  the  purpose  of  oppressing  the  people. 
They  should  properlj-  be  regarded  as  measures  to  protect 
good  citizens  and  the  street  railway  corporations,  from  being 
sandbagged  by  boodle  aldermen. 

One  bill  provides  for  a  "  Board  of  Street  and  Elevated 
Railroad  Commissioners"  composed  of  three  men  holding 
for  terms  of  15  years,  with  power  to  regulate  the  time  of  run- 
ning cars;  to  prescribe  the  headwa}- ;  to  prescribe  the  cars 
used  ;  to  regulate  the  manner  of  heating  cars  ;  to  establish 
rate  of  fare,  provided  that  a  rate  once  fixed  shall  not  be 
changed  for  twenty  years  ;  to  determine  whether  new  lines 
for  which  franchises  may  be  asked  are  necessary,  and 
whether  the  law  on  the  subject  has  been  complied  with,  the 
granting  of  a  franchise  being  obligatory  upon  the  city  coun- 
cil or  county  commissioners,  when  recommended  by  the 
state  board ;  to  authorize  a  change  of  motive  power ;  to 
prescribe  a  maximum  speed ;  to  regulate  signals ;  to  regu- 
late the  manner  of  crossing  the  tracks  of  another  company. 

The  other  bill  confers  upon  street  railways  the  right  to 
condemn  property,  compensation  being  ascertained  and 
made  in  the  manner  provided  by  law  for  the  exercise  of  emi- 
nent domain  ;   consent  of   council  or   commissioners  of  high- 
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wavs  in  counties,  anil  full  compliance  with  law  is  made  a 
condition  precedent  to  the  laying  of  tracks ;  the  railways 
may  not  be  obstructed  or  their  operation  interfered  with,  by 
reason  of  street  improvements  ;  franchises  are  to  be  granted 
for  50  years  and  the  franchises  of  existing  roads  are 
extended  for  50  years  from  date  ;  three  per  cent  of  the  gross 
earnings  of  the  companies  is  to  be  paid  to  the  city  in  which 
thev  operate ;  a  company  maj'  not  use  the  tracks  of  other 
companies  without  the  consent  of  the  latter ;  consolidation 
of  parallel  or  competing  lines  is  prohibited. 

Objection  is  made  to  these  bills  on  the  ground  that  the 
citv  would  thereby  be  deprived  of  its  right  to  control  its 
street  railways.  This  is  one  of  the  best  reasons  that  the 
bills  should  become  laws ;  any  measure  that  will  deprive  the 
citv  council  of  its  power  to  levy  blackmail  will  weaken  the 
influence  of  the  corrupt  politician  and  bring  nearer  the  day 
of  pure  municipal  politics.  State  control  is  better  than 
municipal  in  that  tlie  legislature  meets  biennially  instead  of 
wcekU . 

As  to  what  the  Humphrey  bill  proposes  :  The  exeixise 
of  the  right  of  eminent  domain  by  street  railways  is  nothing 
to  which  exception  should  be  taken.  It  is  by  this  means 
that  steam  railroads,  telegraph  and  telephone  companies  and 
other  quasi-public  corporations  secure  their  rights  of  way 
and  in  the  great  cities  of  today  the  street  railway  is  as 
important  as  is  the  steam  road.  Compensation  for  property 
condemned  is  amplv  guaranteed,  as  is  the  consent  of  muni- 
cipal or  county  authorities  to  the  building  of  the  road,  and 
the  railroad  commission  would  be  a  check  upon  granting 
franchises  for  speculative  purposes  only,  and  also  upon  the 
refusing  of  those  really  necessary  and  desired  by  those  inter- 
ested. The  prohibition  upon  municipal  authorities  against 
obstructing  or  interfering  with  the  operation  of  the  railways 
by  reason  of  street  improvements  merely  closes  an  avenue 
through  which  the  citv  fathers  would  be  templed  to  levy 
tribute. 

The  50-year  extension  clause  is  bitterly  attacked  upon  the 
ground  that  the  term  is  too  long,  and  that  three  per  cent  of 
the  gross  earnings  is  too  little  compensation. 

The  position  taken  by  too  many  of  our  people  is  that  of 
inviting  capital  to  embrace  an  opportunity  to  invest  with  the 
proviso:  "If  you  lose  money,  it  is  yoin-  own  lookout;  if 
vou  make  money,  we  shall  take  it  away  from  vuu."  liven  if 
a  corporation  "has  no  body  to  be  kicked  and  no  soul  to  lie 
damned,"  its  stockholders  have  and  should  be  protected 
against  the  irresponsible  parties  whom  our  people  see  fit  to 
choose  to  make  our  laws  and  ordinances.  The  three  per 
cent  of  the  gross  receipts,  in  addition  to  general  taxes  and 
licenses  at  present  imposed,  is  an  additional  burden  imposed 
upon  the  street  railways,  but  it  would  be  partly  cf)mpensated 
for  if  it  would  secure  exemption  from  burdens  now  imposed 
by  the  peoples'  representatives  in  their  private  capacity  from 
which  the  people  receive  no  benefit. 

The  contlitions  that  obtain  in  Illinois  are  no  different  from 
those  existing  elsewhere,  but  as  this  is  about  the  only  legis- 
lature which  has  not  indulgc<l  in  the  sport  of  railway  bait- 
ing, the  amount  of  vituperation  heaped  upon  these  bills  by 
the  political  "  leatiers "  and  particularly  by  candidates  is 
very  great.  It  is  not  pro))osed  to  rob  the  railways,  hence 
the  bills  are  bad. 

It  can  easily  be  understood  why  the  majority  of  the  Chi- 
cago council  are  op|)Ose<l  to  them-  they  cut  off  an  important 
source  of  revenue,  but  it  is  remarkable  that  Mr.  Harlan,  the 
candidate    for    mayor    of    Chicago    heading    the    "reform" 


ticket,  and  a  man  who  poses  as  honest  in  his  purposes, 
should  for  the  sake  of  gaining  votes,  deliberately  mislead 
the  public  and  falsify  the  fact,  as  he  did  a  few  daj's  since  in 
the  following  speech  : 

"  Do  you  know  that  the  dogs  of  Chicago— the  common  yellow  curs 
that  run  about  our  alleys  and  shrink  from  carriage  and  street  car 
wheels — are  a  greater  source  of  revenue  to  the  city  of  Chicago  than 
are  the  miles  and  miles  of  street  railways  that  fill  our  thoroughfares? 
Did  any  one  ever  tell  you  that  the  licenses  issued  to  owners  of  dogs 
bring  more  money  into  the  city  treasury  than  all  the  fees  that  are 
paid  by  the  cable  and  trolley  lines?  They  don't  wear  out  the  pave- 
ments, they  don't  endanger  human  life,  they  make  no  money  out  of 
the  people,  and  yet  they  do  more  to  support  the  city  government 
than  the  street  car  magnates,  who  pretend  to  the  ownership  of  our 
streets." 

The  Chicago  city  controller  gives  the  city  receipts  in  1896 
from  the  dog  tax  as  $54,842,  and  the  city  receipts  from 
street  railways,  exclusive  of  taxes,  as  $317,068  (page  141 
March  Review  ). 

If  Mr.  Harlan  will  make  such  statements  as  this,  what 
chance  has  the  street  railway  with  the  other  "  reformers " 
who  are  trying  to  break  into  the  city  council ! 


THE  SUBURBAN    RAILROAD    COMPANY, 
CHICAGO. 


Although  electric  traction  on  suburban  steam  roads  has 
been  much  discussed  since  its  success  on  the  Nastasket  Beach 
road,  the  suburban  lines  of  the  Chicago  &  Northern  Pacific 
Railroad  were  the  next  to  be  equipped  electrically.  The 
Suburban  Railroad  Company  was  incorporated  May  8,  1895, 
to  build  and  operate  lines  connecting  the  suburban  towns  to 
the  west  and  southwest  of  Chicago  with  the  terminus  of  the 
Metropolitan  and  of  the  Lake  Street  Elevated  Railroads. 

The  capital  stock  authorized  is  $1,250,000.  The  property 
is  mortgaged  to  the  Chicago  Trust  &  Title  Company  as 
trustee  to  secure  the  payment  of  bonds,  of  which  the  issue 
is  limited  to  $3,000,000,  to  be  issued  as  the  construction  pro- 
gresses. The  present  officers  of  the  company  arc  :  Charles 
II.  Crossette,  president;  David  13.  Lyman,  trcasiner ;  Ho- 
mer K.  Galpin,  secretary. 

The  company  leased  for  a  term  of  50  years  the  Chicago, 
Harlem  &  Batavia  and  the  Southwestern  divisions  of  the 
Chicago  &  Northern  Pacific  Railroad,  the  two  divisions 
comprising  9  miles  of  double  track  and  5.75  miles  of  single 
track ;  the  lessee  has  the  privilege  of  making  the  entire 
line  double  track.  A  more  recent  lease  is  that  of  1.7  miles 
of  single  track  of  the  Wisconsin  Central,  from  its  connec- 
tion with  the  Northern  Pacific  at  Viaduct  Junction  through 
River  Forest  to  the  Desplaines  river.  The  rental  for  these 
lines  is  based  upon  the  number  of  passengers  carried,  but 
the  minimum  rental  is  that  due  for  2,000,000  passengers  an- 
nually. For  the  other  portions  of  the  line  not  over  private 
right  of  way,  tlie  franchises  are  for  periods  of  from  20  to  40 
years. 

The  population  (jf  the  towns  lying  west  of  West  48th 
street  and  served  by  the  Sidim'ban  Railroad  is  about  175,000, 
and  the  estimated  minimum  traffic  of  5,500  passengers  per 
day  appears  to  be  a  very  reasonable  one.  The  company 
proposes  to  run  special  funeral  trains  to  the  three  large  cem- 
eteries, Concordia,  Waldheim  aiul  Forest  Home,  which  are 
reached  by  its  lines ;  a  conservative  estimate  of  the  traffic  to 
these  cemeteries  is  1,000,000  passengers  per  year.  The  ter- 
ritory along  the   Desplaines  river  is  very  popidar  for  picnics 
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LINES   OF   THE    SUBURBAN   RAILROAD   COMPANY. 

and  the  long  suburban  route  and  the  loops  will  prove  attract- 
ive for  trolley  parties. 

It  is  intended  to  run  trains  consisting  of  motor  car  and  one 
trailer  at  an  average  speed  of  15  to  20  miles  per  hour  on  a 
lo-minute  headway  during  the  busy  hours,  and  a  30-minute 
headway  the  remainder  of  the  day. 

The  construction  of  the  road  was  undertaken  by  the  Sub- 
urban Construction  Companj'  of  New  Jersey,  which  con- 
tracted with  Naugle,  Holcomb  &  Co.,  of  Chicago.  This 
firm  contracted  to  construct  the  track,  overhead  work,  power 


FIO.   2.— TRACK   IN   PAVED   STREETS. 

house,  furnish  machinery,  rolling  stock,  equip  the  road,  and 
operate  the  same  for  two  years  from  the  date  of  completion  ; 
and  took  charge  of  the  work  December  3,  1896.  Since  that 
date  Naugle,  Holcomb  cS:  Co.  have  operated  the  leased  lines 
of  the  Chicago  &  Northern  Pacific  by  steam,  using  the  main 
line  from  40th  street  to  the  Grand  Central  Depot,  under  a 
temporary  lease. 

The  engineer  who  has  had  charge  of  the  design  of  the 
new  work,  as  well  as  of  the  operation  of  leased  lines  is 
George  Weston,  manager  of  the  construction  department 
for  Naugle,  Holcomb  &  Co. 

The  map  shows  the  system  of  the  Suburban  Railroad 
Company,  the  leased  lines  shown  with  dash  and  two  dots 
and  the  companys'  lines  full,  and  also  the  Metropolitan 
Elevated  over  which  the  down-town  district  is  reached.  The 
company  by  making  its  entrance  over  this  line  is  enabled  to 
make  use  of  the  elevated  Union  Loop  as  its  terminal.  An 
approach  to  the  Metropolitan  at  its  terminus  in  4Sth  street  is 
now  building  ;  it  is  contemplated  to  build  a  second  one  at  the 
intersection  of  the  main  line  at  40th  street.  These  approaches 
are  S30  ft.  long  with  a  grade  ot  2}4  per  cent. 


Aside  from  the  leased  lines  there  are  17  miles  of  double 
track.  The  new  track  is  laid  with  7-in.,  70-lb.  T-head  rails 
in  60- ft.  lengths  ;  cedar  ties  spaced  2  ft.  on  straight  track, 
oak  ties  on  curves  ;  Servis  tie-plates ;  tie-rods  spaced  7  ft., 
6  in.  Fig.  2  shows  the  track  construction  in  streets  pavetl 
with  cedar  blocks.  Fig.  3  illustrates  the  arrangement  of  the 
guard  rail  on  curves  in  paved  streets  ;  the  space  between  the 
running  rail  and  the  guard  rail  is  filled  with  concrete  up  to 
the  tops  of  the  cast  iron  distance  blocks.  About  40  per 
cent  of  the  construction  outside  of  the  leased  lines  is  over  a 
private  right  of  way  making  possible  the  use  of  the  spiral 
curves  shown  in  Fig.  4. 

Current  is  supplied  by  overhead  trolley  wires.  No.  00. 
Washburn  &  Moen  furnished  the  wire  and  the  Ohio  Brass 
Company  the  insulators,  trolley  ears,  etc.  The  present 
equipment  consists  of  14  motor  and  lo  trail  cars.  The 
motor  cars  are  42  ft.,  6  in.  over  all  with  closed  vestibules  at 
the  ends ;  24  double  seats  of  the  Hale  &  Kilburn  "  walk- 
over "  spring  edged  pattern,  rattan  covered  ;  Gold  hot  water 
heaters.  Push  buttons  are  provided  at  each  seat  for  signal- 
ling the  motormen  to  stop.  The  trail  cars  are  of  the  same 
dimensions  but  not  vestibuled.  The  motor  equipment  con- 
sists of  two  50-h.  p.  Walker  motors.  The  controllers  are  of 
the  series  parallel  type.  The  cars  are  mounted  on  two 
McGuire  No.  26  trucks  of  5  ft,  6  in.  wheel  base  and  23  ft. 
between  centers.  The  motors  drive  the  forward  and  the 
rear  axles  of  each  car.  Two  trolleys  are  provided  on  each 
car,  the  rear  one  only  taking  the  current ;  but  as  the  third 
rail  is  used  on  the  elevated  portion  of  the  route,  the  motor 
cars  will  also  be  equipped  with  shoes  for  taking  the  current 
in  this  manner.  The  cars  are  equipped  with  both  hand  and 
air    brakes ;   the    latter    are    furnished    by    the     Christenscn 


FIG.   3.— GUARD    RAIL    ON   CURVES    IN    PAVED   STREETS. 
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Engineeriii";  Conipaiiv  of  MiUvaukti.',  part  a\k-ilii\  en  and 
part  motor-driven  compressors.  The  estimated  weight  of 
a  motor  car  loaded  is  38  to  40,000  lbs. ;  a  trail  car  30  to 
34,000  lbs. 

The  power  house  and  car  barn  are  located  at  I  larkni  a\  eiuie 
and  22nd  street.  The  layout  of  the  buildings  and  tracks  is 
shown  in  Fig.  5.  Land  being  cheap  the  company  could 
afford  to  arrange  the  car  house  and  entrance  tracks  in  this 
manner  and  gain  the  important  advantage  of  removing  the 
special  work  from  the  street  and  also  that  of  permitting  a 
car  to  be  run  into  the  car  house  for  inspection  or  slight 
repairs,  and  out  again  to  continue  trip  without  loss  of  time 
by  switching,  etc. 

The  present  power  equipment  comprises  three  250-11.  p. 
Stirling    boilers,  delivering   steam  to  the  engines   at    12^  lbs., 


FKi.    4.— LAYOUT    OF    CUKVKS. 

two  tandem  compound  condensing  engines,  IJ'/,  and  33  x 
48  in.  and  12  and  22  x  48  in.  running  100  r.  p.  m.  and  direct 
connected  to  Walker  generators  of  400 and  250  k.  w.  capacity 
respectively.  Deane  jet  condensers  and  pnMi|)s  are  used  ; 
Mesner  stokers. 

In  the  present  building  s|)ace  is  jjrovided  for  engines  and 
boilers  for  two  more   \<X)-k.  w.  units. 

In  the  design  of  the  boiler  room  there  are  several  depart- 
ures from  the  usual  practice.  The  breeching  is  steel,  lined 
with  (ire  brick.  The  eomiection  from  each  battery  of 
boilers  to  the  i6-in.  steam  header  consists  of  a  12-in.  wrought 
iron  pipes  bent  in  a  semicircle  of  7  ft.,  6  in.  radius.  The  open- 
ings admitting  the  furnace  gases  to  the  breeching  are  stag- 
gered, ensuring  a  better  distribution  of  the  currents  toward 
the  stack. 

The  stack  is  145  ft.  liigli  above  grade;  (he  first  2Z  fl.  of 
brick  and  the  remainder  of  steel,  :5-^-in.  plates  for  20  ft. ;  -^f 
in.  for  48  ft.,  6  in.;  5^-in,  for  56  ft.,  7  in.;  WNth  the  cap  of 
!4-in.  The  height  effective  for  <lraft  is  143  ft.,  6  in.  The 
foumlation  extends  12  ft.  below  grade,  the  bottom  course  of 
concrete  being  26  ft.   scpiare. 

Near  the  stack  is  the  house  lank  12  ft.  in  diameter  and  12 
ft.  high.  VV^ater  is  lifted  to  this  tank  from  an  8-in.  well  185 
ft.  deep  by  a  I'ohle  air  pump  ilriveu  by  a  lo-h.  p.  electric 
motor. 


FIG.  J. — I'OWER   HOUSE,  CAR   HOUSE   AND   SHOPS. 
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North  of  the  power-house  is  a  reservoir  lOO  x  200  ft., 
754  ft.  deep  with  cooling  tables  for  cooling  the  condensing 
water.  The  bottom  is  in  blue  clay  and  water  tight.  The 
sides  have  a  slope  of  1  on  i  J^  and  are  of  concrete  To  take 
the  weight  of  these  walls  a  concrete  base  was  built.  The 
bottom  of  the  tank  has  been  covered  with  crushed  stone. 
The  cooling  tables  are  three  in  number  30  ft.  wide  and  184 
ft.  long,  with  a  fall  of  8  in.  in  184  ft.  These  tables,  one 
above  the  other  and  inclined  in  opposite  directions,  are  of  3- 
in.  matched  flooring,  laid  on  2  x  lo-in.  joists  spiked  to  4  x  4- 
in.  posts.  There  are  three  rows  of  these  vertical  posts  1 5 
ft.  apart ;  the  posts  in  each  row  are  4  ft.  between  centres  ; 
at  the  bottom  they  are  mortised  into  mud  sills  8x12  in. 
extending  along  the  bottom  of  the  reservoir. 

The  system  is  divided  into  five  portions  ;  the  first  consist- 
ing of  5  miles  of  double  track  on  the  Chicago,  Harlem  & 
Batavia,  is  fed  by  two  lines  of  500,000  and  350,000  c.  m- 
respectively  ;  the  second,  comprising  the  remainder  of  the 
C.  H.  &  B.  and  the  Wisconsin  Central  line,  by  one  of 
350,000  and  one  of  216,000  c.  m. ;  the  Harrison  street 
division  has  one  feeder  of  350,000  c.  m.  ;  and  the  remaining 
two  divisions  the  Lagrange  and  the  22nd  street,  Robinson 
avenue  and  South-western  (C.  &  N.  P.),  are  each  fed  by 
two  lines  of  350,000  and  500,000  c.  m.  respectively. 

The  fact  that  the  Wisconsin  Central  and  the  Subu:-ban 
will  operate  trains  over  the  same  track,  the  one  by  steam 
and  the  other  by  electricity,  has  made  necessary  unusual 
precautions  in  the  overhead  construction.  The  Wisconsin 
Central  specified  that  the  trolley  wire  should  be  at  least  2  3 
ft.  above  the  rails,  and  that  the  poles  should  be  set  at  least 
7  ft.  from  the  outside  of  the  rails.  The  poles  are  spaced 
no  ft.  apart.  Along  this  branch,  1.7  miles,  each  pole  has  a 
cross-arm  running  in  the  direction  of  the  track,  to  which  two 
5  in.  span  wires  are  secured,  being  about  18  in.  apart.  The 
two  wires  are  provided  close  together,  so  that  if  the  trolley 
leaves  its  wire  and  strikes  one  of  them,  breaking  it,  it  will 
in  all  probability  be  deflected  downward  by  the  reaction  and 
pass  under  the  second  span  without  striking.  Also  at  each 
pole  a  third  span  wire  of  J^-in.  steel  is  placed  above  the 
other  two;  these  span  wires  support  a  J^-in.  steel  wire 
parallel  to  and  21  in.  above  the  trolley  wire.  Midway 
between  poles  the  trolley  wire  is  suspended  from  the 
longitudinal  steel  span  wire  by  insulated  hangers.  Thus,  if 
both  the  lower  span  wires  should  be  broken  the  trolley 
wire  would  still  be  suspended  at  iio-ft.  intervals.  It  is 
thought  that  this  construction  will  protect  brakemen  on  the 
steam  trains  from  contact  with  live  wires. 


MORE  CAST  WELDING  IN  CHICAGO. 


THIRD  AVENUE  RAILROAD  ABSORBS  A 
STAGE  LINE. 


The  Fifth  Avenue  Transportation  Company  has  turned 
over  to  the  Third  Avenue  Railroad  the  control  of  the  stages 
which  run  from  S8th  street  down  5th  avenue  to  Washington 
square  and  thence  down  Broadway  to  Bleecker  street.  This 
service  will  be  greatly  improved  by  increasing  the  speed  and 
making  the  coaches  more  pleasing  in  appearance.  Transfers 
will  be  given  between  the  horse  car,  cable  lines  and  stage 
coaches. 

Plans  of  a  light  railway  from  Kittybrewster  to  Oldmill 
have  been  filed  by  the  Great  North  of  Scotland  Railway 
Company,  which  also  is  promoting  the  Skene  &  Echt  Light 
Railway.     The  line  will  be  3  miles  in  length. 


During  the  coming  season  the  Chicago  City  Railwa}'  will 
cast-weld  the  joints  on  about  25  miles  of  track  ;  work  was 
begun  March  22,  being  done  at  night  in  order  not  to  inter- 
fere with  the  regular  traffic.  In  order  to  secure  data  as  to 
cost  of  operating  poor  track,  the  company's  dynamometer 
car,  which  was  illustrated  in  the  Review  for  January,  is 
run  over  the  track  before  and  after  welding  th-e  joints.  A 
representative  of  the  Review  gladly  accepted  an  invitation 
to  accompany  the  trackmaster,  Mr.  Heidelberg  and  Mr. 
Price  on  the  car's  first  trip  out.  Leaving  39th  and  Wallace 
streets  at  I  130  a.  m.,  a  run  was  made  on  Wallace  street  to 
29th  and  then  east  to  South  Canal,  with  the  recording  appar- 
atus in  gear,  and  then  back  over  the  other  track.  For  haul- 
ing the  dynagraph  a  motor  car  fitted  with  resistance  coils 
for  cutting  down  the  current  was  used.  The  speed  was 
about  6  miles  per  hour,  which  proved  to  be  plenty  fast 
enough  for  the  comfort  of  the  observers  who  were  on  the 
dynamometer  car,  which  it  may  be  remembered  is  unpro- 
vided with  springs.  The  track  on  Wallace  street  was  laid 
with  41^ -in.,  63-lb.  rails  about  9  years  ago  and  was  in  good 
condition  when  electric  cars  began  to  operate  over  it  in  1895; 
now  the  joints  are  in  such  bad  shape  that  cars  can  not  be 
run  at  more  than  10  or  12  miles  per  hour  for  fear  of  derail- 
ment. The  few  blocks  in  29th  street  is  new  track  laid  with 
7-in.,  83-lb.  girder  rails  and  as  yet  is  in  good  condition,  there 
being  but  few  low  joints.  With  the  track  on  Wallace  street 
there  was  no  question  as  to  whether  the  joints  needed  weld- 
ing and  the  run  was  made  merely  to  find  out  how  expensive 
it  is  to  operate  over  it,  in  its  present  condition. 


SINS  IN  CAR  WIRING. 


The  Review  has  several  times  called  attention  to  a  com 
mon  carelessness  in  car  wiring,  a  carelessness  which,  taking 
the  United  States  over,  results  in  numerous  car  fires  in  a 
3'ear.  But  bad  car  wiring  is  more  excusable  in  a  street 
railway  repair  shop  where  some  of  the  men  may  not  know 
what  is  the  most  advanced  practice,  than  it  is  in  a  car  build- 
ing shop  where  only  the  best  work  is  supposed  to  be  turned 
out.  The  car  wiring  that  some  car  builders  send  out  is  a 
disgrace  to  the  builder  and  a  menace  to  property.  A  500- 
volt  grounded  circuit  is  entitled  to  considerable  respect  but 
it  is  put  in  by  some  car  builders  in  a  way  that  insurance 
inspectors  would  not  pass  for  a  50-volt  circuit.  This  is  a 
detail  in  car  building  that  may  well  be  looked  after  in  car 
contract  specifications  and  scrutinized  carefully  before  accept- 
ing: cars  from  the  car  builders. 


HANNIBAL  STREET  RAILWAY  SOLD. 


An  eastern  syndicate,  represented  by  D.  Thomson,  of 
Ithaca,  N.  Y.,  has  purchased  the  property  of  the  Hannibal 
(Mo.)  Street  Railway  Company.  Many  improvements 
and  some  extensions  are  contemplated,  a  new  power  house 
is  to  be  built  and  a  300-h.  p.  engine  with  dynamos  and 
boilers  will  be  purchased.  New  lines  to  Riverside  and  Mt. 
Olivet  cemeteries  and  to  Oakwood  are  suggested.  Indian 
Mound  park  will  be  made  attractive  for  outing  parties  by 
constructing  a  dancing  pavillion  and  refreshment  booths. 
Mr.  Thomson,  the  new  manager  has  held  a  similar  position 
with  the  Ithaca  Railway  &  Electric  Light  Company.  He 
is  a  brother  of  Elihu   Thomson  and  a  competent  electrician. 


STREET  RAILWAY  ACCOUNTANTS'  ASSOCIATION  OF  AMERICA. 


Successful  Gathering  and  Organization  of  the  Accountants —Valuable  Papers  Read 

Imperative  Need  of  Work  in  Standardizing. 


■Active   Discussion - 


A  meeting  of  street  railway  accountants  was  held  in 
Cleveland  on  March  23  and  24,  and  resulted  in  the  perma- 
nent organization  of  the  Street  Railway  Accountants'  Asso- 
ciation of  America.  All  the  preliminary  work  leading  up 
to  the  date  of  assembling  was  done  by  the  Street  R.\ii.- 
WAY  Review,  and  the  results  are  equally  gratifying  to  this 
publication,  and  to  those  present. 

The  meeting  was  well  attended,  particularly  so  for  an 
organization  meeting,  and  represented  widely  separated 
territory.  Delegates  were  present  from  Minneapolis, 
Omaha,  Toronto,  Montreal,  Boston,  Baltimore,  Washing- 
ton, Augusta,  Ga.,  Cincinnati,  St.  Louis  and  Chicago,  and 
many  cities  within  the  range  of  the  above. 

As  this  was  the  first  gathering  ever  had  of  members  of 
the  accounting  departments,  scarcely  any  one  present  had 
ever  met  more  than  one  or  two  of  the  others,  but  no  time 
was  lost  in  becoming  acquainted,  and  no  convention  was 
ever  more  pleasant  and  harmonious  in  all  its  details  than  was 
this.  The  whole  proceedings  were  conducted  with  that 
systematic  and  business-like  thoroughness  which  character- 
izes the  daily  official  life  of  the  delegates,  and  the  amount  of 
work  accomplished  in  the  brief  space  of  two  days  was  at 
once  astonishing  and  highly  creditable.  Every  one  took 
hold  with  an  earnestness  and  determination  which  showed 
unmistakably  he  was  there  for  business,  and  the  convention 
had  not  been  in  session  15  minutes  when  it  was  plainly  evi- 
dent that  the  Accountants'  Association  would  be  a  great 
success.  The  meeting  was  fortunate  in  its  selection  of  tem- 
porary officers,  though  there  was  no  disposition  to  wander 
from  the  subject  under  discussion.  When  a  question  came 
up  it  was  strictly  adhered  to  until  it  was  thoroughly  dis- 
discussed  and  then  it  was  laid  aside.  The  enthusiasm  of  all 
present,  their  willingness  to  take  part  and  in  short  to  do 
cheerfully  %vhatcver  was  to  be  done,  was  specially  noticeable 
and  reflects  great  credit  on  the  new  organization,  which  is 
now  equipped  for  work.  The  value  and  amount  of  that 
work  is  now  realized  and  appreciated  as  never  before,  after 
having  had  this  opportunity  to  exchange  ideas  the  Account- 
ants' Association  is  beyond  any  question  destined  to  prove 
of  inestimable  value  to  street  railways,  and  to  the  American 
Street  Railway  Association.  It  has  a  work  to  do  which  the 
American  has  never  yet  been  able  to  do,  and  which  each 
year  with  its  own  growing  labors  will  be  less  and  less  able 
to  accomplish.  But  the  new  work  is  now  plainly  seen  to 
be  in  no  respect  less  valuable  and  necessary  from  now  on, 
than  has  been  the  splendid  record  of  the  older  society.  The 
operating  department  is  constantly  increasing  its  demands 
upon  the  accounting  department  for  data,  present  and  past, 
and  to  evolve  the  most  perfect  yet  economical  methods  of 
accomplishing  this,  is  one  of  the  things  the  new  association 
finds  to  do. 

Tuesday  Morning. 

The  rain  was  busily  falling  outside  when  the  accountants 
assembled  in  the  banquet  room  of  the  IIollen<len,  1ml  failed 
to  dampen  the  ardor  of  the  delegates  assembled.  Intro- 
ductions occupied  an  hour,  and  shortly  after  the  arrival  of 
the    eastern  trains    the  meeting    was    called   to    order  at    1  i 


o'clock,    by    H.    II.    Windsor,   of    tlic     Stheet    Railway 
Re\-iew,  who  spoke  as  follows  : 

Gentlemen,  the  pleasant  duty  seems  to  have  devolved  upon  me  to 
call  to  order  the  first  national  gathering  ever  held  of  street  railway 
accountants,  and  in  doing  so  I  congratulate  you  on  the  presence  of  so 
many  earnest  workers  in  this  particular  branch  of  street  railway 
work.  In  this  connection  a  few  words  as  to  the  events  which  have 
culminated  in  this  meeting  may  not  be  without  interest.  On  Novem- 
ber 23,  last,  just  four  months  ago  today,  Mr.  Brockway,  auditor  of  the 
Toledo,  Bowling  Green  it  Fremont  Railway  Company,  wrote  me 
expressing  the  wish  that  a  national  gathering  of  the  auditors  of  inter- 
urban  roads  might  be  brought  about.  He  modestly  .insisted  that  his 
name  should  not  be  mentioned,  so  we  will  omit  that. 

On  studying  the  matter,  however,  it  was  found  so  few  roads  com- 
paratively are  exclusively  interurban,  and  even  these  in  most  cases 
use  the  tracks  of  urban  companies  to  get  into  the  city,  making  the 
relations  of  both  very  intimate  for  the  accounting,  even  more  than  for 
the  operating  department;  and  in  view  of  the  fact  that  the  need  has 
long  been  felt  for  an  effort  toward  standardizing  accounts,  it  was 
decided  that  the  accounting  departments  of  all  street  railways  should 
be  invited  to  meet.  Further  correspondence  resulted  in  a  majority 
expressing  a  choice  for  the  city  of  Cleveland  as  a  central  meeting 
point,  and  the  latter  part  of  March  as  the  time.  During  the  evolution 
of  thmgs  an  impression  was  erroneously  conceived  by  some  that  the 
proposed  organization  might  in  some  way  prove  antagonistic,  or  at 
least  competitive  with  the  American  Street  Railway  .Association.  This 
was  doubtless  caused  by  this  meeting  for  organization  being  called  in 
March  when  the  American  Association  always  meets  in  October. 

Right  here  let  it  be  said,  the  idea  of  something  in  the  way  of  a 
a  separate  or  individual  association  for  the  accountants  was  occa- 
sioned in  this  way.  In  the  American  Association  almost  all  the  time 
is  occupied  by  the  operating  departments,  leaving  practically  no  time 
available  for  the  accounting  departments.  The  work  of  the  Ameri- 
can has  grown  larger  each  year  and  will  continue  to  do  so,  making  it 
more  and  more  dilficult  to  assign  sufficient  time  to  suitably  take  care 
of  the  accountants'  interests.  Again,  the  work  of  the  operating  and 
accounting  department  while  intimate  at  many  points,  is  in  the  main 
radically  different,  just  as  banking  and  manufacturing  are  related, 
but  distinct.  What  most  interests  the  operating  men,  and  for  which 
they  attend  conventions,  is  of  little  help  to  the  accountant,  and  con- 
versely, what  would  be  meat  to  the  accountants  would  be  crumbs  to 
the  operators. 

Hence  the  necessity  and  desirability  of  at  least  a  separate  meeting 
room  and  a  distinctively  accounting  program.  The  very  urgent  need 
of  getting  the  work  started  so  that  committees  can  be  appointed  at 
this  meeting,  and  have  the  intervening  months  between  now  and 
( Ictober  in  which  to  work,  was  deemed  sufficient  to  warrant  a  gather- 
ing now.     *     *    * 

The  first  business  before  the  house  is  the  election  of  tem- 
porary chairman,  and  nominations  are  now  in  order. 

Mr.  Duffy  :  I  nominate  .Morris  VV.  Hall,  of  Canidcn,  for 
the  position  of  Chairman. 

Mr.  Hall :  I  thank  you  very  much  for  your  kindness; 
but  I  prefer  that  some  more  aged  person  be  ])ul  in  this  posi- 
tion. 

.Mr.  W'iiulsor:  We  will  piil  the  age  on  for  you  if  vou 
come  up  here. 

The  <|uestion  was  then  put  on  the  nomination,  and  Mr. 
Hall  was  unanimously  chosen  Temporary  Chairnnm. 

Mr.  Windsor:  Mr.  Hall,  please  come  forward  and  take 
the  chair.      Gentlemen,  Mr.  Hall,  of   Camden. 

Chairman  Hall:  (jentlemen,  I  thank  \-ou  \cr\  much  for 
this  honor  which  you  have  conferred  upon  nie.  It  is  entirely 
unex|)ected.      This  is  the  first  tinu'  I  have  cvi-r  bad  the  pleas- 
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lire  of  iiii.-ctinj;  with  my  associaKs  in  the  slrcel  railway  work. 
It  hasliecn  the  privilcf^e  of  the  higher  officers  of  our  company 
to  attend  the  conventions  of  the  Street  Railway  Association. 
I  have  not  been  to  them,  with  one  exception,  the  Buffalo 
meeting,  held  in   i  Syo. 

1  felt  when  I  received  the  notice  concerning  this  proposeil 
organization,  that  it  w  as  a  good  thing  for  us  to  come  together 
and  exchange  ideas  and  opin- 
ions in  regard  to  the  affairs 
of  our  companies  which  come 
under  our  supervision;  and  I 
liope  that  this  meeting  will 
prove  to  be  what  we  all  ex- 
pect it  to  be.      (Applause.) 

The  next  business  in  order 
will  be  the  election  of  a  Sec- 
retary pro  tem. 

Mr.  Smith  :  I  nominate  VV'. 
B.  Brockway,  of  Toledo.  He 
was  the  first  gentleman  to 
suggest  the  formation  of  this 
association,  and  it  is  proper  he 
should  keep  it  up  to  date. 
The  question  was  then  put  on  the  nomination,  and  Mr. 
Brockway  was  unanimously  chosen  Temporary  .Secretary. 

The  Chairman  :  It  will  be  in  order,  I  presume,  to  have  a 
speech  from  Mr.  Brockway. 

The  Secretary :  I  made  my  speech  as  I  was  coming 
down  the  aisle.  I  said  objections  didn't  go.  I  don't  think  a 
speech  is  necessary,  and  it  is  suggested  that  these  slips  be 
passed  aroimd  for  the  names  and  addresses  of  all  the  gentle- 
men present,  so  that  we  will  have  a  complete  list  of  those  in 
attendance. 

The  slips  were  then  haniled  around  and  the  record  of 
those  present  made. 

The  Chairman  :  We  will  now  listen  to  the  reading  of  the 
names  of 

Those  in  Attendance. 

Morris  \V.  Hall,  Secretary  Camden  &  Suburban  Railway  Co.  Cam- 
den, N.  J. 

M.  C.  Lytic,  Wadsworth,  Ohio. 

W.W.  Herrick,  Adjuster  Cleveland  Electric  Railway  Company, 
Cleveland,  O. 

Frank  R.  Greene,  Secretary  Chicago  City  Radway  Company. 

A.  F.  Walker,  Allentown  &  Lehigh  Valley  Traction  Company, 
AUentown,  Pa. 

William  P.  Ham,  Secretary  Nassau  Electric  Railroad  Company, 
Brooklyn,  N.  Y. 

D.  A.  Keister,  Auditor  for  the  Marion  City  Railway  Company, 
Marion,  Ind. 

W.  B.  Brockway,  Auditor  Toledo,  Bowling  Green  &  Fremont  Rail- 
way, Toledo,  O. 

F.  S.  Borton,  Secretary  Akron,  Bedford  &  Cleveland  Railroad 
Company;  Painesville  &  Eastern  Railroad  Company,  Cleveland,  O. 

F.  E.  Smith,  Auditor  Lynn  &  Boston  Radroad,  Lynn,  Mass. 

Charles  L.  Wight,  Auditor   Toledo  Traction  Company,  Toledo,  O. 

J.  F.  Calderwood,  Auditor  Twin  City  Rapid  Transit  Company, 
Minneapolis  Street  Railway  Company,  Minneapolis,  Minn.  The  St. 
Paul  City  Railway  Company,  St  Paul,  Minn. 

E.  S.  Doud,  Secretary  Lehigh  Traction  Company,  Hazelton,  Penn. 
H.  C.  Mcjilton,  Secretary  Baltimore  Traction  Company,  Baltimore, 

Md. 

W.  R.  Avery,  Auditor  Cincinnati  Street  Railway  Company,  Cincin- 
nati, O. 

P.  V.  Hurington,  The  Columbus  Street  Railway  Company,  Col- 
umbus, O. 

W.  G.  Ross,  Comptroller  Montreal  Street  Railway  Company, 
Montreal. 


J.  M.  Snnth,  Comptroller  Toronto  Railway  Company,  Toronto, 
Ontario. 

A.  L.  Linn,  Jr,  Hook-keeper,  Cleveland  Electric  Railway  Company, 
Cleveland,  O. 

A.  T.  Walter,  Secretary  and  Treasurer  Allentown  &  Lehigh  Val- 
ley Traction  Company,  Allentown,  Pa. 

Dana  Stevens,  .Accountant  Belt  Railway  Company,  Eckington  & 
Soldiers'  Home  Railway  Company,  Maryland  &  Washington  Railway 
Company,  Washington,  U.  C. 

C.  R.  Reavis,  Secretary  and  Auditor  Augusta  Railway  &  Electric 
Company,  Augusta,  Ga. 

E.  D.  Hibbs,  Auditor  Consolidated  Traction  Company,  Jersey  City, 
N.J. 

John  Erhardt,  Assistant  .Secretary  Cleveland  City  Railway  Com- 
pany, Cleveland,  O. 

F.  T.  Pomeroy,  General  Manager  and  Treasurer  Cleveland,  Berea 
&  Elyria  Railway,  Cleveland,  O. 

H.  I.  Davies,  Assistant  Secretary  and  Treasurer  Cleveland  Electric 
Railway  Company,  Cleveland,  O. 
W.  G.  McDole,  Auditor  Cleveland  Electric  Railway,  Cleveland,  O. 
E.  R.  L.  Tighe,  Accountant   Brooklyn  Rapid  Transit  Company, 
Brooklyn,  N.  Y. 

Walter  X.  Barnaby,  Chief  Accountant  Brooklyn  Heights  Railway 
Company,  Brooklyn,  N.  Y. 

H.  L.  Wilson,  Auditor  West  End  Street  Railway  Company,  Boston, 
Mass. 

W.  S.  Dimmock,  General  Superintendent  Omaha  &  Council  Bluffs 
Railway  &  Bridge  Company,  Council  Bluffs,  Iowa. 

C.  N.  Duffy,  Secretary  &  Treasurer  Citizens  Railway  Company,  St. 
Louis,  Mo. 

Robert  V.  McCullough,  Cashier  Southern  Electric  Railway  Com- 
pany, St.  Louis,  Mo. 

Henry  H.  Windsor,  Street  Railway  Review,  Chicago. 
Edward  E.  Higgins,  Street  Railway  Journal,  New  York  city. 
T.  E.  Grossman,  Official  Stenographer,  Brooklyn,  N.  Y. 
The   Chairman :      We    shall    now    have    the   pleasure   of 
listening    to    the    first    paper    on    the    j>rogramme,    bv  Mr. 
Wilson. 

Mr.  Wilson  :  When  I  was  requested  to  write  a  paper  on 
this  subject,  I  consented  without  giving  it  much  thought. 
Upon  being  able  to  take  up  the  matter  a  few  days  ago,  I 
found  it  was  apt  to  be  an  introduction  to  everything  that 
was  to  follow,  and  my  payer  will  about  cover  that,  and 
nothing  mure,  I  think. 

From  Horse  Car  to  Electric  Accounts. 

IIV    H.    L.    WILSON,   AUDITOR   WEST   END    STREET    RAILWAY,    BOSTON 

The  first  horse  railways  for  the  transportation  of  passengers  of 
which  there  seems  to  be  any  record,  were  used  in  England  early  in 
the  present  century.  These,  however,  were  not  operated  on  the 
street,  but  over  private  ways  similar  to  the  present  steam  railroads. 

The  system  of  transporting  passengers  by  street  cars  may  be  said 
to  be  an  American  invention,  as  the  first  successful  horse  railway  for 
this  service  was  established  in  New  York  city  in  1S52. 

We  can,  therefore,  safely  assume  that  the  first  accounts  ever  kept 
in  our  business  were  started  at  that  time. 

From  the  time  the  first  horse  railway  started  to  the  present  the 
accounting  methods  have,  no  doubt,  steadily  advanced,  but  have 
probably  progressed  more  during  the  last  eight  or  ten  years,  or  since 
the  new  method  of  electric  motive  power  has  been  in  use,  than  dur- 
ing the  previous  thirty-five.  The  accounting  methods  in  nearly  all 
lines  with  which  I  am  familiar  have  improved  lately,  but  perhaps  in  no 
business  as  rapidly  as  in  this,  and  it  is  a  great  pleasure  to  say  that  the 
importance  of  this  department  is  now  generally  appreciated.  Some 
people  think  that  neglect  in  this  branch  is  as  fatal  to  the  success  of  a 
company  as  neglect  in  the  operating  division,  as  it  should  be  a  com- 
plete and  perfect  check  on  the  skill  and  economy  shown  by  every 
department.  The  people  interested  in  it  are  not  only  the  managers, 
directors,  stockholders  and  railroad  commissioners,  but  also  bankers, 
investors  and  creditors,  and  I  am  sorry  to  say  sometimes  lawyers, 
judges  and  receivers. 

At  the  present  time  there  is  no  branch  of  accounting  that  does  not 
come  within  the  scope  of  street  railways.  It  is  necessary,  or  at  least 
desirable,  to  have  some  knowledge,  not  only  of  what  might  be  termed 
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commercial  bookkeeping,  but  also  of  manufacturing,  banking  and 
insurance,  as  they  all  enter  in  a  greater  or  lesser  degree  in  railway 
accounts. 

In  the  earlier  days  of  the  horse  railways  the  stockholder's  only 
interest  seemed  to  be  the  answer  to  the  question,  "  Is  or  is  not  the 
usual  dividend  to  be  paid?"  and  the  management  did  not  seem  to 
care  to  know  much  more. 

This  is  not  true  in  all  instances,  but  was  in  a  majority  of  cases.  I 
regret  to  say  that  even  at  this  time  there  are  some  companies  of  con- 
siderable magnitude  which  keep  what  books  they  have  in  such  a  slack 
way  that  it  would  be  impossible  for  any  one  to  tell  what  their  condi- 
tion is  by  an  examination  of  what  they  call  their  accounts. 

As  an  instance,  I  have  been  told  within  three  weeks  of  a  company 
of  considerable  size  in  one  of  our  largest  cities  which  has  paid  on 
bills,  rendered  in  different  forms,  three  times  for  the  equipment,  and 
yet  does  not  know  it.  It  is  easy  to  judge  what  might  be  done  with 
that  road  under  proper  management  of  the  accounting  department. 

The  property  accounts  of  the  horse  railways  were  generally  few  in 
number,  and  in  most  instances  were  only  divided  into  Real  Instate, 
Construction,  and  Equipment.  At  the  present  time  the  directors  or 
officers  of  most  roads  who  represent  millions  of  invested  capital  in 
property  of  this  kind  where  before  it  was  only  tens  or  hundreds  of 
thousands,  wish  to  know:  What  car  houses,  equipment  of  same, 
power  stations,  steam  and  electrical  equipment  of  same,  track,  poles, 
overhead  trolley  lines,  overhead  feeder  lines,  feeder  conduits,  feeder 
cables  for  same,  cars,  trucks,  motors,  snow  plows  and  other  vehicles, 
machinery,  tools,  etc.,  cost,  and  in  some  instances  want  even  greater 
detail  than  the  above,  or,  in  other  words,  what  the  different  kinds  or 
methods  of  construction  cost  in  certain  streets  or  districts,  and  what 
the  different  makes  of  equipment  cost.  To  one  who  has  not  had  the 
experience  it  may  seem  very  much  a  task  to  keep  all  this  informa- 
tion, but  it  is  often  very  surprising  to  find  how  much  can  be  accom- 
plished with  system  when  it  is  thoroughly  understood.  It  is,  of 
course,  necessary  to  have  more  or  less  help  from  the  men  who  are 
actively  engaged  upon  the  work.  As  a  general  rule  they  do  not 
appreciate  the  importance  of  the  accounting  department,  but  will,  in 
most  instances,  do  all  in  their  power  when  a  system  is  laid  out  for 
them  to  follow,  if  it  is  not  too  complicated,  and  as  these  men  are  not 
hired  for  their  ability  to  consider  these  matters  any  more  than  we  are 
to  build  or  equip  the  road,  care  should  be  used  to  make  them  as  little 
trouble  as  possible. 

While  the  accountant  may  not  be  employed  for  his  knowledge 
about  the  practical  mechanical  construction,  or  operation  of  the  rail- 
way, he  will  find  that  in  many  ways  it  is  very  desirable  to  obtain  as 
much  information  on  these  subjects  as  possible.  If  he  is  able  to  dis- 
cuss understandingly  with  the  managers  and  hejds  of  departments 
about  the  construction,  ecjuipment  and  operation,  it  will  be  found  very 
much  easier  to  keep  records  and  accounts  that  will  be  valuable  to  all 
the  parties  interested  in  the  management  of  the  company. 

At  times  it  often  appears  as  though  the  amount  of  detail  which 
some  companies  have  is  more  than  would  ever  be  required,  but  no 
one  can  tell  when  they  may  be  asked  to  give  some  particular  item  of 
information  and  when  the  time  does  come  the  person  requesting  it  is 
almost  sure  to  he  in  a  hurry  and  is  usually  very  much  surprised  it  it 
cannot  be  finished  at  once. 

The  managing  director  of  a  consolidated  road  in  one  of  the  large 
cities  was  in  our  office  one  afternoon  when  the  president  sent  word 
that  he  wanted  to  know  the  number  of  feet  and  kind  of  track  built  on 
each  street  since  the  road  was  consolidated,  and  when  word  was  sent 
back  that  the  statement  would  be  ready  the  following  morning,  he 
seemed  very  much  surprised.  He  wanted  to  know  if  similar  ques- 
tions could  be  answered  as  promptly,  and  when  told  that  they  proba- 
bly could,  made  the  remark,  "  It  must  be  a  happy  board  of  managers 
that  can  ask  such  questions  and  receive  answers  so  promptly."  It 
was  only  about  a  year  afterward  that  the  company  which  this  gentle- 
man represented  was  forced  to  go  into  the  hands  of  a  receiver.  Pos- 
sibly if  its  accounts  had  been  kept  in  a  different  manner,  its  condi- 
tion might  havi-  been  brought  so  forcibly  before  it  at  some  earlier 
date  that  this  couUI  have  been  avoided.  If  not  there  might  have 
been  some  records  that  would  have  been  of  much  value  to  the  parties 
who  reorganized  the  company. 

In  this  connection  it  seetns  to  me  to  be  a  very  important  part  of  the 
accountant's  fluty  to  make  all  the  entries  on  the  books  so  very  plain 
and  explicit  that  if  referred  to  years  afterward  or  by  another  person 
there  can  be  no  question  about  the  meaning. 

In  the  days  of  horse  railways  there  were  some  companies,  generally 


owned  by  one  or  two  men,  who  cared  to  keep  few  or  no  accounts. 
They  knew  how  nmch  money  it  cost  to  start  their  business  and  after 
that  the  only  thing  they  thought  of  was  how  much  they  could  get  out 
of  it.  In  one  large  city  in  the  west  that  I  know  of,  there  was  a  road 
of  this  kind,  where,  so  I  have  been  informed,  the  man  who  practically 
owned  it  would  walk  into  the  office  while  the  conductors'  returns  were 
being  counted  and  help  himself  to  whatever  cash  he  desired. 
Whether  he  wanted  it  for  the  business  of  the  company  or  for  pri- 
vate use  was  never  known.  It  is  unnecessary  to  state  that  the  books 
in  this  office  were  never  balanced,  and  yet  the  owner  grew  rich  and 
sold  the  road  for  about  two  million  dollars.  The  condition  of  the 
equipment  can  readily  be  imagined  when  the  riding  public  used  to 
claim  that  the  cars  were  devoted  to  them  during  the  day  and  used  to 
stable  the  mules  in  at  night.  The  best  managed  roads  kept  compara- 
tively few  accounts,  those  in  charge  being  generally  satisfied  if  they 
knew  what  it  cost  to  repair  track,  to  repair  cars,  to  repair  buildings, 
to  feed  horses,  to  repair  harness  and  general  equipment,  and  to  pay 
for  operating  labor.  You  might  almost  say  this  is  as  much  as  they 
know  now,  but  the  detail  in  any  large,  well  managed  company  is 
kept  in  such  a  manner  that  these  accounts  are  so  sub-divided  that 
very  much  more  is  available  and  constantly  required. 

John  Locke,  the  eminent  Knglish  philosopher  once  wrote.  "  The 
skill  of  keeping  accounts  is  a  business  of  reason  more  than  of  arith- 
metic." 1  think  when  a  system  is  to  be  started  that  "  reason  "  should 
enter  very  largely  into  it. 

First.     What  is  it  we  want  to  know? 

Second.  What  is  the  shortest  and  best  way  of  obtaining  this 
information? 

When  the  electric  roads  started,  the  first  question  was  a  very  hard 
one  to  answer,  and  I  think  most  companies  found  before  long  that 
they  had  more  or  less  complete  records  of  what  they  did  not  care  par- 
ticularly to  know,  and  not  enough  of  what  they  should  have  liked  to 
have  found  out. 

When  anything  new  is  introduced  the  projectors  always  claim  a 
great  deal  and  the  electric  companies  which  wished  to  introduce  this 
system  on  the  street  railways  were  certainly  no  exception  to  this  rule. 
The  important  thing  to  find  out  was  whether  or  not  all  their  claims 
could  he  substantiated,  and  this  was  where  the  accountant's  duties 
began.  As  the  company  with  which  I  am  connected  was  the  first  to 
take  hold  of  this  new  system  of  propulsion  on  a  large  scale,  our 
experience  may  be  as  interesting  as  any. 

The  first  line  was  built  and  the  cars  equipped  by  the  electric  com- 
pany and  it  guaranteed  to  keep  the  equipment  in  order  for  a  specified 
sum  per  car-mile. 

Very  shortly  after,  it  wanted  to  pass  this  business  over  to  the  com- 
pany, and  it  was  agreed  to  take  it.  Naturally  the  managers  and  dir- 
ectors were  anxious  to  see  if  they  could  do  this  work  as  cheaply  as 
was  claimed,  that  they  might  have  some  basis  on  which  to  work  when 
they  considered  the  advisability  of  adopting  this  method  on  other 
lines.  The  next  time  any  new  equipment  was  added  it  was  of  an 
improved  pattern  and  the  question  came  up,  How  much  cheaper  can 
this  be  maintained  than  has  been  the  former?  Improvements  came 
along  so  very  fast  in  the  early  days  that  this  was  considerable  (if  an 
undertaking,  but  the  information  obtained  proved  so  valuable  that 
it  is  practically  continued  to  the  present  time  with  constantly  improv- 
ing methods,  which  makes  the  same  information  available  with  very 
much  less  work. 

When  the  electric  road  was  in  its  infancy  it  was  frequently  almost 
an  impossibility  to  get  many  of  the  small  parts  necessary  to  maintain 
the  equipment,  as  most  of  the  manufacturing  companies  were  bend- 
ing all  their  energies  to  get  out  complete  new  equipments.  In  many 
instances  when  parts  were  obtained  the  price  seemed  to  be  out  of  all 
reason.  This  drove  some  of  the  larger  companies  to  the  necessity  of 
establishing  what  might  almost  be  termed  manufacturing  plants,  and 
this  of  course  added  new  features  to  street  railway  accounting. 

The  more  important  companies  as  a  general  rule  now  divide  their 
operating  expenses  into  a  large  number  of  accounts,  but  how  many 
they  might  have  at  this  time  if  horse  power  had  been  continued  is 
mere  conjecture. 

General  expenses  which  can  be,  and  in  most  instances  are,  separ- 
arated  into  such  accounts  as  salaries  of  officers  and  clerks,  general 
expenses  of  offices,  stationery  and  printing,  legal  expenses,  inspec- 
tor's services  and  expenses,  insurance,  rents,  etc., would  apply  e<|ually 
well  to  either. 

The  iiiHtcrial  and  labor  used  in  the  iiiaiiiteiiance  of  buildings  was 
generally   included    in    oni'    accinmt   in    the    old    days,   but    in   many 
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instances  is  now  subdivided  into  such  accounts  as  repairs  of  car- 
houses,  repairs  of  shops,  repairs  of  power  station  buildings,  repairs  of 
miscellaneous  buildings,  and  sometimes  a  separate  account  is  pro- 
vided for  such  items  as  maintenance  of  miscellaneous  fences,  sewers, 
etc. 

The  maintenance  of  track  is  now  one  of  the  most  important 
accounts  with  which  electric  railways  have  to  deal,  and  is  capable  of 
considerable  analysis  with  good  results.  The  total  cost  of  this  work 
on  the  West  End  Street  Railway  for  the  last  fiscal  year  was  over 
$938,000,  and  this  was  separated  into  such  accounts  as  superin 
tendence,  engineering  and  general  expenses;  labor,  repairing  track 
labor,  paving  track;  labor  of  teamsters;  labor  of  watchmen,  etc. 
timber  and  ties;  rails  and  fastenings;  frogs,  switches  and  guard  rails 
paving  blocks;  sand,  gravel  and  cement;  maintenance  of  track  depart 
ment  carts  and  vehicles;  maintenance  of  track  tools  and  eiiuipment; 
use  of  horses  and  miscellaneous  expenses. 

A  small  road  would  not  care  for  all  this  information,  but  when  the 
expenditures  amount  to  almost  a  million  dollars  in  any  one  depart- 
ment it  is  well  to  know  for  what  it  has  been  expended. 

Experts  when  called  upon  in  the  early  days  decided  that  the  wear 
and  tear  upon  the  tracks  by  electric  cars  was  about  45  per  cent 
greater  than  by  horse  cars,  but  the  accounts  show  that  this  was  under- 
estimated, as  the  cost  of  the  material  and  labor  that  goes  to  make  up 
a  mile  of  track  in  a  large  city  at  the  present  time  would  build  several 
miles  of  old  construction,  and  the  life  of  the  latter  would  be  much 
longer  if  operated  in  the  old  way. 

Maintenance  of  rolling  stock  was  in  most  instances  in  the  old  days 
one  account,  but  at  the  present  time  is  generally  so  separated  that 
those  operating  the  company  know  what  it  costs  to  maintain  the  car 
bodies,  the  car  trucks,  the  car  fenders,  the  snow  plows,  and  carriages, 
wagons  and  vehicles,  and  in  some  instances  these  are  so  divided  that 
the  cost  of  the  summer  or  open  car  equipment,  and  the  winter,  or 
closed  car  equipment,  is  kept  separate. 

The  prmcipal  difference  in  the  operating  expenses  of  the  old  com- 
panies and  the  new,  comes  in  the  subdivision  of  what  goes  to  make 
up  the  cost  of  motive  power.  In  the  days  of  animal  power,  there  was 
at  most,  provender  and  bedding,  shoeing,  veterinary,  harness  repairs, 
horse  renewals  and  stable  labor.  Today  there  is  labor  in  power  sta- 
tions, fuel,  oil,  water  and  miscellaneous  supplies  for  power  stations, 
maintenance  of  steam  equipment  of  power  stations,  maintenance  of 
electric  equipment  of  power  stations,  maintenance  of  underground 
conduits,  maintenance  of  underground  cables,  maintenance  of  over- 
head feeder  lines,  maintenance  of  poles,  maintenace  of  overhead 
trolley  lines,  maintenance  of  track  wiring  or  bonds,  maintenance  of 
motor  armatures  and  fields,  maintenance  of  motor  gearing,  miscel- 
laneous maintenance  of  motors,  maintenance  of  controllers  or  rheo- 
stats, and  maintenance  of  trolleys. 

The  cost  of  power  furnished  from  the  stations  is  also  capable  of 
considerable  analysis  and  quite  often  with  very  good  results.  Where 
there  is  more  than  one  station,  the  cost  per  mile,  or  per  car-hour,  or 
both,  or  total  cost  per  kilowatt-hour  is  information  which  it  is  often 
desirable  to  know.  Some  want  to  know  the  amount  of  water  that  is 
evaporated  per  pound  of  coal  consumed,  or  cost  of  coal  per  kilowatt- 
hour,  or  answers  to  some  similar  questions. 

This  not  only  gives  a  basis  for  comparison  between  the  different 
power  stations  on  the  company's  own  road,  but  if  another  corporation 
is  willing  to  give  its  cost  of  operation  there  is  an  opportunity  to  com- 
pare the  plants  and  the  results  often  give  some  valuable  knowledge 
as  to  what  kind  of  boilers,  engines  or  generators  it  is  for  the  advan- 
tage of  the  road  to  purchase  for  some  contemplated  addition  or  new 
station. 

Many  of  the  horse  railway  companies  kept  a  separate  account  of 
the  cost  per  day  or  per  meal  of  feeding  horses  in  the  different  stables 
in  order  to  compare  the  efficiency  of  the  men  in  charge.  The  condi- 
tion of  the  animals  was,  of  course,  a  very  good  check,  as  if  neglected 
in  any  way  it  would  at  once  be  apparent. 

If  the  maintenance  of  motor  accounts  are  kept  separately  by  car 
houses  and  the  total  cost  computed  per  car-mile  run,  it  gives  an 
extremely  good  comparison  of  what  the  different  foremen  in  the  car 
houses  are  capables  of  doing  with  the  mechanical  equipment  in  their 
care,  as  if  a  man  is  extravagant  it  is  immediately  detected  and  as 
they  know  that  their  expenditures  are  being  closely  followed  they  are 
extremely  careful  of  both  their  material  and  labor,  yet  realize  their 
work  cannot  be  neglected  as  a  delay  on  the  street  is  now  much  more 
serious  than  it  used  to  be. 

This  information  is  not  only  valuable  for  the  purpose  mentioned 


above,  but  also  as  a  basis  of  deciding  when  it  is  cheaper  to  buy  new 
equipment  than  to  continue  operating  the  old,  and  the  accounts  are 
the  only  way  that  this  knowledge  can  be  obtained. 

To  some  of  those  engaged  in  the  business  in  the  past,  the  present 
methods  seem  altogether  foolish,  as  I  found  one  day  when  a  gentle- 
man who  was  formerly  the  chief  accountant  of  the  largest  horse  rail- 
way in  this  country  called  upon  me,  after  devoting  about  twenty 
minutes  to  looking  over  the  methods  used  in  the  office,  he  informed 
me  that  it  was  all  very  pretty  but  that  it  was  all  nonsense. 

The  revenue  accounts  have  received  considerable  consideration 
lately  and  this,  to  my  mind,  is  a  very  important  department  of  the 
accounts. 

Not  only  is  it  important  from  the  standpoint  of  the  company,  but 
equally  so  from  that  of  the  conductor,  who  has  a  large  personal 
interest  in  knowing  that  he  is  to  be  protected  as  well  as  the  corpora- 
tion. No  one  is  infallible,  and  if  the  collector  of  fares  thinks  a 
mistake  had  been  made  in  the  office  he  should  be  encouraged  rather 
then  blamed  if  he  wishes  to  look  the  matter  up.  If  he  should  call 
and  the  error  is  found  to  be  a  mistake  of  the  clerical  force  it  gives 
him  a  very  bad  impression  and  in  the  long  run  probably  acts  to  the 
disadvantage  of  the  company,  as  his  experience  will  be  thoroughly 
talked  over  by  the  men  in  the  lobby  of  his  car  house  and  perhaps 
travel  over  the  entire  division. 

On  the  other  hand,  if  the  seeker  after  information  meets  with  a 
rebuff  he  is  very  sure  that  he  has  been  cheated  and  is  liable  to  try  to 
get  square  with  the  company.  The  force  in  the  office  working  in  this 
department  should,  therefore,  use  every  care  possible  to  avoid 
mistakes  and  be  sure  and  treat  the  conductor  with  proper  courtesy  if 
he  wishes  to  investigate  any  shortage  with  which  he  may  have  been 
charged. 

It  is  only  within  comparatively  recent  years  that  a  registering 
device  for  fares  has  been  in  use  on  street  railways.  When  this  was 
first  introduced  in  Boston,  many  conductors  resigned,  claiming  that  it 
was  implying  that  they  were  dishonest,  but  at  the  present  time  any 
honest  man  ought  to  feel  that  this  is  only  a  mechanical  device  to  help 
him  keep  his  accounts. 

The  total  miscellaneous  earnings  of  many  companies  are  divided 
among  the  different  lines,  but  on  some  where  the  routes  number  away 
up  in  the  hundreds  and  in  many  instance  run  over  tracks  used  by 
several  other  lines,  this  is  found  impracticable.  The  best  way  that  I 
know  of  to  keep  well  informed  about  what  the  different  lines  are 
doing  is  to  make  a  report  once  or  twice  a  month  of  the  passenger 
earnings  per-car  mile  on  each  route  operated.  If  this  is  done  any- 
one interested  can  see  at  a  glance  whether  the  number  of  trips  should 
be  increased  or  diminished  or  allowed  to  remain  as  they  are,  and  if 
the  patrons  claim  -that  they  are  not  having  the  facilities  that  their 
patronage  warrants,  this  record  will  at  once  prove  or  disprove  their 
claim.  If  it  is  figured  only  by  trips  it  hardly  give  a  fair  comparison 
on  a  large  road  where  the  lengths  of  the  rides  vary. 

Some  of  the  largest  companies  have  several  divisions,  any  one  of 
which  is  as  large  as  a  majority  of  the  roads  now  operated,  and  have  a 
separate  superintendent  in  charge  of  each.  Where  this  is  the  case  if 
the  transportation  expenses  are  divided  and  the  cost  figured  per  car- 
mile  run,  the  manager  has  an  opportunity  of  knowing  what  his  sub- 
ordinates are  doing.  Of  course  when  comparisons  of  this  kind  are 
made  it  is  necessary  to  take  into  consideration  the  territory  operated 
by  the  different  divisions,  as  one  might  be  largely  in  the  crowded  streets 
of  the  city,  while  the  large  part  of  the  mileage  of  another  might  be 
made  over  suburban  lines  where  the  speed  would  make  a  consider- 
able difference  both  in  the  earnings  and  expenses. 

In  many  places  the  opinion  prevails  that  an  electric  road  is  a  veri- 
table gold  mine  and  that  the  management  can  afford  to  do  almost  any- 
thing in  the  way  of  extension  of  lines,  and  improvement  of  facilities 
as  well  as  pay  large  sums  for  taxes  of  different  kinds,  and  perhaps 
maintain  the  streets  through  which  the  cars  are  operated.  One  of 
the  most  important  things  that  the  accounts  are  frequently  called 
upon  to  prove  is  that  the  company  is  doing  all  that  ought  to  be 
expected  of  it  considering  the  amount  invested,  the  operating  expen- 
ses, and  the  patronage  given  by  the  riding  public. 


Mr.  Avery  :  I  move  that  the  report  be  received  and 
placed  in  the  record  of  the  meeting,  and  the  thanks  of  the 
meeting  be  tendered  to  the  reader.     Carried. 

The  Chairman  :  The  next  on  our  program  is  a  paper  on 
"Useful    and     Useless    Classifications"    by  E.     D.     Hibbs, 
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auditor  of  the  Consolidated  Traction  Company,  Jersey  City. 
I  have  just  learned  that  the  gentlemen  is  not  present. 

Mr.  Hibbs  (entering  the  room):  Mr.  Hibbs  has  just 
arrived.  Gentlemen,  I  must  claim  vour  indulgence  in  this 
matter.  I  am  sorry  I  have  not  prepared  a  paper.  I  did  not 
until  yesterday  noon  expect  to  be  here.  I  have  been  busy 
with  our  annual  meeting  which  occurred  yesterday,  and  if 
you  will  accept  mv  excuse  this  time,  it  will  not  occur  again, 
I  assure  you. 

The  appointment  of  committees  was  then  taken  up,  the 
number  of  members,  on  motion  of  Mr.  Tighe,  being  placed 
at  five.     Committees  were  as  follows: 

Committee  on  Organization. 

FRED.  E.  SMITH,  Lynn,  Mass. 

C.  X.  DUFFY,  -St.  Louis,  Mo. 

H.  H.  WINDSOR,  Chicago,  III. 

J.  F.  CALDERWOOD,  St.   Paul,  Minn. 

WILLIAM  F.  HAM,  Brooklyn,  N  Y. 

Committee  on  Nominations. 

P.  V.  BURINGTON,  Columbus,  O. 

E.  D.  HIBBS,  Jersey  City,  N.  J. 
FRANK  R.  GREENE,  Chicago,  III. 

F.  T.   POMEROY,  Cleveland,  O. 
E.  R.  L.  TIGHE,  Brooklyn,  N.  Y. 

The  Chairman  :  We  will  now  listen  to  Mr.  Duffy's 
paper. 

Suggestions   for   a  Standard    System   of  Accounts,  Classification 

of  Operating  Expense  Accounts,  and  Form  of  Report 

that  Will  Admit  of  Comparison  and  Diffuse 

Information  between  Companies. 

C.  N.  DUFFY,  SECRETARY  .V  TREASURER  CITIZENS   STREET  RAILWAY, 
ST.  LOUIS. 

When  notified  that  I  was  expected  to  prepare  and  read  a  paper  at 
the  organization  of  the  Street  Railway  Accountants,  I  signified  my 
willingnesss  to  do  so  on  the  above  named  subject,  with  the  under- 
standing that  the  paper  would  be  in  the  form  of  suggestions,  with  a 
view  of  opening  the  way  to  a  thorough  discussion.  Fully  appreciat- 
ing the  magnitude  and  importance  of  the  subject  and  the  task  I  have 
assumed  in  offering  to  present  suggestions  I  ask  your  kind  indulg- 
ence in  the  consideration  of  them. 

Beyond  any  question  of  a  doubt,  I  think  it  will  be  admitted  by  all  the 
gentlemt-n  present,  as  well  as  the  operating  officials  at  home,  that  a 
"Standard  System  of  Accounts,  Classification  of  Operatmg  Expense 
Accounts,  and  Forms  of  Report  that  will  admit  of  comparison  and 
diffuse  information  between  companies,"  is  not  only  desirable,  but  a 
consummation  most  devoutly  to  be  wished  for.  The  operating  offi- 
cials meet  annually  to  talk  on  all  questions  pertaining  to  the  opera- 
tions of  their  roads,  read,  listen  to  and  discuss  papers,  exchange 
opinions  and  experiences,  but  have  no  means  of  knowing  if  they 
profit  by  the  information  received  and  imparted,  by  a  comparison  of 
results  as  would  be  possible  with  the  adoption  of  a  standard  system. 
To  demonstrate  the  truth  of  this  statement,  I  will  say  that  recently 
the  general  manager  of  one  company  in  sending  the  annual  report  of 
his  company  to  another  general  manager,  took  occasion  to  say  that 
there  was  very  little  statistical  information  of  interest  or  practical 
value  in  the  report;  that  he  would  be  glad  to  exchange  information  of 
this  character  with  his  correspondent,  and  hoped  to  see  some  form  of 
report  adopted  by  the  members  of  the  American  Street  Railway  Asso- 
ciation, that  woulfl  provide  for  an  exchange  of  such  information. 

It  would  be  entirely  practical  to  adopt  a  standard  system,  notwith- 
standing the  objections  we  may  all  have  to  making  changes.  This 
need  not  prove  a  stumbling  block,  as  a  standard  system  could  be 
conformed  to  without  changmg  the  methods  and  system  now  in  use 
on  any  one  road,  provided,  however,  that  the  accounting  officer  would 
arrange  his  figures  to  conform  with  such  standard  as  may  be  agreed 
upr)n,  supplementing  his  present  system  with  what  would  be  found 
necessary  to  lake  care  of  such  changed  conditions  as  he  may  have  to 
meet.  For  example,  if  any  particular  road  objects  to  abandoning  or 
Changing  its  present  system  because  the  officers,  directors  and  stock- 


holders are  familiar  with  it  and  can  more  readily  comprehend  and 
understand  the  figures,  because  they  would  not  be  willing  to  throw 
away  the  ruled  account  books,  form  of  report,  etc.,  now  in  use,  or 
because  they  are  obliged  to  keep  their  books  and  accounts  as  pre- 
scribed by  a  state  board  of  railroad  commissioners,  as  I  understand  is 
the  case  in  some  states;  or  for  any  other  reason,  it  would  be  perfectly 
feasible  and  practical  for  the  accounting  officer  to  follow  the  classifi- 
cation of  operating  expense  accounts  as  adopted,  arrange  his  figures 
to  conform  with  the  same  on  blanks  prepared  for  that  purpose,  leave 
his  present  methods  and  system  unchanged  and  conform  wiih  a 
standard  system,  as  well.  Unques- 
tionably it  would  be  far  better  for  all 
to  follow  completely  from  beginning 
to  end  any  standard  system  that 
would  be  adopted,  but  it  must  be 
remembered  that  it  may  not  be  pos- 
sible on  some  roads  to  do  this. 

With  regard  to  the  question  of 
methods  and  systems  now  in  use. 
One  of  the  first  things  that  suggests 
itself  is  the  method  of  charging  in 
operating  expense  accounts,  pur- 
chases of  material  and  supplies.  On 
some  roads  it  is  the  custom  to  charge 
such  purchases  when  the  goods  are 
received,  on  others  when  the  bills  are 

paid,  on  others  when  the  goods  are  used.  Undoubtedly  the  last  named 
is  the  only  method  that  is  absolutely  correct,  but  it  is  not  possible  to  use 
this  method  unless  the  road  has  a  storekeeping  system,  which,  of  course, 
is  the  proper  and  best  system.  Small  roads  cannot  afford  the  expense 
of  a  storekeeping  system,  as  it  is  useless  to  have  a  storeroom  wnhout  a 
complete  system  of  bookkeeping  and  checking.  The  argument  that 
unless  goods  are  charged  only  when  used,  that  the  exact  cost  of  oper- 
ating for  any  one  month  cannot  be  determined  is  true,  but  is  not  of 
such  great  importance.  The  result  of  the  year  is  what  we  all  look  to, 
and  not  of  any  one  month.  Besides,  in  order  to  get  at  even  an 
approximation  of  the  exact  cost  of  operation  for  one  month,  it  is 
necessary  to  estimate  and  prorate  the  month's  proportion  of  the  yearly 
expense  of  water  license,  taxes,  insurance,  interest  and  extra  weekly 
pay  rolls  on  roads  that  pay  their  employes  weekly.  Then,  too,  there 
is  the  damage  account.  With  the  liberality  so  characteristic  of  the 
juries  of  the  present  day  a  road  may  be  called  upon  to  pay  and 
charge  up  in  one  month  a  sum  equal  to  the  average  amount  of  any 
year.  This  is  a  condition  that  every  road  is  ever  confronted  with,  and 
one  that  cannot  be  controlled.  On  some  roads  the  month's  propor- 
tion of  the  estimated  amount  that  will  be  charged  up  to  damages  in 
the  year  is  prorated  and  carried  like  insurance,  taxes,  etc.  Take  the 
items  of  coal  for  heating  cars  and  salt  for  track.  On  the  majority  of 
roads  it  is  customary  to  buy  these  articles  in  large  quantities  in  the 
fall  of  the  year,  pay  the  bills  then,  charge  them  on  the  office  books 
to  the  accounts  they  properly  belong  to,  and  not  put  them  on  the 
storeroom  books.  On  some  roads,  where  purchases  of  material  and 
supplies  are  charged  when  the  bills  are  paid,  the  bills  being  paid  reg- 
ularly each  month,  purchases  are  made  to  conform  with  what  a 
month's  requirements  are.  I  know  of  one  system  with  a  total  expense 
account  of  5765,000  in  the  year  1896,  where  the  purchases  of  material 
and  supplies  of  every  kind  charged  in  operating  expenses  were  only 
12  per  cent  of  the  total  expenses;  of  that  amount  40  per  cent  was  for 
power  house  coal.  Whatever  may  be  the  practice  in  vogue  on  any 
road  as  to  the  charging  of  supply  bills,  it  will  not  affect  the  adoption 
and  use  of  a  standard  system,  but  uniformity  of  methods  is  desira- 
ble, if  not  absolutely  necessary,  to  accomplish  the  results  to  be 
attained. 

The  one  object  that  should  be  uppermost  in  the  mind  of  the 
accounting  officer  of  a  street  railway,  is  to  keep  his  operating  expense 
accounts  in  such  a  way  that  the  management  of  the  road  will  profit 
by  the  information.  In  order  to  have  a  classification  of  operating 
expense  accounts  that  will  admit  of  this,  there  is  great  danger  of 
having  too  much  subdivision  and  itemization.  This  necessitates  not 
only  a  mass  of  figures,  but  a  corresponding  amount  of  detail  work 
that  sometimes  proves  unwieldy.  Another  source  of  trouble  is  the 
difficulty  of  putting  into  practical  operation  any  system  or  standard 
that  may  be  adopted.  I  refer  to  the  dependent  position  occupied  by 
the  accountant  with  reference  to  the  necessary  information  and  dis- 
crimination that  must  be  relied  upon  from  subordinates  and  heads  of 
departments  as  to  the  basis  of  charges.    This  is  especially  true  of 
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pay  roll  charges.  Printed  classification  books  and  special  ruled  and 
printed  time  books  dti  not  remove  the  difficulty.  It  is  one  thing  to 
have  a  theoretically  perfect  system,  another  to  have  it  properly  car- 
ried out.  Whilst  this  is  true,  it  is  highly  essential  for  the  accountant 
to  have  a  system  that  will  show  in  a  comprehensive  and  practical  way 
just  how  the  money  of  the  company  is  being  spent,  comparatively 
with  the  preceding  year,  with  such  details  of  statistics  that  he  can 
answer  any  question  put  to  him. 

Above  all  the  accountant  should  be  something  more  than  a  mere 
book-keeping  machine.  He  should  be  throughly  posted  on  the 
affairs  of  the  company  and  have  a  general  knowledge  of  the  operation 
of  the  road  in  all  departments.  Without  these  qualifications  his  sphere 
of  usefulness  and  the  value  of  his  services  will  necessarily  be  limited. 

One  of  the  problems  that  is  perplexing  and  troublesome  to  solve  in 
actual  practice,  is  the  separation  of  maintenance  charges  from  opera- 
tion or  transportation  charges.  On  this  question  there  is  a  difference 
of  opinion  as  to  what  properly  constitutes  a  charge  to  either  one, 
separately.  Some  hold  that  certain  expenses  of  the  electrical  plant, 
the  car,  motors  and  electrical  car  equipments,  track  and  roadway  are 
operation  or  transportation  charges  and  not  maintenance  charges. 

Others  contend  that  such  expenses  are  maintenance  charges,  for 
example,  carbon  brushes  for  the  dynamos,  repairs  and  renewals  of 
fare  registers,  trolley  cord,  motor  brushes,  etc.,  are  classed  operation 
or  transportation  expenses  by  some,  because  these  expenses  are 
incurred  or  rendered  necessary  by  the  operation  of  the  cars.  Others 
argue  that  every  expense  of  this  kind  is  a  maintenance  expense,  because 
it  was  incurred  and  rendered  necessary  m  order  to  maintain  the  dyna- 
mos, fare  registers,  cars,  motors,  etc.,  in  perfect  condition,  or  in  the 
same  condition  as  prevailed  when  the  operation  of  the  road  com- 
menced, notwithstanding  that  the  wear  and  tear  was  incidental  to, 
and  the  result  of  operation  of  the  cars.  With  regard  to  track  and 
roadway  the  same  difference  of  opinion  and  practice  exists.  The 
expense  of  cleaning  and  sanding  the  track  and  removing  snow  and 
ice  is  considered  by  some  a  maintenance  expense,  by  others  an 
operation  or  transportation  expense.  It  appears  to  me  that  the 
expenses  of  the  electrical  plant,  the  cars,  motors  and  electrical  car 
equipments  previously  referred  to  are  properly  maintenance  charges; 
the  expense  of  cleaning  and  sanding  the  track,  removing  snow  and  ice, 
operation  or  transportation  charges.  This  question  of  distinction 
between  maintenance  and  operation  or  transportation  charges  is  one 
that  could  be  discussed  to  such  length  that  our  patience  would  be 
exhausted  and  our  minds  brought  to  a  state  of  hopeless  confusion. 
This  distinction  and  the  application  of  it  applies  not  only  to  those 
items  previously  spoken  of,  but  to  many  others.  For  example,  shop 
machinery,  tools  and  appliances,  water,  sand,  and  salt  cars,  snow 
plows,  sweepers  and  scrapers,  wagons  and  vehicles.  It  is  the  univer- 
sal practice  I  believe,  to  charge  to  "  Maintenance  of  Buildings,"  all 
expenses  incurred  in  connection  with  the  repairing  of  buildings.  Some 
accountants  keep  a  separation  of  power-houses,  repair  shops,  car 
houses,  stables,  offices,  etc.,  others  do  not.  If  it  is  thought  proper  to 
transfer  the  cost  of  maintaining  any  particular  building  or  buildings 
to  the  account  chargeable  for  its  use  in  order  to  ascertain  the  total 
expense  of  that  account,  as  for  instance,  power-houses  to  cost  of  pro- 
ducing power,  car  houses  to  the  cost  of  operating  the  cars,  etc.,  the 
separation  should  be  made.  Again  we  are  confronted  with  the  prob- 
lem of  making  the  proper  distinction,  as  there  will  of  necessity  be 
charges  to  both  maintenance  and  operation  or  transportation,  in 
"  Maintenance  of  Buildings"  account.  In  the  operaton  of  the  road, 
this  question  of  distinction  between  charges  is  not  one  of  great 
moment,  although  it  is  desireable  that  the  lines  should  be  closely 
drawn,  that  the  separation  will  be  clearly  defined  and  as  distinctly 
made  as  possible.  Regardless  of  the  separation  of  maintenance 
from  operation  or  transportation,  the  practical  general  manager 
would  probably  be  more  interested  in  knowing,  and  the  accountant 
should  be  able  to  tell  him,  the  cost  of  power  per  kilowatt-hour,  per 
mile,  per  passenger;  the  cost  of  repairs  and  renewals  of  the  steam 
and  electrical  plant,  with  such  itemization  as  would  be  considered 
important;  the  cost  of  fuel,  water,  lubrication,  supplies  and  tools;  the 
cost  of  lighting  the  power-house  building  and  such  other  information 
concerning  the  operation  of  the  power  plant,  as  he  may  desire,  the  cost 
of  each  car,  and  car  equipment  per  car-mile  and  per  passenger 
separately,  making  a  separation  of  car  bodies,  trucks,  fixtures,  and 
trimmings;  the  cost  of  wheels,  brake  shoes,  painting,  glass,  seats, 
curtains,  registers,  etc.;  the  cost  of  oiling,  lighting,  cleaning  and 
heating  a  car;  the  cost  of  lubricating  the  motors,  the  cost  in  detail 
of  the  different  parts  of  the  motors  and  car  equipments;  the  cost  of 


the  track  per  single  mile,  the  track  and  the  roadway,  the  line,  the 
expense  of  watering,  sanding,  salting  and  cleaning  separately;  mak- 
ing a  separation  of  the  ties,  rails,  fastenings,  joints,  special  work, 
paving,  crushed  stone  and  ballast,  etc.,  with  such  other  details  and 
statistics  as  may  be  found  valuable  or  important. 

On  the  question  of  statistical  information  concerning  the  operating 
expenses  of  a  road  per  car,  per  car-mile,  per  passenger,  per  mile  of 
single  track  operated,  conditions  must  be  taken  into  consideration 
and  complete  data  pertaining  to  them  fully  and  explicitly  set  forth. 
It  is  important  to  know  the  kind  of  cars  in  use,  whether  single  or 
double  truck  and  how  many  of  each,  the  number  of  open  and  the 
number  of  closed  cars,  the  size  of  the  car  bodies,  whether  or  not  trail 
cars  are  operated,  the  type  and  capacity  of  motors,  the  number  of 
car-miles  made  over  each  mile  of  single  track  operated,  showing  the 
motor  and  trailer  miles  separately,  the  passengers  carried  per  car- 
mile,  giving  the  adults  and  children,  fare  and  transfer  passengers, 
separately.  The  car-mile  unit  appears  to  be  the  only  basis  to  figure 
on,  but  for  the  purpose  of  comparing  results,  it  is  sometimes  mislead- 
ing and  unsatisfactory  by  reason  of  the  conditions  previously 
referred  to. 

Sometime  ago  a  road  operating  double  truck  closed  motor  cars  and 
single  truck  closed  motor  cars  with  closed  and  open  trail  cars,  for  its 
own  information  and  education,  gathered  data  and  statistics  to  deter- 
mine which  was  the  best  kind  of  car  to  operate,  from  every  stand- 
point. In  making  up  the  figures  it  was  found  that  the  only  way  in 
which  a  comparison  could  be  made  with  any  degree  of  correctness 
or  satisfaction,  was  to  figure  on  the  seating  capacity  available  with 
each  style  of  car  operated.  It  must  not  be  inferred  from  this  that 
the  basis  of  figuring  operating  expenses  should  be  per  passenger 
carried  per  car-mile,  and  not  per  car-mile  run,  as  roads  enjoying  a 
heavy  traffic  would  have  a  great  advantage  over  those  having  a  light 
traffic  and  there  could  be  such  a  thing  as  running  car-miles  without 
carrying  passengers. 

With  reference  to  construction  and  equipment  accounts,  too  much 
care  cannot  be  exercised  in  making  charges.  Frequently  the  manage- 
ment of  roads  charges  to  construction  and  equipment,  expenses  that 
properly  belong  in  operation.  This  is  all  wrong  and  should  not  be  done 
under  any  circumstances.  This  practice  is  apt  to  prevail  on  roads 
that  do  not  make  a  favorable  showing.  Any  expenditure  that  is  not 
not  absolutely  and  actually  an  increase,  betterment  or  addition  to  the 
property  of  the  company  should  be  classed  and  charged  as  an  oper- 
ating expense.  It  is  desirable  to  keep  such  subdivisions  and  itemiza- 
tion of  construction  and  equipment  accounts  as  will  enable  the 
accountant  to  have  full  and  complete  data,  showing  the  cost  in  detail 
of  each  account,  and  of  the  items  that  compose  each  account.  An 
indexed  "Cost  Book"  will  be  found  a  convenient  reference,  having 
the  cost  of  the  principal  items  indexed  under  the  proper  headings. 
It  is  important  that  the  accountant  should  be  in  a  position  to  give  any 
information  that  may  be  called  for,  concerning  construction  and 
equipment  accounts,  as  he  should  be  able  to  answer  any  question 
that  may  be  asked  him  concerning  operating  expense  accounts. 
Whilst  on  the  subject  of  construction  and  equipment,  it  will  not  be 
out  of  place  even  at  the  risk  of  appearing  to  overstep  the  boundaries 
and  duties  of  his  position,  or  of  assuming  the  responsibilities  that 
properly  belong  to  those  higher  in  authority  than  himself,  for  the 
accounting  officer  lo  draw  attention  to  the  necessity  of  charging  off 
annually  a  certain  amount  for  depreciation,  wear  and  tear,  etc.,  of 
the  property  of  his  company,  and  of  the  creation  of  a  sinking  fund  or 
surplus  account,  that  will  really  be  what  it  means,  having  the  amounts 
credited  to  it  invested  in  some  safe  interest  earning  investment,  so 
that  when  the  time  comes,  as  it  surely  will  come,  sooner  perhaps 
than  is  anticipated,  when  it  will  be  necessary  to  renew  the  power 
plant,  cars  and  motors,  track,  buildings,  etc.,  that  the  money  will  be 
on  hand  available  for  that  purpose.  Then  the  company  will  not  be 
obliged  to  increase  its  bonded  indebtedness  even  if  it  is  fortunate 
enough  to  be  able  to  dispose  of  the  bonds,  open  up  a  "bills  payable 
account,"  in  either  event  adding  to  its  annual  interest  charge,  or  be 
forced  to  suspend  dividends  for  a  long  period  of  time,  in  order  to 
raise  money  to  make  the  necessary  improvements. 

The  argument  that  the  maintenance  of  the  property  prevents  any 
depreciation  of  wear  and  tear,  and  therefore  there  is  no  necessity  of 
charging  off  an  amount  annually  to  such  an  account  will  not  hold 
good  in  actual  practice,  as  has  been  very  forcibly  demonstrated  in  the 
last  ten  years,  in  the  change  from  animal  to  cable,  and  electric 
power,  and  still  more  so  on  those  roads  that  first  changed  their  power 
trom  animal  to  cable  and  then  to  electricity. 
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Before  preparing  this  paper  it  was  my  intentmn  to  correspond  with 
the  accounting  officers  of  every  street  railway  company  of  the  world. 
receive  the  benefit  of  their  experience,  learn  their  methods  and 
system,  find  out  their  troubles,  secure  a  set  of  the  blanks  and  forms 
in  use  on  their  roads,  and  then  present  to  you  in  a  condensed  form 
the  result  of  the  correspondence  with  such  comments  and  sugges- 
tions as  1  would  be  able  to  make.  Upon  reflection  I  realized  that  30 
days  would  not  be  sufficient  time  to  carry  out  my  plan,  so  I  was 
obliged  to  abandon  the  idea  and  had  no  alternative  but  to  offer  such 
suggestions  as  came  from  my  own  experience.  In  compliance  with 
the  request  in  Mr.  Wmdsor's  circular  letter,  I  have  brought  with  me  a 
set  of  blanks  and  forms  in  use  on  the  roads  I  am  connected  with, 
our  classification  of  operating  expense  accounts,  list  of  construction 
and  equipment  accounts,  form  of  annual  report,  etc.,  representing 
the  methods  and  system  in  use  on  our  roads  which  1  will  be  pleased 
to  submit  and  explain  to  any  one  who  may  desire  to  go  into  the 
matter.  Our  system  differs  in  many  respects  from  those  in  use  on 
the  majority  of  roads;  whilst  1  believe  it  possesses  some  advantages. 
I  am  fully  aware  of  its  disadvantages.  In  common  with  other  of  my 
fellow  accountants  and  co-workers  in  the  street  railway  office,  I  have 
troubles  of  my  own  which  I  am  confident  will  be  dispelled  by  the  aid 
and  co-operation  of  the  Street  Railway  Accountants'  Association  and 
the  adoption  of  a  standard  system. 


On  motion  of  Mr.  Rcavis  a  vote  of  thanks  was  ujivcn 
Mr.  Duffv,  and  the  paper  ordered  on  the  records. 

Mr.  Hibhs  :  I  rise  to  ask  if  there  has  been  any  prepara- 
tion made  for  the  exhibition  of  the  different  forms  which 
have  licen  brought  here  so  that  they  can  be  examined. 

The  Chairman  :  I  do  not  think  anythinf(  definite  has  been 
done  in  that  direction.  There  is  quite  a  collection  of  the 
forms  here. 

Mr.  Ilibbs:  It  is  an  important  item,  and  should  be  cared 
for  properly. 

The  Chairman  :  W  ill  yon  have  a  lommittee  appointed  to 
take  this  matter  in  charge  and  arrange  the  exhibit.' 

Mr.  Smith,  Toronto :  I  desire  to  see  the  suggestion  of 
Mr.  IIil)l)s  carried  out.  A  committee  should  he  appointed 
to  put  the  forms  in  such  shape  that  we  will  have  an  oppor- 
tiuiitv  to  see  ihem  in  some  place  where  we  shall  be  quiet 
and  iMidisturhed.  A  good  many  of  the  gentlemen  have 
brought  forms  and  we  ought  to  have  an  opportunity  to 
examine  them  all. 

The  Chairman:  1  will  apiioinl  K.  1).  Ilibbs,  Walter  M. 
IJarnaby  and  William  R.  Avery  a  committee  to  take  charge 
of  the  blanks  and  arrange  them  for  the  inspection  of  the 
gentlemen  in  attendance. 

Mr.  Davies  :  I  regard  the  sidiject  of  the  last  pajjcr  read 
as  the  most  im|)ortaiit  that  can  come  before  this  meeting.  1 
do  not  desire  to  cut  off  any  discussion  that  the  gentlemen 
here  may  desire  to  engage  ill.  It  might  be  discussed  at  every 
session  of  this  convention  and  no  definite  result  be  attainctl. 
I  want  to  make  a  motion  that  a  committee  of  live — perhaps 
three  would  be  better — be  appointed  at  this  meeting  to  take 
this  sidjjcct  into  consideration  and  report  at  a  later  meeting, 
perhaps  in  October,  a  recommendation  as  to  a  stan<lard 
system  of  a  street  railway  accounts.  The  subject  is  so 
important  and  diverse  that  no  committee  which  could  be 
appointed  by  this  convention  could  devise  a  system  whii  li 
would  be  satisfactory  to  all  or  a  majority  to  be  presented  at 
this  meeting.  Such  a  committee  could  correspond  with  the 
street  railway  fraternity,  obtain  blanks,  study  them,  and  pos- 
sibly, I  think  probably,  make  some  reeominendalions  towards 
a  standard  system  which  woulil  be  ado])led  at  a  later  meeting. 
Mr.  Avery  :  While  appreciating  the  necessity  for  such  a 
motion,  it  strikes  me,  and  perhaps  will  strike  a  good  many 
Dihers  here,  that  we  are  not  a  body  of   men   like  those   who 


attend  the  meetings  of  the  American  Street  Railway  Asso- 
ciation, who  are  acquainted  with  each  other  and  who  know 
the  different  capabilities  of  the  members.  We  are  practi- 
cally unacquainted.  I  know  personally  but  one  or  two  of 
the  gentlemen  present,  and  I  suggest  that  the  appointment  of 
such  a  committee  would  be  better  made  near  the  close  of  this 
session,  when  we  get  acquainted  with  each  other,  and  per- 
haps learn  the  strength  of  some  few  men  over  that  of  the 
nianv.  1  would  suggest  the  postponement  of  the  considera- 
tion of  this  matter  until  tomorrow. 

Mr.  Davies:  The  suggestion  is  a  good  one,  Mr.  Chair- 
man, and  1  will  withdraw  the  motion  for  the  present.  I 
siqiposed  the  subject  was  being  dismissed,  and  I  did  not 
want  this  matter  to  be  overlooked. 

Mr.  Wight:  I  wish  to  inqtiire  if  any  gentleman  present 
is  connected  with  a  company  which  runs  an  electric  lighting 
plant  in  connection  with  its  street  railway. 

Mr.  Reavis  :  Our  company  in  Augusta,  Ga.,  operates  an 
electric  lighting  plant  in  conjunction  with  the  street  railway 
system. 

Mr.  Pomeroy  :  Mr.  Chairman,  some  time  tomorrow, 
after  the  business  of  the  con\enlion  is  completed,  we  desire 
to  tender  vou  a  rollev  ride.  There  are  lots  of  trollev  rides 
out  of  Cleveland ;  the  woods  are  full  of  them ;  they  run 
from  one  mile  to  35  miles.  I  would  like  to  ask  this  ques- 
tion :  Whether  you  desire  a  long  ride,  to  go  into  the 
suburbs,  or  simply  to  ride  around  the  city  ?  This  informa- 
tion might  help  us  to  decide  upon  some  route.  We  are  pre- 
pared to  have  you  ride  over  them  all,  but  Mr.  Windsor  sug- 
gested that  the  local  people  should  come  together  and  agree 
on  some  particular  route.  It  may  help  us  to  know  if  you 
want  a  suburban  ride,  for  instance,  to  Elyria,  Painesvillc, 
Akron  or  Berea,  or  simply  to  ride  around  the  city.  We 
would  be  gla<l  to  have  you  give  us  some  idea  of  what  you 
desire,  so  that  we  can  arrange  for  it. 

The  Chairman  :  Perhaps  it  would  be  well  to  have  the 
members  talk  the  matter  over  between  themselves,  and  then 
wc  can  find  out  what  is  desired,  and  you  can  get  the  infor- 
mation in  that  way  and  make  the  necessary  arrangements. 
It  must  not  be  forgotten  that  we  have  a  very  limited  time 
in  which  to  consider  a  large  amount  of  business,  and  wc 
must  sidiordinate  amusement  to  business.  We  shall,  of 
course,  be  delighted  to  avail  ourselves  of  any  ride  that  may 
be  tendered  to  lis  provided  it  will  not  infringe  too  deeply 
upon  the  time  al  oiu'  connuand. 

On  iiiolion  adjciiinied  imtil  2  o'clock. 

Tuesday  Afternoon's  Session. 

Chairman  Hall  called  the  meeting  tu  order  at  2:15. 

Tlie  Chairman  :  The  first  item  on  the  program  this  aft- 
ernoon is  the  pajjcr  on  "Earnings,  Handling  and  Account- 
ing," by  John  Ilourigan,  atiditor  Albany  Rail\va\  Com- 
pany. The  gentleman  is  unexpectedly  detained,  and  the 
secretary  will  read  a  letter  from  him. 

The  next  was  the  rea<ling  of   the  ])aper  : 

Transfers. 

HV    FKANK     R.   GI(KI;NE,   SECRETARY    THE   CUICAOO   CITY    RAILWAY 
COMPANY. 

Thi-  subject  of  transfers  is  always  an  important  one  to  street  rail- 
way men,  and  should  be  given  a  great  deal  of  thought  and  stu<lyon 
the  part  of  street  railway  accountants  as  well  as  the  general  man- 
agers. While  it  is  an  important  factor  in  the  earning  power  of  a 
road,   It   also   presents   problems   that   the   auditor    should    become 
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familiar  with,  for,  on  close  inspection,  many  loopholes  for  leakage 
may  appear  which,  if  not  closed  up,  may  prove  costly  to  a  company. 

While  I  will  not  attempt  in  these  lines  to  cover  the  subject  in  its 
entirety,  I  will  touch  briefly  upon  certain  points  of  bad  practice  that 
have  come  within  the  range  of  my  observation  and  experience. 
What  is  true  of  one  road  cannot  always  be  applied  to  others,  as  cir- 
cumstances alter  cases;  yet,  there  are  general  rules  applicable  to  all. 
I  will  state  in  a  general  way  how  transfers  are  handled  on  the  lines 
of  the  Chicago  City  Railway  Company,  and  will  refer  to  different 
changes  and  improvements  that  time  and  experience  have  taught  us 
to  make,  and  we  are  still  making  them,  and  shall  keep  on  changing. 

The  company  with  which  I  am  connected  has  its  own  printing 
office  located  in  the  general  building,  and  in  this  manner  we  reduce 
to  a  minimum  the  chance  of  dishonest  employes  of  the  printing 
shop  carrying  on  an  illegal  traffic  in  transfer  tickets,  which  is  more 
likely  to  occur  where  the  tickets  are  printed  at  a  public  printing 
office. 

We  print  about  100,000,000  tickets  each  year,  or  about  one  for  each 
passenger  carried,  some  passengers  requiring  two  tickets  on  a  single 
continuous  trip,  while  others  receive  none.  We,  of  course,  print 
a  considerable  number  more  than  we  expect  to  use,  and  these  are 
returned  to  the  general  office  and  destroyed.  As  the  month,  year  and 
day  are  printed  upon  the  face  of  the  transfer,  we  usually  print  them 
from  two  to  three  months  in  advance.  They  are  then  assorted  and 
put  in  packages  and  sent  out  to  the  several  depots  only  one  day 
before  they  are  used.  The  conductor  receives  a  package  of  new 
transfers  each  morning  as  he  goes  to  work.  All  transfers  unused  by 
the  conductor  are  turned  in  to  the  receiver  at  the  depot  when  his 
day's  work  is  done,  together  with  those  he  has  collected  as  fares. 

After  the  cancelled  ones  have  been  duly  examined  and  checked 
with  his  trip  sheet,  they  are  all  thrown  into  a  large  bag  and  sent  to 
the  general  office,  where  they  are  destroyed  by  being  dumped  into 
the  furnace.  The  Chicago  City  Railway  Company  operates  about  30 
different  lines,  and  originally  printed  about  50  different  forms  of  trans- 
fers, while  today  we  issue  only  12  different  forms.  While  formerly 
the  conductor  punched  out  the  hour  and  the  street  after  ascertaining 
from  the  passenger  to  which  line  he  desired  to  be  transferred,  today 
he  is  able  to  punch  his  tickets  before  starting  upon  the  trip,  giving  to 
all  transfer  passengers  at  the  time  fare  is  paid  a  like  ticket. 

This  is  an  important  improvement,  as  it  gives  the  conductor  more 
time  to  attend  to  the  collection  of  fares  and  other  duties.  Thus  you 
will  see  that  the  transfer  ticket  used  today  must  be  simple  in  form 
and  less  complicated  in  all  details,  yet  covering  all  essential  points 
claimed  for  the  one  formerly  used. 

It  is  important  that  it  should  contain  these  features,  not  only  for  the 
benefit  of  the  conductor  issuing  it,  but  when  the  conductor  takes  up  a 
ticket  in  payment  of  a  fare  he  shouid  be  able  to  read  it  at  a  glance 
and  thus  lose  no  unnecessary  time  in  working  his  train,  and  be  able  to 
collect  all  the  fares. 

In  the  good  old  days  of  horse  cars  the  conductor  had  plenty  of  time 
to  collect  fares  and  issue  transfers,  but  since  the  advent  of  rapid 
transit  the  condutor  must  necessarily  hurry  through  his  train  for  fear 
that  some  of  his  patrons  will  reach  their  destination  before  he  has  had 
time  to  present  his  bill.  Thus  you  see  a  perfect  transfer  ticket  must 
be  one  that  can  be  "  quickly  issued,"  and  "quickly  collected."  We 
of  course  use  the  different  colors  to  represent  different  lines,  which 
materially  assists  the  receiving  conductor  in  quickly  reading  the 
transfer  correctly.  As  passengers  on  some  of  our  lines  are  entitled 
to  receive  a  transfer  only  on  the  payment  of  a  cash  fare,  it  is  neces- 
sary to  issue  the  transfer  at  the  time  fare  is  paid.  On  other  lines 
where  we  issue  a  transfer  on  a  transfer  it  was  the  custom  formerly  to 
collect  the  fares  first  and  issue  the  transfer  later.  This,  I  think,  is 
bad  practice,  as  the  passenger  can  easily  impose  upon  the  conductor 
in  this  way,  and  we  have  adopted  a  rule  that  all  transfers  be  issued  at 
the  time  fare  is  paid. 

Next  month  we  will  make  still  further  changes  in  the  form  of  our 
tickets,  by  adopting  the  coupon  style,  which  will  permit  us  to  issue 
transfers  only  upon  payment  of  cash  fares  on  all  lines  at  time  fare  is 
paid.  The  time  limit,  one  hour,  has  remained  the  same  on  our  tic- 
kets, and  we  find  that  it  is  satisfactory  for  our  system,  but  a  shorter 
■limit  might  answer  for  a  smaller  road  where  the  conductor  has  more 
time  to  devote  to  this  part  of  the  work.  As  most  of  our  patrons 
require  one  change  of  cars  to  reach  their  destination,  the  loss  is  very 
small  in  consequence  of  the  passenger  giving  away  his  ticket.  As 
we  do  nut,  as  a  rule,  issue  transfer  except  upon  the  payment  of  a  cash 
fare,  you  can  readily  see  that  it  would  be  a  rare  case  where  two  peo- 
ple can  make  a  complete  journey  upon  a  single  fare.     Formerly  it 


was  the  custom  to  ring  up  transfers  the  same  as  cash  fares,  but  we 
soon  found  that  this  was  bad  practice,  as  the  conductor  could  easily 
obtain  unused  transfers  from  conductors  from  intersecting  lines, 
punch  them  accordingly  and  turn  them  in  as  part  of  his  collection  to 
balance  the  register  account.  Now  our  conductors  only  ring  up  cash 
fares  or  tickets  that  have  been  sold  for  cash.  This  I  think  is  a  very 
important  item  when  considering  the  subject  of  transfers,  and  should  be 
given  thorough  investigation  by  all  roads  that  are  in  the  habit  ot  regis- 
tering transfers.  It  is  the  custom  of  some  roads  that  are  in  the  habit 
of  registering  transfers,  to  have  a  separate  register  for  transfers,  and 
yet  I  doubt  very  much  if  this  is  any  improvement  over  the  old  plan, 
as  the  passenger  seldom  notices  anything  beyond  the  usual  tingle  of 
the  bell  and  does  not  look  to  see  whether  the  bell  is  located  over  the 
door  of  the  car,  or  up  the  conductor's  sleeve. 

We  have  found  also  that  it  is  excellent  practice  to  make  the  trans- 
fer read  "good  only  at  transfer  point,"  and  not  allow  the  passenger 
to  go  shopping  and  then  take  transfer  car  at  a  point  several  blocks 
perhaps  from  the  intersection  of  the  two  lines  used  by  him  in  his 
journey.  Thus  the  value  of  the  transfer  as  a  commercial  commodity 
is  reduced  and  the  traffic  in  them  becomes  less  when  confined  to  a 
given  point  in  a  given  time. 

I  doubt  the  advisability  of  using  any  form  of  ticket  that  does  not 
have  the  date  printed  or  stamped  upon  it,  and  yet  I  have  not  given 
this  phase  of  the  question  sufficient  thought  to  determine  if  other 
forms  are  not  advantageous  in  some  cases,  when  considering  the 
question  of  economy  as  against  fraudulent  uses  and  abuses  of  the 
transfer  ticket.  Our  custom  is  to  "  railroad"  them,  if  I  may  use  this 
phrase,  as  from  the  time  they  leave  the  strong  room  in  the  general 
office  till  they  have  become  useless  and  have  been  duly  consigned  to 
the  firey  furnace,  their  brief  existence  of  active  life  is  measured  by 
two  nights  and  a  day.  It  is  an  excellent  plan  to  indicate  "half-fare" 
transfers  by  punch  in  order  that  they  may  not  be  used  in  the  latter 
half  of  the  trip  by  an  adult,  as  we  have  found  cases  in  our  system 
where  persons  living  near  a  transfer  point  would  send  two  of  their 
children  a  few  moments  before  making  a  journey  who,  paying  a 
nickel,  would  each  receive  a  transfer,  which  would  be  used  by  older 
members  of  the  family  in  the  second  and  longer  half  of  the  journey. 
However,  these  are  rare  cases,  and  would  not  apply  to  roads  having 
a  single  fare  for  all  ages.  It  is  well,  as  is  the  custom  with  most  roads 
to  identify  each  transfer  issued  by  the  several  conductors  in  order  to 
trace  irregularities  by  special  punch  or  stamping  the  number  of  the 
conductor  upon  the  face  of  the  ticket  before  issuing. 

The  transfer  ticket  is  an  important  tool  in  the  hands  of  the  general 
manager  in  educating  the  people  to  ride,  which  to  a  certain  extent,  is 
a  habit  on  the  part  of  the  patron,  and  it  is  the  auditor's  duty  to  see 
that  he  does  not  overstep  the  boundary  of  liberality,  and  he  should 
assist  the  general  manager  in  throwing  safeguards  around  the  system 
in  order  to  prevent  frauds,  etc.,  and  to  do  this  he  should  become  as 
familiar  with  the  subject  in  all  its  details  as  the  general  manager.  It 
is  for  this  reason  that  I  have  touched  upon  points  that  would  seem  to 
be  foreign  to  the  duty  of  an  accountant;  in  fact,  the  auditor  should 
be  thoroughly  informed  upon  all  matters  connected  with  the  street 
railway  business  in  order  to  satisfactorily  discharge  the  duties 
imposed  upon  him. 

As  stated  before,  it  is  impossible  to  lay  down  any  set  of  rules  that 
would  be  applicable  to  all  roads,  and  all  I  can  say  is  that  the  account- 
ant should  become  perfectly  familiar  with  the  conditions  that  exist  on 
his  road,  and  it  is  his  duty  to  see  that  no  loop  holes  are  left  open  in 
the  system  adopted,  for  frauds,  etc.  With  the  general  manager  on 
one  side  pulling  in  the  direction  of  liberality  to  patrons  and  trying  to 
please  a  never  satisfied  public,  as  a  positive  pole,  and  the  auditor  on 
the  other  side  pulling  in  the  direction  of  conservatism  and  a  properly 
guarded  system,  being  the  negative  pole,  there  should  be  generated  a 
system  perfect  in  details  which  will  result  in  a  current  of  nickles  that 
will  flow  into  the  treasury  of  the  company  with  less  ohms  of  resist- 
ance than  when  transfers  were  unknown,  while  the  return  current 
through  the  pockets  of  the  employes  will  be  in  like  proportion  to  the 
mysterious  fluid  that  now  makes  its  daily  trips  over  the  wire  and  rail 
like  the  beautiful  stream  down  "Peaceful  Valley,"  upon  whose  banks 
the  street-car  patron  and  the  street-car  magnate  dwell  in  peace  and 
harmony,  and  both  are  happy  and  contented. 

The  writer  received  a  vote  of  thanks  and  the  paper  was 
ordered  on  the  records. 

Mr.  Ham:    There  are  two  or  three  questions  I  desire  to  ask.     Do 
you  have  the  date  printed  on  your  ticket? 
Mr.  Greene:  Yes,  sir. 
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Mr.  Ham:  Do  you  use  different  color  tickets  to  designate  the  differ- 
ent lines? 

Mr.  Greene:  Yes,  sir. 

Mr.  Ham:  .As  I  understand  it,  you  print  the  tickets  thirty  or  sixty 
days  ahead;  what  is  the  percentage  of  waste? 

iMr.  Greene:  Probably  15  to  30  per  cent. 

Mr.  Ham:  Vou  are  able  to  figure  it  down  as  closely  as  that? 

Mr.  Greene:  Yes;  and  in  placing  advertisements  on  the  ticket  we 
cover  the  cost  of  them,  so  that  we  are  not  very  stingy  with  them. 

Mr.  Smith,  Lynn:     Do  you  number  the  tickets  for  each  conductor? 

Mr.  Greene:  No,  sir;  each  places  his  own  number  on  the  ticket 
after  we  give  them  out.  They  report  a  half  hour  before  going  on 
duty  and  stamp  the  tickets. 

Mr.  Smith:     Are  they  consecutively  numbered? 

Mr.  Greene:     No,  sir;  not  numbered  at  all. 

Mr.  Ross:  Is  not  an  hour,  within  which  the  tickets  may  be  used, 
a  pretty  long  limit? 

Mr.  Greene:  Generally  it  would  be,  but  not  with  the  conditions  on 
our  road. 

Mr.  Ross:     We  limit  our  time  to  ten  minutes. 

Mr.  Avery:  Have  you  had  experience  where  a  conductor  on  one 
line — two  half  hour  lines — exchanging  transfers  with  a  conductor  on 
another   line;  they  would   be   good   during  that  time? 

.Mr.  Greene:  We  have  found  where  conductors  gave  away  tickets 
as  stated  in  the  paper. 

Mr.  Averv:  We  found  two  cases  where  conductors  did  it,  and  we 
detected  them  by  the  conductors'  badge  numbers  being  on  the  tickets. 

.Mr.  Ham:  How  do  you  protect  yourselves  against  wholesale 
exchange? 

.Mr.  Greene:  We  do  not  ring  up  the  transfers.  They  do  not  repre- 
sent fares.     We  only  ring  up  cash  fares. 

Mr.  Ham:  It  seems  to  me  you  are  careful  about  the  transfers 
before  they  go  out,  and  take  every  precaution  against  having  them 
printed  by  a  public  printer,  so  that  they  shall  not  get  into  improper 
hanls,  but  when  you  get  down  to  the  end  of  it,  you  distribute  them 
indiscriminately,  and  the  conductors  can  exchange  them  or  give  them 
away. 

Mr.  Greene:  They  rarely  give  them  away  at  transfer  points, 
where  they  can  be  given  away  with  a  glass  of  beer  or  something  of 
that  kind. 

Mr.  Ham:     Could  not  any  passenger  gel  on  at  a  transfer  point? 

Mr.  Greene:  Yes,  as  far  as  that  line  is  concerned;  but  the  passen- 
ger, as  a  rule,  requires  another  transfer,  after  getting  on  that  line,  to 
another  line,  which  we  do  not  give. 

Mr.  Barnaby:  The  point  .Mr.  Ham  wants  to  bring  out,  is  that 
a  man  could  make  a  p  'int  of  selling  these  tickets  at  a  junction  point. 
There  are  lots  of  men  around  a  depot  whusc  time  is  their  own.    A 


conductor  could  give  one  of  these  men  ten  tickets,  and  he  could 
go  to  a  transfer  point,  and  there  is  always  a  certain  travel  in  one 
direction  from  this  point,  not  of  transferred  passengers,  but  persons 
who  get  on  at  that  point  to  go  down  town,  for  instance;  what  is  to 
prevent  the  conductor  from  selling  these  tickets  to  a  saloon  keeper 
who  can  retail  them  at  three  cents  to  persons  who  are  willing  to  buy 
them? 

Mr.  Greene:  That  might  be  true,  in  some  cases,  and  therefore  we 
have  to  patrol  these  points  with  our  detectives  from  time  to  time  and 
keep  watch  on  them. 

Mr.  Barnaby:  You  depend  upon  outside  agents  to  detect  selling 
of  that  kind? 

Mr.  Greene:  We  have  been  successful  in  discovering  these 
matters  in  that  way. 

Mr.  Ham:  This  is  a  subject  in  which  I  am  deeply  interested.  I 
may  say  that  the  president  of  our  company  has  just  offered  a  prize 
of  Sioo  to  any  employe,  motorman  or  conductor,  not  office  help,  who 
will  suggest  any  improvement  on  our  present  ticket,  which  we  con- 
sider worthy  of  adoption.  I  do  not  know  that  1  am  at  liberty  to  say 
that  the  members  of  this  association  have  the  same  prize  offered  to 
them.  I  am  afraid  it  would  be  too  easy.  (Laughter.)  If  there  can 
be  any  improvement  on  our  ticket  we  would  like  to  have  it  suggested. 
It  is  an  important  question  with  our  railroad.  I  will  state  what  our 
system  is,  with  the  object  of  getting,  perhaps,  what  may  prove  valua- 
ble suggestions.  We  have  a  different  colored  ticket  on  every  day, 
that  is  to  say,  for  Tuesday  color  white,  the  next  day  will  be  green,  the 
next  day  yellow,  etc.,  and  the  day  of  the  week  and  the  day  of  the 
month  are  printed  on  the  face  of  the  ticket;  for  instance,  "  Tuesday, 
March  23,  1897."  After  that  day  is  passed  the  ticket  will  never  be  any 
good  at  any  time.     The  color  changes  every  day,  thereby  making  it 
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very  easy  to  detect  tickets  held  over  from  previous  days.  In  fact  we 
never  have  had  a  ticket  come  in  after  the  day  on  which  it  was  issued. 

Mr.  Calderwood:     Who  determines  the  changing  of  the  color. 

Mr.  Ham:  1  do.  In  the  office  we  have  a  siipply  one  month  ahead, 
but  no  one  knows  what  the  color  will  be  for  a  given  day.  This  is  an 
easy  way  to  help  the  conductor  to  determine  quickly  as  to  whether 
the  ticket  is  for  that  day,  and  it  is  also  easy  for  the  checking  depart- 
ment in  the  office.-  They  can  quickly  detect  if  any  other  ticket  is 
passed.     There  is  never  any  ticket  of  any  other  day  passed  in. 

Mr.  Hihbs:     How  many  do  you  issue  in  a  day? 

Mr.  Ham:     In  the  winter  about  20,000  a  day. 

Mr.  Hibbs:  How  many  persons  does  it  take  to  handle  them  in  the 
checking  department? 

Mr.  Ham:  We  do  not  check  them  up  every  day  at  present.  These 
tickets  are  all  consecutively  numbered.  A  conductor  puts  on  the  day 
card  the  number  of  transfers  received  and  issued  on  each  half  trip. 
At  the  back  of  the  transfer  pad  there  is  a  coupon  which  allows  this 
transler  pad  to  be  used  in  the  course  of  the  day  by  two  different  con- 
ilucturs.  To  illustrate:  We  have  the  starter's  report  that  when  the 
pad  was  issued  to  the  conductor  consecutive  number  2.500  was  on  top. 
This  is  sent  into  the  office  by  the  starter.  The  conductor  says  on  his 
coupon  that  he  received  the  pad  with  consecutive  number  2300  on 
top,  and  turned  it  into  the  starter  at  night  with  2336  on  top,  showing 
that  he  had  issued  36  transfers.  His  day  card  shows  how  many  he 
has  issued  on  each  half  trip.  Consequently  the  time  during  which 
he  could  issue  any  one  transfer  is  limited  to  that  particular  half  trip. 
We  have  found  that  it  is  a  matter  of  ten  days'  work  for  a  girl  to  re-ar- 
range all  these  twenty  or  twenty-five  thousand  transfers  into  their 
original  order.  We  check  them  off  to  see  that  they  were  issued 
within  the  time  specified.  We  have  conductors'  day  cards  and  com- 
pare the  issuing  of  the  tickets  with  it. 
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Mr.  Hibbs:  Did  you  evL-r  check  up  with  reference  to  the  collec- 
tion? 

Mr.  Ham;  1  have  some  of  our  tickets  here,  and  I  will  hand  them 
around.  A  certain  man  is  running  on  a  certain  line.  We  have  three 
punch  marks  on  each  transfer  (which  is  the  weak  point).  We  punch 
from  the  line,  say,  5th  avenue,  to  the  line,  say  7th  avenue,  and  the 
time. 

Mr.  Hibbs:  Do  they  know  when  you  are  going  to  check  these 
up? 

Mr.  Ham:  No  sir.  Nobody  knows  this  before  hand.  For  instance, 
I  may  go  into  the  ofifice  on  Thursday,  and  say,  "Take  hold  and  sort 
Wednesday's  tickets."  We  have  about  one  hundred  di6[erent  designs 
(if  punches;  it  is  impracticable  to  get  more  than  one  hundred  plain 
designs. 

Mr.  Calderwood:  Do  the  conductors  keep  the  pad  of  transfers 
while  they  are  off  on  a  swing? 

Mr.  Ham:     Yes,  sir. 

Mr.  Tighe:     You  only  issue  transfers  for  cash  fares? 

Mr.  Ham:  That  was  originally  our  system,  but  we  have  modified 
it  to  the  extent  that  a  second  transfer  can  be  issued  to  reach  some 
point  that  cannot  be  reached  by  one  transfer.  The  conductor  who 
originally  issues  the  transfer  punches  the  ticket  from  his  line  to  two 
other  lines.  For  instance,  if  a  passenger  is  riding  on  a  15th  street 
car,  and  wants  to  get  to  a  point  reached  by  Bergen  street  car,  and  it 
is  necessary  in  some  special  case  to  take  a  7th  avenue  car  to  do  it, 
the  conductor  will  punch  the  transfer  ticket  from  15th  street  to  7th 
avenue,  to  Bergen  street.  The  conductor  receiving  the  ticket  oii  7th 
avenue  will  issue  another  transfer  to  Bergen  street. 

Mr.  Tighe:  We  are  unfortunate  enough  to  issue  them  for  either 
transfer  ticket  or  cash;  only  about  90,000  a  day. 

Mr.  Ham:  The  weakness  of  adopting  the  plan  of  having  one 
color  of  ticket  for  one  day  only  is  that  we  cannot  have  different  colors 
for  different  lines.  That  is  the  point  I  want  to  get  at — is  it  more 
valuable  to  have  the  different  colors  for  the  different  days,  or  the 
different  colors  for  the  different  lines? 

Mr.  Avery:  We  have  thirty-six  lines.  When  you  have  a  large 
number  of  lines  you  do  not  want  different  colors. 

Mr.  Ham:  Having  different  colors  for  different  lines  involve  print- 
ing a  great  many  more  tickets.  1  am  not  able  to  get  our  transfers 
down  to  a  very  tine  percentage  of  waste.  One  road  represented  here 
loses  15  to  20  per  cent  only.  The  best  we  can  do  is  to  get  it  down  to 
35  per  cent. 

Mr.  Greene:  Reference  was  made  to  the  possibility  of  a  conductor 
giving  away  transfers  at  a  transfer  point.  A  conductor  who  gives 
them  away  is  not  going  to  stamp  his  number  on  them,  if  they  are 
going  to  be  taken  into  a  store  and  lie  around,  in  view  of  the  public, 
or  handed  out  to  any  one  who  calls  for  them.  He  knows  if  he  gives 
them  away,  and  they  have  his  number  on,  that  he  will  likely  be 
detected.  Therefore,  occasionally,  we  take  all  the  transfers  and  look 
them  over,  and  if  we  find  there  are  some  without  the  conductor's 
stamp,  we  know  there  is  something  crooked  and  investigate  it  at 
once. 

Mr.  Ham:  Any  outside  party  could  easily  gel  a  little  stamp  like 
that. 

Mr.  Greene:    That  would  be  easily  detected. 

Mr.  Avery:     They  forged  the  dates  on  us. 

Mr.  Wilson:  Are  your  transfers  registered  as  a  fare  by  the  con- 
ductor? 

Mr.  Ham:  We  have  two  registers  in  every  car,  different  style  of 
registers;  one  is  the  Stirling  and  the  other  is  the  Meaker.  The  sys- 
tem of  ringing  up  is  entirely  different.  As  the  conductor  collects  the 
cash  fare  he  is  obliged  to  ring  it  up  immediately;  but  he  cannot  ring 
up  the  transfers  that  way.  He  has  to  go  up  to  the  front  of  the  car 
after  he  passes  a  transfer  point  and  ring  up  all  the  transfers  collected 
at  that  point.  Of  course,  a  conductor  might  have  a  transfer  ticket  in 
his  hand  and  when  he  received  a  cash  fare  he  might  pretend  that  he 
had  collected  a  transfer;  at  the  same  time  he  has  got  to  get  the  trans- 
fers from  somebody  else.  He  cannot  turn  in  his  own  transfers.  As 
the  girls  in  the  office  count  the  transfers  they  look  to  see  that  none  of 
the  tickets  turned  in  are  the  tickets  of  that  particular  man.  If  the 
tickets  are  swapped  this  frequent  checking  shows  what  tickets  are 
punched  incorrectly,  and  any  which  are  punched  incorrectly  the 
conductor  must  make  good  in  cash. 

Mr.  Tighe:     You  punch  the  line  from? 

Mr.  Ham:  From,  to,  and  the  time.  The  conductor  receives  the 
ticket  only  at  the  intersection  of  those  two  lines  and  at  no  other  place. 


Mr.  Duffy:     How  many  lines  are  there,  Mr.  Ham? 

Mr.  Ham:  This  transfer  shows  about  twenty-two.  The  printer  of 
the  ticket  says  he  has  all  the  detail  on  the  ticket  that  he  wants. 

Mr.  Duffy:  Suppose  each  one  of  the  twenty-two  lines  had  its 
individual  transfer  tickets,  to  be  good  011  connecting  lines? 

Mr.  Ham:  That  would  increase  the  number  of  tickets  wliich 
would  not  be  used  each  day. 

Mr.  DuEfy:  As  to  the  waste  you  speak  of,  they  are  not  dated,  and 
there  is  no  waste  at  all. 

Mr.  Ham:     You  will  have  to  date  them. 

Mr.  Uuffy:  You  have  a  ticket  where  the  month  and  the  day  of  the 
month  is  punched  out. 

Mr.  Ham:  That  is  what  we  want  to  get  away  from.  We  think  it 
is  more  serviceable  to  have  that  ticket  good  only  on  the  particular  day, 
and  run  no  risk  whatever  of  the  ticket  being  used  again,  than  to  con- 
sider the  matter  from  any  other  standpoint.  We  think  it  is  the  most 
important  thing  in  the  matter  of  transfers. 

Mr.  Duffy:  I  think  the  percentage  of  the  tickets  misused  that 
way  would  be  small. 

Mr.  Calderwood:  Why  not  have  a  ticket  for  every  line,  and  let 
the  conductor  punch  out  the  dates  in  advance? 

Mr.  Ham:  Where  a  conductor  takes  on  fifty  transferred  passen- 
gers, you  cannot  expect  him  to  examine  the  tickets  carefully;  we  try 
to  make  them;  they  are  supposed  to  do  it,  but  it  is  beyond  reason  to 
expect  them  to  do  so.  If  anyone  gives  the  conductor  a  transfer  a 
month  old,  he  will  not  know  the  difference.  If  he  knows  that  it  is 
Tuesday,  March  23,  and  it  must  be  a  white  ticket,  and  a  blue  one  is 
handed  to  him,  he  knows  it  is  not  the  right  ticket. 

Mr.  Wilson:     We  have  had  a  transfer  turned  in  a  year  late. 

Mr.  Ham:  On  our  road  March  23  another  yearwould  be  another 
color. 

Mr.  Wilson:  How  many  places  do  these  lines  end  up  with;  how 
many  car  houses  or  things  of  that  kind. 

Mr.  Ham:  That  would  be  difficult  for  me  to  say  just  now.  I  do 
not  recall  how  many  we  have,  but  there  are  as  many  as  there  are 
lines.  It  is  a  more  recent  feature  to  have  the  name  of  the  terminals 
on  the  ticket  instead  of  the  lines;  and  I  think  that  would  be  an 
advantage. 

Mr.  Wilson:  We  have  one  division  on  an  island  which  is  entirely 
by  itself,  where  all  the  cars  at  the  end  of  the  route  center  at  the 
ferry.  That  is  the  only  line  or  division  where  the  conductor  issues 
the  tranfers — everywhere  else  they  are  issued  by  transfer  agents  on 
the  street.  At  that  point  we  have  a  girl,  and  the  transfers  are  turned 
in  on  every  trip.  They  are  numbered  consecutively,  and  have  the 
conductors'  numbers  printed  on  them;  and  in  that  way  there  is  no 
question  about  which  conductor  issues  them  and  the  order  in  which 
they  are  given  out.  They  are  registered  on  the  same  register  as  cash 
fares,  but  as  the  conductor  turns  them  in  on  his  half  trip,  as  soon  as 
he  arrives  at  the  ferry,  there  is  no  question  about  his  exchanging  with 
other  conductors,  because  the  cars  do  not  intersect,  in  such  a  manner 
as  to  make  this  possible. 

Mr.  Ham:  We  have  one  other  device  which  1  have  not  mentioned 
and  that  is  at  the  end  of  each  half  trip  the  conductor  has  to  put  all 
of  his  tickets  that  he  has  received  on  the  half  trip  into  an  envelope 
and  deposit  it  in  a  box  in  the  end  of  the  car.  With  us  we  change 
conductors  on  the  cars  frequently.  One  car  may  be  run  by  ten  or 
twelve  conductors  during  the  day.  By  reason  of  these  changes 
there  is  much  less  opportunity  for  the  conductor  doing  anything 
wrong  in  connection  with  the  transfers,  because  he  has  to  put  them 
in  the  box  in  the  car,  and  he  may  not  be  on  that  car  again. 

Mr.  .Avery:     Do  the  conductors  settle  every  trip? 

Mr.  Ham:  Turn  in  their  cash?  No,  only  once  a  day;  but  the 
transfers  are  put  in  this  box  every  half  trip  and  collected  at  night  by 
the  starters  at  the  depot. 

Mr.  .Smith,  Lynn:     Suppose  he  forgets  to  put  them  in? 

Mr.  Ham:  We  have  accompanying  every  car  a  pad  of  blanks, 
which  blank  is  a  complete  statement  of  the  cash  and  transfer  register. 
Each  conductor  marks  on  this  blank  the  state  of  the  register  at  the 
time  he  takes  the  car  and  leaves  it.  He  does  that  as  well  as  putting 
it  on  his  day  card.  This  pad  is  with  the  car  all  day  long;  so  that  if 
there  is  any  discrepancy  either  in  the  transfers  or  cash  fares,  we  can 
locate  immediately  which  conductor  is  at  fault.  I  would  like  to  ask 
if  any  one  here  has  adopted  the  use  of  a  separate  transfer  for  the 
forenoon  and  the  afternoon? 

Mr.  Wilson:  We  have  an  8-cent  check,  good  for  two  rides,  which 
is  different  for  the  forenoon  from  what  it  is  in  the  afternoon. 
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Mr.  Duffy:  We  take  care  of  it  in  this  way— we  have  a  light  ground 
and  a  dark  ground,  fur  the  time  during  which  the  ticket  is  good. 

Mr.  Ham;  We  have  the  same  device.  I  had  in  mind  a  ticket 
which  IS  of  a  different  color  in  the  forenoon  from  the  afternoon. 

Mr.  Harnaby:     That  would  only  increase  the  percentage  of  waste. 

Mr.  Ham:  We  have  been  thinking  of  getting  up  something  which 
wonld  not  increase  it. 

Mr.  Wilson:  Our  conductors  get  a  pad  of  a  hundred  tickets,  with 
the  conductor's  number  on  the  tickets,  and  if  he  does  not  use  them 
for  a  week  we  do  not  ask  for  the  pari  to  be  returned.  When  he  uses 
up  the  hundred  checks  he  turns  in  the  stub  and  gets  another  hundred. 
Are  any  two  of  your  lines  in  the  same  car  barn? 

Mr.  Ham:    Oh,  yes. 

Mr.  Tighe:  Then  they  can  swap,  the  same  as  they  did  in  our 
Fulton  street  depot. 

Mr.  HIbbs:     IJoes  the  trip  terminate  at  the  depot? 

Mr.  Ham:  Some  of  them.  With  us,  the  consecutive  number  and 
pad  number  will  check  it.  In  the  cases  where  you  did  not  print  the 
date,  but  punched  it,  have  you  ever  found  any  tickets  that  came  in 
on  the  25th  of  the  month  punched  the  23rd? 

Mr.  iJuffy:     We  never  have. 

Mr.  Smith,  Lynn:     We  have,  and  charged  it  to  the  conductors, 

Mr.  Ham;  With  all  due  respect  to  the  gentlemen,  I  think  it  is  a 
defect  of  the  system  of  checking,  if  you  have  not  found  them. 


Mr.  Duffy:  We  do  not  punch  out  the  day  of  the  month.  The  date 
is  very  prominent.  We  may  have  had  some  old  tickets  turned  in 
but  I  cannot  recall  the  fact  to  mind,  if  there  have  been. 

Mr.  Ham:  It  is  a  question.  If  there  is  not  much  waste,  it  is  a 
good  thing. 

Mr.  Duffy:  Our  tickets  have  the  date  in  the  corner.  A  ticket  for 
the  23rd  will  be  good  on  the  23rd  of  the  following  month,  if  the  color 
is  not  changed.  If  I  were  going  to  have  more  printed,  I  would  punch 
the  month  and  the  date. 

Mr.  Brockway:  Did  I  understand  you  to  say,  Mr.  Greene,  that  you 
had  a  separate  punch  for  each  line,  and  all  the  conductors  have  the 
same  punch? 

Mr.  Greene:  The  conductors  on  the  .same  line  have  different 
punches.  A  conductor  on  the  State  street  line  might  happen  to  have 
the  same  kind  of  a  punch  as  a  conductor  on  the  Cottage  Grove  line. 

The  Chairman:  Is  there  any  further  discussion  of  the  transfer 
system?  It  is  something  which  interests  all  of  us,  but  we  are  unable 
to  settle  it  to  the  satisfaction  of  all.  There  is  only  one  man  on  the 
face  of  the  earth  who  has  the  perfect  transfer  ticket;  that  is  the  man 
who  printed  this  one  (indicating).  We  will  now  take  up  the  paper 
by  Mr,  Stevens,  of  Washington. 

Monthly  Closing  of  Accounts. 

BY    DANA    STEVEN.S,    ACCOUNTANT    FOR     RECEIVER    BELT    RAILWAY 

COMPANY,  WASHINGTON,  D.  C,  ECKINGTON   &   SOLDIERS'  HOME 

RAILROAD    COMPANY. 

Realizing  the  value  of  the  information  that  can  be  gained  at  a 
meeting  such  as  the  present,  I  heartily  endorsed  the  idea  of  organi- 
zation and  wrote  Mr.  Windsor  some  months  back  that  I  would  render 
any  assistance  I  could.  Most  of  my  service  has  been  with  steam 
roads,  so  this  meeting  affords  me  opportunity  to  gain  rather  than 
exchange  ideas.  Inexperienced  in  street  railway  accounting,  and 
fully  aware  of  my  inability  to  advance  meritorious  opinions  on  the 
subject  just  read,  it  would  be  a  source  of  satisfaction  to  me  had  this 
duty  been  alloted  to  a  more  capable  accountant. 

Placing  the  problem  before  you  for  joint  consideration  should,  how- 
ever, lead  to  a  solution  worthy  of  adoption. 

The  monthly  balance  sheets  of  the  Accounting  Department  should 
always  show  the  exact  standing  of  the  company's  affairs  at  the  close 
of  the  month's  business;  this  cannot  be  done  without  the  co-opera- 
tion of  the  other  departments. 

Most  of  us  have  experienced  the  annoyance  of  having  bills  (of 
which  we  had  no  previous  intimation)  reach  us  long  after  the  supplies 
were  furnished  or  service  was  performed.  The  well  known  device  of 
attractive  lettering  across  face  of  requisitions  directing  how  and  to 
whom  bills  are  to  be  forwarded,  accomplishes  the  desired  result  to  a 
great  extent;  however,  directions  in  illuminated  caps  would  not  keep 
some  from  "going  wrong."  These  we  must  know  and  carefully 
watch. 

Receiving  belated  bills  does  not  always  mean  dereliction  on  part  of 
creditors;  sometimes  they  are  overlooked  or  held  by  other  depart- 
ments, and  the  first  suspicion  of  such  liability  reaches  the  accounting 
department  in  shape  of  draft  or  a  "  please  remit." 

Perhaps  the  following  suggestions,  if  carried  out,  would  tend  to 
insure  accounting  department  closing  its  books  monthly  without  the 
omission  of  any  entry  which  properly  would  appear; 

Direct  that  all  invoices  and  bills  of  any  nature  be  forwarded  direct 
to  the  accounting  department;  have  the  accounting  department  fur- 
nished with  carbon  or  press  copies  of  all  contracts  and  orders;  notice 
date  of  appointment,  and  rate  of  compensation  of  new  employes 
should  be  furnished  to  the  proper  time  keeper,  and  copy  of  said 
notice  forwarded  to  the  accounting  department. 

Accounting  department  to  be  notified  of  completion  of  any  con- 
tract, and  also  immediately  upon  receipt  of  materials  and  supplies,  a 
manifest  should  be  furnished  the  accounting  department,  stating 
from  whom,  what,  and  the  <iuantity.  Upon  receipt  of  such  notice  the 
accounting  department  will  make  proper  record  to  insure  that  its 
return  is  not  overlooked,  and  forward  the  invoice  corresponding 
with  copy  of  order  and  received  manifest  to  the  department  in  ques- 
tion for  certification  of  bill  as  to  prices,  etc. 

This  also  to  an  extent  guards  against  any  carelessness  on  the  part 
of  the  receiving  clerk,  as  an  invoice  can  be  carelessly  checked,  but 
an  accurate  list  of  materials  received  cannot  be  made  without  exer- 
cise of  due  care. 

The  accounting  department,  receiving  notice  of  receipt  of  material 
and  holding  copy  of  order  for  same,  but  no  invoice,  will  take  steps  to 
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obtain  bill  without  further  delay,  impressing  upon  the  creditor  in 
question  the  importance  of  always  sending  bills  promptly.  This 
should  prevent  future  annoyance  from  that  party. 

When  invoice  covering  an  order  is  received,  and  proper  time  has 
elapsed   for   receipt  of  goods,  if  no  manifest  or  receipt  has  reached 
accounting   department,   inquiry   can  be  made.     Before  closing  the 
month's   business   any   incomplete 
transactions    can    be    looked   into 
and  proper  explanations  reached. 
All  materials  and  supplies  that 
are  not  properly  chargeable  direct 
to    operating    expenses,    or   other 
similar  accounts,  but  are  held  for 
gradual    consumption,   are    to    be 
charged    to   stock,   the    storeroom 
clerk  reporting  daily  to  the  head  of 
the  department  all  issues  and  the 
number  of  account  chargeable  (as 
shown  by  classification  of  expenses, 
etc.);  the  head  of  department  will 
approve  the  report  if  correct  and 
send   same  to  accounting  depart- 
ment  where   the    reports   will   be 
compiled  into  a  monthly  distribu- 
tion and  credited  stock  account. 
Each     storeroom     will     furnish 
monthly  a  statement  of  amount  of  goods  received,  amount  issued, 
and  balance  of  stock  on  hand,  which  must  agree  with  amount  shown 
for  that  account  on  accounting  department's  sheet. 

Pay  rolls  to  be  checked  against  previous  rolls  and  current  copies 
of  pay  roll  authorities  and  distribution  of  expenses  compiled  for  the 
monthly  entry. 

The  accounting  department  should  keep  a  list  of  regular  monthly 
entries,  such  as  pro  rata  of  interest,  insurance,  taxes  and  all  debits  or 
credits  that  regularly  occur  each  month.  This  list  checked  off 
monthly,  as  entries  are  made,  is,  perhaps,  unnecessary,  but  is  a  safe- 
guard. 

Expenses  and  earnings  accounts  should  have  balances  brought 
down  monthly,  but  not  to  be  closed  into  income  account  except 
annually. 

The  practicability  of  the  foregoing  ideas  depends  largely  upon  the 
volume  of  business  to  be  handled,  and  also  the  efficiency  of  the  cler- 
ical force  in  other  departments,  and  the  time  that  can  be  devoted  by 
them  to  this  branch  of  the  service.  In  many  mstances  it  might  be 
more  feasible  for  the  store  department  to  voucher  its  own  bills  and 
pay  rolls,  simply  turning  them  over  to  accounting  department  to 
check.  Be  that  as  it  may,  the  same  line  could  possibly  be  followed 
by  store  department,  and  in  conjunction  with  the  accounting  depart- 
ment, result  satisfactorily. 


DANA   STEVENS. 


The  Chairman:  Gentlemen,  you  have  heard  the  paper;  what 
action  will  you  take  upon  it  ? 

Mr.  Greene:  I  move  that  the  paper  be  received  and  filed  and 
entered  in  the  minutes. 

Mr.  Calderwood:  Does  the  gentleman  run  all  his  material,  and 
and  labor  in  connection  with  the  material,  through  the  store  house? 

Mr.  Stevens  :     Yes,  sir. 

Mr.  Calderwood:  What  difference  does  it  make  whether  the  bills 
come  in  or  nol,  so  far  as  closing  the  books  is  concerned? 

Mr.  Stevens:  The  store  room  may  receive  an  invoice  of  one  hun- 
dred dollars,  and  include  materials  in  the  stock,  and  yet  failed  to  for- 
ward invoice  to  accounting  department  for  voucher  and  entry. 

Mr.  Calderwood:  That  will  not  affect  the  closing  of  the  books,  so 
far  as  the  operation  is  concerned. 

Mr.  Stevens:  No;  but  it  will  show  so  much  more  stock  than  you 
have  on  your  books.  If  through  the  negligence  of  the  store  keeper 
I  do  not  receive  it,  my  balance  sheet  will  not  show  it,  and  the  com- 
pany's liabilities  as  shown  by  general  ledger  will  be  just  to  that 
extent  incorrect. 

Mr.  Calderwood:     Do  you  keep  one  material  account? 

Mr.  Stevens:  1  have  three  different  places.  It  is  carried  in  the 
general  books  under  one  account  for  each  store  room. 

Mr.  Calderwood:  Do  you  run  separate  power-house  material 
accounts  ? 

Mr.  Stevens;  They  keep  the  sub-accounts.  I  keep  one  general 
account. 


Mr.  Brockway:  Why  would  it  not  be  a  good  idea  for  the  person 
in  charge  of  the  store-room  to  insist  on  having  the  invoice  come  with 
the  goods,  or  within  a  day  or  so,  to  properly  check  it  up  for  the 
accounting  department.  In  that  way,  you  get  your  bill  almost 
immediately,  while  the  matter  is  fresh  in  your  mind. 

Mr.  Stevens:  You  will  always  find  that  there  are  some  who  will 
not  comply  promptly,  and  there  are  other  departments  slack  in  send- 
ing in  reports  and  accounts. 

Mr.  Avery:  Adopt  a  system  of  receiving  no  goods  unless  on  an 
order,  recognized  for  the  purchase  of  any  material  unless  issued  by 
the  purchasing  agent,  or  approved  by  the  auditor,  because  of  its 
being  a  contract;  and  that  made  in  triplicate;  one  to  you,  one  to  the 
purchasing  agent  and  one  to  the  store  keeper. 

Mr.  Stevens:  That  would  be  a  pretty  good  plan.  The  trouble 
with  me  has  been  we  have  been  carrying  deficiencies  all  the  time, 
and  when  we  make  up  a  statement  of  liabilities,  we  have  to  be  sure  it 
is  complete  and  correct. 

Mr.  Mcjilton:  I  will  explain  our  method  of  treating  the  supply 
account.  At  the  beginning  of  each  month  requisitions  are  made  on 
our  supply  department  by  the  heads  of  the  different  departments 
for  supplies  required  during  the  current  month.  The  store-keeper 
honors  the  requisitions  and  delivers  the  material  to  the  different 
stations  as  called  for  by  the  requisition,  charging  the  different  depart- 
ments with  the  material  delivered,  and  sending  bill  to  them  for  their 
approval.  If  it  should  happen  that  he  has  not  all  the  material  in 
stock,  the  purchasing  agent  (who  is  also  the  storekeeper),  after 
receiving  quotations,  issues  the  company's  general  order  on  firms 
from  whom  we  make  our  purchases,  which  are  mailed  as  early  as 
practicable. 

The  goods,  after  being  shipped,  are  received  in  our  supply  depart- 
ment, where  record  of  same  is  entered  in  our  receipt  book.  Upon 
receipt  of  bills  by  the  auditor,  they  are  entered  in  a  small  book  and 
charged  to  the  supply  department,  to  which  they  are  referred  for 
approval,  setting  forth  the  date,  name  of  firm,  and  amount.  This 
is  done  in  order  to  keep  an  accurate  record  of  all  invoices  from  the 
time  they  enter  our  office.  When  they  have  been  checked  up  and 
found  to  be  correct  by  the  storekeeper,  they  are  returned  promptly 
to  the  auditor,  who  credits  those  returned  by  setting  opposite  the  date 
sent  out,  the  date  returned. 

At  the  end  of  each  month  before  the  books  are  closed,  the  account 
kept  with  the  supply  department  (in  book,  as  I  have  explained)  is 
gone  over  to  see  what  bills  are  still  out,  and  those  that  cannot  be  ap- 
proved for  various  reasons,  are  noted. 

The  order  book  (stubs  of  which  are  to  be  audited  by  the  auditor 
when  bills  are  approved)  is  then  checked  up,  and  all  orders  not  au- 
dited are  accounted  for  by  bills  held  in  the  supply  department  for 
various  reasons,  or  the  same  never  having  been  received  by  the  au- 
ditor. In  the  latter  case,  postal  cards  are  mailed  to  the  various  firms, 
requesting  that  they  forward  their  bills  by  return  mail. 

Failure  to  receive  bills,  however,  does  not  interfere  with  the  closing 
of  our  accounts,  other  than  our  liabilities  are  not  as  much  as  they 
would  be  had  we  received  them — as  the  department  receiving  the 
goods  has  been  charged  by  the  supply  department. 

Upon  closing  our  books  for  the  year  i8g6,  although  we  issued  over 
two  thousand  orders  during  that  year,  we  had  failed  to  receive  only 
forty-two  bills.  This  is  a  very  small  percentage,  and  is  all  brought 
about  by  carefully  checking  up  at  the  end  of  each  month — not  only  the 
supply  department  but  the  order  book  as  well. 


The  Relation  of  Accountants  to  Managers  and  Employes, 

BY    P.   V.    BURINGTON,   SECRETARY    AND   AUDITOR   COLUMBUS    (OHIO) 
STREET   RAILWAY. 

It  is  probably  a  recognized  fact  that  the  day  has  passed  when  the 
accounting  of  a  modern  equipped  street  railway  can  be  successfully 
done  by  a  clerk  or  stenographer  to  the  superintendent. 

The  application  of  electricity  brings  with  it  a  multitude  of  details 
that  in  old  horse-car  times  were  not  thought  of.  These  details  prac- 
tically constitute  a  new  factor  in  accounting,  not  altogether  unlike 
those  of  steam  railways,  and  the  process  of  working  them  out  in  the 
past  few  years  to  a  satisfactory  basis,  has  not  as  yet  been  entirely 
successful. 

There  has  been  little  or  no  reciprocity  or  exchange  of  forms  and 
ideas  between  street  railways,  emanating  from  the  men  who  directly 
have  to  deal  with  the  problems  of  proper  classification  of  receipts 
and  disbursements.    As  I  understand   it,  the  object  of  those  assem- 
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bled  here  today  is  largely  aimed  to  a  closer  union  and  acquaintance, 
from  which  may  evolve  a  system  of  simple  and  comprehensive 
accounts,  which  shall  recommend  itself  to  both  owners  and  managers, 
and  bring  with  it  a  larger  share  of  respect  from  employers,  and  natur- 
ally a  wider  range  of  independence  for  accountants. 

A  study  of  this  subject  has  led  me  to  formulate  the  views  here  pre- 
sented as  to  the  relation  of  accountants  to  managers  and  employes; 
believing  that  the  proper  relations  being  first  established,  the  way  to 
a  successful  method  of  accounting  will  be  comparatively  easy. 

Managers  as  a  class  have  well  fixed  ideas  as  to  what  the  investors 
in  street  railways  desire,  but  too  often  these  ideas  are  far  more  local 
in  the  application  than  otherwise,  and  when  data  and  figures  are  fur- 
nished as  to  operation,  investors  are  often  unable  to  make  satisfac- 
tory comparison  with  the  figures  of  similar  corporations,  in  which 
they  may  have  like  interest,  so  that  the  value  of  one  kind  of  securi- 
ties placed  beside  another  of  like  character  cannot  well  be  determ- 
ined. One  manager  furnishes  a  statement  of  operations  with  an 
abnormally  low  operating  per  cent,  while  his  construction  and  equip- 
ment accounts  are  apparently  exorbitant;  another  reports  little  or 
no  construction  and  equipment  and  an  abnormally  high  operating 
per  cent.  These  statements  placed  together  in  the  hands  of  the 
investor  naturally  lead  him  to  distrust  them  both;  the  first  on  account 
of  the  possibility  of  trying  to  shoulder  upon  construction  and  equip- 
ment, (to  be  lost  sight  of  for  the  time  being  in  property  cost,)  what 
should  have  been  in  a  great  measure  placed  in  maintenance;  and  the 
second  on  account  of  a  possible  scheme  to  wreck  the  value  of  the 
property  and  its  net  earning  capacity  by  loading  maintenance  with 
all  kinds  of  expenditures,  and  by  this  means  discourage  security 
holders  to  the  brink  of  unloading  their  holdings  at  a  sacrifice  result- 
ing to  the  benefit  of  promoters  of  the  scheme. 

Investors  as  a  class  are  men  able  to  closely  scrutinize  the  condi- 
tions under  which  securities  obtain  their  value,  and  are  usually  dis- 
trustful until  well  satisfied  that  proper  figures  have  been  given,  and  I 
only  mention  the  two  foregoing  possible  cases  that  I  may  more 
clearly  bring  out  the  great  necessity  of  securing  reports  that  shall 
come  nearer  to  honest  and  judicious  comparison. 

Managers  of  the  general  affairs  of  a  street  railway  are  not  always 
in  the  position  to  estimate  from  day  to  day  how  and  in  what  account 
channels,  expenditures  are  finding  their  way.  The  accountant  lack- 
ing discretion,  knowledge  or  backbone,  whichever  it  may  be,  to  put  a 
check  upon  this  and  that  distribution  of  expenditures,  finds  at  the 
close  of  the  month  or  year  that  his  figures  as  to  cost  of  operating  are 
vastly  out  of  joint,  and  his  comparisons  with  previous  months  or 
years  grossly  out  of  proportion. 

It  is  at  this  point  I  would  have  the  accountant  first  school  himself 
as  to  what  to  do  and  how  to  do  it,  and  then  systematically  assert  his 
independence.  It  is  no  credit  to  the  accountant  to  go  hit  and  miss  in 
order  to  accord  with  the  notions  of  this  and  that  one.  Neither  is  it  a 
duty  or  a  kindness  to  the  manager  not  to  set  wrong  matters  right, 
and  place  things  where  they  belong. 

When  I  speak  of  independence,  do  not  understand  me  to  mean 
either  arrogance  or  obstinacy,  but  rathi-r  a  well-bred  and  well-schooled 
insistance,  if  you  please — just  that  kind  of  independence  that  gives 
character;  and  where  is  the  sensible  manager  who  will  not  respect 
this? 

The  Street  Railway  Accountant  has  superseded  the  book-keeper 
and  is  coming  to  a  place  in  the  official  family.  To  maintain  this  pro- 
motion and  command  respect,  he  must  of  necessity  be  active  and 
expert;  not  altogether  unlike  his  brothers  of  the  steam  railways, 
among  which  some  of  the  finest  accountants  in  the  world  have  been 
schooled.  We  may  not  for  a  time  succeed  in  wholly  gaining  the  rela- 
tive rank  they  occupy,  but  we,  as  they,  have  intricate  problems  to 
master,  and  why  should  we  not  eventually  succeed  in  our  way  as 
truly  as  they  in  their  way? 

I  have  spoken  of  the  difficulties  of  owners  and  investors  in  com- 
paring reports.  I  believe  it  within  the  province  of  the  body  of  men 
here  assembled  to  map  out  a  system  by  which  at  least  the  greater 
defects  may  be  remedied.  It  is  true  that  local  conditions  of  railways 
may  differ  in  a  way  to  effect  comparison,  yet  cannot  these  varying 
conditions  too  be  systematized  so  as  to  become  adjuncts  rather  than 
factors?  Succeeding  in  this  we  place  ourselves  at  once  in  line  with 
the  needs  of  owners  and  investors,  and  at  once  through  this  channel 
bring  ourselves  into  direct  relation  with  managers  who  have  the 
interests  of  these  people  at  stake. 

I  bespeak  for  what  may  be  accomplished  at  this  convention  a  care- 
ful consideration  by  managers,  and  I   believe  they  will   in  time  more 


fully  appreciate  the  desirability  of  leaving  the  duties  and  problems  of 
an  accountant  to  the  accountant  himself,  and  to  that  end  hold  him 
responsible.  The  manager  of  any  street  railway  of  considerable 
size,  should  not  attempt  to  be  everything,  and  thus  fail  of  doing  any- 
thing well.  The  maintenance  of  the  property  and  attention  to  the 
needs  of  patrons  are  the  first  elements  to  be  by  him  considered,  and 
if  these  are  well  worked  out,  the  figures  of  the  intelligent  accountant 
will  as  surely  and  proportionately  follow  as  evidence  of  vigorous  and 
healthy  management. 

In  securing  the  relations  here  outlined  between  managers  and 
accountants,  we  shall  be  far  more  successful  if  we  give  due  attention 
to  the  proper  relations  which  should  exist  between  accountants  and 
employes. 

When  the  writer  first  entered  street  railway  service,  some  six  years 
ago,  it  was  with  some  misgiving  as  to  whether  the  new  era  of  electric 
power  would  bring  with  it  a  higher  order  of  service  than  obtained  in 
the  horse  car  days.  The  then  existing  order  of  inferior  intelligence 
and  character  of  employes  was  too  apparent  everywhere,  entailing 
lack  of  courtesy  to  the  public,  and  far  too  often  exhibiting  acts  of 
uncalled  for  brutality.  Both  arrogance  and  coarseness  of  superin- 
tendents and  foremen,  and  rude  and  familiar  intercourse  of  employes, 
was  much  too  prevalent.  Proper  names  were  lost  sight  of  in  nick- 
names, such  as  Slim  Jim,  Fatty,  Limpy,  English  John,  Irish  Ted, 
Dutch  and  a  host  of  others  of  similar  grotesqueness.  It  is  gratifying 
to  be  able  to  say  that  the  higher  order  of  intelligence  required  from 
the  highest  official  to  the  lowest  employe  to  operate  street  railways 
by  electricity,  is  rapidly  and  steadily  relegating  these  unwholesome 
features  from  the  service.  With  greater  intelligence,  naturally  comes 
higher  standards  of  character,  greater  respect  for  discipline  and  pro- 
per courtesy  to  the  public. 

In  all  this  the  accountant  has  a  part  to  play.  His  position  requires 
a  steady  and  unremitting  watchfulness  of  the  manner  in  which  re- 
ports of  any  character  are  made,  noting  the  weakness  of  one  and  the 
thoroughness  of  another,  promptly  investigating  the  one  and  com- 
mending the  other;  each  to  be  done  with  courtesy  and  without  famil- 
iarity. If  you  find  an  employe  in  error  in  his  reports,  do  not  require 
correction  without  explanation,  but  rather  call  him  to  your  office,  go 
over  the  work  with  him  and  establish  his  confidence  in  your  claim. 
You  cannot  spend  a  few  minutes  to  the  interest  of  the  company  more 
effectually  than  in  this.  Matters  of  this  kind  should  never  be  sub- 
mitted by  accountants  to  employes  on  cars  or  before  the  public.  When 
riding  on  a  car  be  seated  as  a  passenger,  and  insist  that  the  clerk  do 
the  same,  and  that  they  enter  into  no  familiar  talk  with  employes. 
The  familiarity  of  a  clerk  may  often  lead  to  telling  important  matters 
of  the  company  not  intended  for  general  gossip;  to  the  discussion  of 
methods  of  checking  reports  and  of  detection  of  dishonest  returns;  of 
fancied  favoritism  shown  one  to  the  detriment  of  another,  and  a  score 
of  other  things  calculated  to  create  uneasiness  and  distrust.  If  you 
have  methods  peculiarly  your  own  by  which  to  ferret  out  dishonest 
work,  they  should  not  be  known  outside  the  office.  When  results 
have  resolved  themselves  into  proof,  they  should  be  promptly  sub- 
mitted to  the  manager  for  his  action.  If  an  employe  has  a  grievance 
which  does  not  concern  you,  he  should  not  be  argued  with,  but  rather 
referred  at  once  to  the  proper  officer. 

The  office  should  be  understood  as  the  only  place  where  business  is 
transacted,  except  such  affairs  as  may  be  delegated  to  inspectors  or 
other  officers  as  a  part  of  their  duties,  and  as  this  place  should  have 
the  business  air  of  an  express  counting  room  or  bank,  in  which  tran- 
sactions are  made  quickly  and  with  business  courtesy.  Nothing  will 
more  surely  establish  confidence  with  employes  than  an  observance 
of  these,  and  nothing  more  surely  be  an  incentive  for  them  to  perform 
their  duties  in  a  like  manner.  By  adopting  these  higher  business 
principles,  the  accountant  not  only  paves  the  way  of  respect  for  him- 
self, but  contributes  largely  to  the  enforcement  of  correct  rules  of  dis- 
cipline desired  by  the  management. 

There  are  at  times  many  exasperating  errors  committed  by  em- 
ployes, which  reciuire  great  patience  in  treatment,  but  when  you  have 
a  case  of  this  kind,  always  remember  that  not  all  the  virtues  can  he 
expected  to  exist  in  the  average  man.  Patience  and  moderation  will 
find  the  remedy.  If  you  find  upon  investigation  that  the  supposed 
error  comes  back  to  you  as  the  fault  of  the  office,  be  (|uick  to  both  ac- 
knowledge and  correct  it.  (Jive  every  man  his  just  due,  and  he  will 
be  more  likely  to  accord  you  like  treatment. 

In  conclusion  let  me  say  that  if  the  brief  outline  here  given  as  to  the 
relations  of  accountants  to  managers  and  employes  shall  serve  to 
(luicken  a  nobler  and   more  efficient  sense   of  what   may  be  accom- 
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plished  in  the  realm  of  street  railway  accounting,  the  object  of  this 
paper  will  have  been  accomplished,  and  I  believe  that  we  may  safely 
anticipate  the  hearty  approval  of  our  superior  officers. 


Mr.  Avery  :  I  move  a  vote  of  thanks  and  the  placing  of 
the  paper  on  the  records.     Carried. 

Mr.  Smith,  Lynn;  I  would  like  to  ask  the  gentlemen  whether  it  is 
the  custom  in  most  roads  to  give  the  conductor  the  benefit  of  a  reason- 
able doubt;  whether  you  simply  hold  him  down  to  the  law  every 
time,  or  when  there  is  a  reasonable  doubt  whether  you  give  him  the 
benefit.  Our  general  manager  thinks  I  am  too  soft,  but  I  am  inclined 
to  be  lenient  with  the  fellows  who  only  get  twenty  cents  an  hour.  If 
there  is  a  reasonable  doubt,  I  think  the  company  can  better  afford  to 
lose  a  few  cents  than  the  conductor. 

Mr.  Calderwood:  Give  him  the  benefit  of  the  doubt,  or  he  will 
take  it  out  of  the  road  the  next  day. 

Mr.  Ham:     The  benefit  of  the  doubt  in  what  sort  of  cases? 

Mr.  Smith:  Sometimes  there  will  be  a  question  in  regard  to  the 
register;  the  proper  record  is  not  taken  when  they  go  out,  or  the 
register  might  be  taken  into  a  barn  to  be  repaired  and  some  of  the 
mechanics  neglect  to  make  a  record  and  rings  up  four  or  five  fares 
to  get  the  register  in  shape  again.  If  we  think  the  man  is  honest, 
and  the  foreman  says  it  may  have  been  done,  we  give  the  man  the 
benefit  of  the  doubt. 

Mr.  Wilson:  I  think  it  is  no  more  than  fair,  in  many  instances,  to 
give  the  man  the  benefit  of  the  doubt.  Liberality  shown  that  way  is 
of  benefit  to  the  company.  Most  of  us  probably  have  a  complete 
record  from  our  inspectors  in  the  office,  and  I  know  personally  that 
we  have  had  a  few  instances  where  the  registering  clock  has  been 
claimed  to  have  jumped  a  hundred  fares;  once  in  a  year,  or  once  in 
six  months — something  of  that  kind.  The  clock  has  been  taken  out 
and  sent  to  the  machine  shop  and  tested  and  perhaps  rung  up  a 
hundred  thousand  times,  and  nothing  can  be  found  wrong.  How- 
ever, if  upon  investigation  we  find  the  man  has  been  with  us  a 
number  of  years,  and  that  his  record  is  good,  we  have  given  him  the 
benefit  of  the  doubt,  with  the  distinct  understanding  and  his  being  so 
informed,  that  it  was  only  his  good  record  which  warranted  us  in 
doing  so.  We  give  him  to  understand  that  if  he  had  a  poor  record 
this  would  not  be  done.  I  think  such  cases  should  receive  careful 
consideration  and  the  man's  record  looked  up.  This  last  week  we 
had  a  ten  dollar  bill  turned  in,  or  what  appeared  to  be  a  ten  dollar 
bill,  which  had  been  changed  from  a  two  dollar  bill.  It  was  taken  to 
the  President,  and  shown  to  him  with  the  remark:  "  Mr.  Little,  here 
is  a  ten  dollar  bill  apparently,  on  the  face  of  it,  hut  it  is  really  a  two 
dollar  bdl  which  has  been  altered."  He  looked  at  it  and  said:  "We 
cannot  hire  men  for  two  dollars  and  a  quarter  a  day,  and  expect  them 
to  be  experts  in  detecting  so  good  an  imitation  as  this;  let  the  com- 
pany stand  it."  I  think  it  is  very  beneficial  to  give  the  conductors 
the  benefit  of  the  doubt  in  a  good  many  cases,  provided  your  know 
your  men.     We  have  found  it  so,  and  the  men  appreciated  it. 

Mr.  Hibbs:  I  think  Mr.  Wilson's  remarks  are  true,  provided 
always  that  his  men  are  working  for  the  interests  of  the  company. 
We  have  labored  under  the  disadvantage  at  times  of  having  the  men 
work  for  their  own  benefit  and  not  the  company.  There  arf  cases 
where  the  register  has  been  claimed  to  have  jumped  a  hundred  fares. 
Has  it  jumped  a  hundred  in  registering,  or  taking  the  register? 

Mr.  Wilson:     Registering. 

Mr.  Ham:  We  started  in  to  give  everybody  the  benefit  of  the 
doubt,  and  last  summer  it  was  surprising  how  many  times  the  regis- 
ter jumped;  and  finally  we  decided  that  we  would  have  to  stop  the 
registers  jumping,  and  they  did  not  jump  so  much  afterwards.  There 
is  no  doubt  that  they  do  jump  once  in  a  while. 

Mr.  Wilson:  Within  the  last  two  years  there  have  been  two 
instances  where  we  gave  the  men  the  benefit  of  the  doubt. 

Mr.  Ham:     We  had  them  reported  more  frequently. 

Mr.  Hibbs:     Without  any  corroboration? 

Mr.  Wilson:  Only  in  looking  over  his  daily  reports  and  that  sort 
of  thing. 

Mr.  Duffy:  As  to  the  errors  in  the  working  of  the  registers  and  the 
ringing  up  of  registers  in  the  shop,  we  can  all  back  that  up  by  our 
experience.  I  know  that  the  registers  jump.  I  have  known  conduc- 
tors to  report  when  the  records  worked  to  their  advantage  a  hundred 
fares.  The  whole  question,  perhaps,  can  be  summed  up  in  this  way: 
Under  all  circumstances  and  conditions  give  your  men  the  benefit  of 
the  doubt,  particularly  if  you  know  your  men;  and  if  you  exercise 
the  proper  discretion  and  judgment  which  you  expect  the  conductors 


to   exercise   under  your  rule  book  it  will  be  to  the  advantage  of  the 
men  and  the  company  both. 

Mr.  Avery:  It  is  a  question  in  my  mind  whether  it  is  the  province 
of  the  auditor  to  decide  such  matters.  I  report  such  matters  to  the 
superintendent,  and  he  holds  the  division  foreman  responsible,  and 
he  decides  whether  to  give  the  conductor  the  benefit  of  the  doubt  or 
not. 

Mr.  Dimmock:  Our  auditor  finds  that  the  registers  do  jump,  as  the 
gentleman  from  Boston  states;  and  these  cases  are  always  referred 
to  the  management.  We  keep  the  minutest  record  of  every  man  in 
a  record  book,  and  if  the  man  in  question  has  had  a  good  record — we 
record  the  number  of  times  that  he  reports  the  registers  jumping,  and  I 
believe  as  a  rule  the  probability  of  their  jumping  is  a  hundred  fares — 
we  are  inclined  to  overlook  the  first  case  or  two.  If  the  report  comes 
in  the  second  or  third  time  it  is  investigated  very  closely,  and  special 
agents  are  put  upon  the  man  to  see  whether  his  other  work  checks  out 
correctly,  and  if  we  find  his  record  is  not  good  he  is  dismissed  from 
the  service  of  the  company;  otherwise  we  give  the  man  the  benefit  of 
the  doubt. 

Mr.  Wilson:  If  there  is  any  question  the  man  is  checked  every 
trip  during  the  day  by  a  different  inspector;  no  two  of  the  latter 
being  acquainted.  They  meet  the  chief  inspector  perhaps  on  the 
corner  of  one  street  one  day,  and  a  mile  farther  away  the  next  day, 
and  make  their  report  to  him;  and  if  any  inspector  has  any  feeling 
against  a  particular  conductor  it  will  not  work,  because  if  he  reports 
a  man  we  put  our  other  inspectors  on  and  ride  him  every  trip,  and  a 
book  which  the  chief  inspector  keeps  shows  a  complete  history  of  the 
man  from  the  time  he  entered  our  employ.  This  goes  into  the  great- 
est detail,  having  such  items  as  when  the  conductor  was  reprimanded 
for  failing  to  call  streets,  etc.,  and  all  the  minor  errors  which  he  has 
committed.  We,  perhaps,  have  a  better  record  than  some  other 
roads  from  which  to  look  up  the  character  of  our  men. 

Mr.  Burrington:  In  relation  to  the  matter  of  a  register  jumping, 
it  is  a  fact  that  it  does  occur  occasionally.  We  had  a  case  in  Colum- 
bus about  a  year  ago,  where  a  register  jumped  when  it  was  impossi- 
ble for  the  car  to  have  carried  the  additional  one  hundred  passengers. 
The  corresponding  runs  probably  had  ten,  fifteen  or  twenty  passen- 
gers. There  was  nothing  unusual  going  on  in  the  vicinity  of  the 
line,  and  the  inspectors  could  find  nothing  at  all  to  account  for  the 
hundred  passengers.  We  were  satisfied  that  the  register  jumped,  but 
to  make  sure  we  had  it  taken  off  and  sent  to  the  factory  with  instruc- 
tions to  determine  whether  the  register  jumped,  and  report  the  result 
We  did  not  want  to  trust  it  to  our  own  machinist;  we  wanted  to  get  the 
decision  of  the  makers.  They  reported  back  that  the  register  had 
unquestionably  jumped  on  account  of  a  defect  in  the  works.  The 
man,  of  course,  made  his  claim  promptly  when  he  noticed  it,  and  we 
held  the  claim  in  abeyance  until  we  heard  from  the  register  people. 
We  called  him  in  and  told  him  the  machine  was  at  fault,  and  he 
would  be  given  allowance  for  the  hundred  fares.  We  have  since 
had  one  or  two  cases  in  which  we  were  almost  as  surely  satisfied, 
taking  all  the  facts  into  consideration.  If  you  investigate  the  number 
of  passengers  calculated  to  be  carried  in  a  given  half  hour  or  hour, 
and  compare  reports,  that  is  the  best  way  you  can  satisfy  yourself 
about  the  jumping  of  the  register.  It  would  be  an  unusual  occasion 
for  a  conductor  to  have  one  hundred  passengers  above  his  regular 
run  with  ordinary  travel. 

If  the  conductor  reports  it  at  once— we  would  not  think  of  making 
any  allowance  if  he  delayed  doing  so — there  is  no  question  that  you 
can  trace  the  matter  out  and  satisfy  yourselves  without  difficulty.  It 
takes  patience  and  work,  but  you  had  better  do  it.  In  that  way  you 
establish  the  confidence  of  the  men.  In  minor  things,  even  in  the 
matter  of  a  single  ticket,  go  to  the  bottom  of  it  and  establish  your 
position  above  all  question.  I  find  this  has  a  great  deal  to  do  with 
the  character  of  discipline  which  it  is  possible  to  maintain.  If 
a  man  sees  you  are  fair  with  him  he  will  be  fair  with  you.  I  believe 
the  matter  of  dishonesty  is  a  good  deal  overestimated.  There  is 
some  of  it,  of  course,  but  it  can  be  easily  traced  in  the  majority  of 
instances.  We  ought  to  get  away  from  that  idea,  and  hold  our  men 
honest  until  they  are  proven  ilishonest.  Our  business  is  to  see 
whether  they  are  dishonest  or  not  by  their  returns. 


A  Simple  System  of  Interurban  Accounting. 
BY     W.     B.     BROCKWAY,     AUDITOR      TOLEDO,     BOWLING      GREEN      & 
FREMONT   RAILWAY     COMPANY. 

I  confessed  to  Mr.  Windsor  when  I  was  asked  to  read  this  paper  to 
you  that  my  interest  in  this  convention  had  somewhat  selfishly  cen- 
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tered  about  what  I  could  learn  by  listening  to  others  tell  how  they  do 
it  rather  than  telling  them  what  1  know.  And  that  interest  became 
absorbing  when  I  discovered  that  I  am  about  the  youngest  person 
present  in  charge  of  accounts  for  a  railway  company. 

For  that  reason,  if  for  no  other,  I  dislike  having  my  system  placed 
before  you  as  a  comparison  and  certainly  not  as  a  criterion.  And 
that  I  mayaccomplish  that  result  I  shall  only  sketch  it  and  then  listen 
to  whatever  discussion  may  follow. 

At  the  outset  it  is  well  to  give  an  idea  of  the  railway  whose  system  ■ 
of  accounting  is  under  fire,  as  the  size  of  the  road,  its  arrangement, 
its  kind  of  traffic  and  all  local  con- 
ditions have  their  bearing  on  the 
way  its  earnings  and  operating  ex- 
penses are  shown  on  the  books  of 
the  company. 

Our  total  mileage  is  about  40 
miles,  25  miles  of  which  comprises 
the  longest  electric  belt  railway  in 
the  United  -Slates.  At  the  farthest 
point  on  the  belt  away  from  Toledo, 
a  city  of  140,000  people,  are  situ- 
ated two  towns  of  about  2,500  in- 
habitants each.  They  are  separat- 
ed by  the  Maumee  river  which  we 
cross  on  a  steel  bridge  of  our  own. 
At  one  of  these  towns  the  road 
branches  off  for  a  distance  of 
about  15  miles  to  Bowling  Green,  a 
town  of  about  8,000  people. 

We  own  our  right-of-way  situat- 
ed just  inside  the  dividing  line  between  the  highways  and  the  farm 
lands,  except  about  8  miles  in  the  city  of  Toledo,  over  which  we  have 
a  traffic  agreement  but  operate  our  own  cars. 

It  is  necessary  also  to  keep  in  mind  that  some  cars  go  simply 
around  and  around  the  belt,  thus  giving  opportunity  for  continuous 
rides,  while  others  go  out  from  Toledo  on  one  side  of  the  belt  down 
the  branch,  and  returning,  take  the  opposite  side  of  the  belt,  thus 
completing  it. 

It  naturally  follows  then,  that  in  consideration  of  the  peculiar  ar- 
rangement of  the  road,  the  tremendous  fluctuation  of  the  traffic  which 
in  winter  is  about  45,000  passengers  per  month,  and  in  the  summer  is 
as  high  as  130,000  per  month,  that  the  arrangement  of  our  accounting 
should  be  based  somewhat  differently  than  some  others.  And  so  in 
comparing  our  methods  with  what  you  do  may  I  ask  you  to  keep 
these  circumstances  in  mind? 

In  planning  the  system  of  accounting  for  this  changeable  traffic,  a 
system  which  will  not  be  in  the  way  while  the  rush  is  on  in  the  sum- 
mer and  yet  will  give  the  satisfaction  (and  we  all  know  how  changea- 
ble that  satisfaction  is)  demanded  by  the  stockholders,  I  have  de- 
parted somewhat  from  the  system  I  have  seen  for  electric  railways 
and  have  adopted  as  closely  as  possible  the  system  in  use  upon  steam 
railways. 

In  adopting  their  methods  I  have  taken  the  position  that  interurban 
and  street  railway  accounting  in  the  details  of  the  operation  are  dis- 
similar, while  interurban  and  steam  railway  accounts  in  the  same  way 
have  more  in  common. 

It  is  probably  unnecessary  to  say  anything  about  our  general  books 
so  I  shall  confine  myself  almost  wholly  to  the  method  of  gathering 
and  compiling  our  earnings  and  operating  expenses.  But  there  is 
one  thing  which  may  interest  you,  and  that  is  the  method  of  gathering 
the  several  accounts  into  the  general  ledger.  1  charge  everything 
possible  from  the  books  of  record  directly  into  the  ledger  and  so  save 
journalizing,-  I  use  less  than  a  page  of  our  journal  each  month. 

And  now,  in  the  first  place,  as  the  earnings  of  the  road  come 
entirely  from  the  tickets  sold  upon  the  cars  or  in  the  offices,  it  is 
proper  to  start  with  a  description  of  them.  The  tickets  sold  upon  the 
cars  by  the  conductors  are  two  in  number,  one  North  bound  and  one 
South  bound.  They  are  of  the  duplex  style  and  so  arranged  that  all 
possible  traffic  from  any  station  to  any  other  station  whether  one-way 
round-trip,  half-fare  one-way,  half-fare  round-trip,  or  half  or  adult 
city-fare  may  be  sold  by  the  conductor  with  but  one  punch  mark  to 
show  the  station  from,  the  station  to,  and  the  kind  of  the  traffic. 

We  thus  obtain  that  which  is  most  essential,  the  saving  of  the  con- 
ductors' time  in  the  rush  of  heavy  traffic,  and  we  lesson  the  chance  of 
possible  errors  by  having  but  one  punch  mark  to  show  all  that  it 
is  necessary  to  show.    We  have  used  these  tickets  through  all  kinds 


of  traffic  and  we  think  we  have  the  much  vexed  ticket  question  as 
nearly  solved  as  possible. 

To  lessen  the  possibility  of  arguments  with  passengers,  conductors 
are  instructed  to  spoil  all  tickets  in  which  a  chance  error  occurs  in 
punching,  and  return  them  to  the  office,  instead  of  trying  to  cancel 
one  punch  mark  and  make  a  correct  one. 

It  is  in  our  conductors'  reports,  however,  where  the  greatest  differ- 
ence is  noticed  between  most  systems  and  ours.    We  do  not  require 
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a  report  of  the  whole  day  of  the  car  from  start  to  finish  ?nd  a  sum- 
mary of  each  trip's  earnings  upon  the  remittance  envelope  and  so 
duplicating  the  clerical  work  of  the  conductor,  taking  his  time  and 
increasing  his  chances  of  error,  but  at  the  end  of  each  round  trip,  or 
part  of  a  trip  he  makes  out  a  report  for  that  round  trip,  encloses  it  in 
its  envelope  with  the  cash  for  that  trip,  and  that  is  all  there  is  to  it. 

By  this  we  save  the  comparison  in  the  office  of  the  trip  envelope 
record  with  the  report  from  the  whole  day,  and  we  do  not  ask  for  but 
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little  more  for  our  round  trip   report  than  is  necessary  to  fill  out  the 
record  on  the  customary  trip  envelopes  only. 

These  reports  are,  as  1  have  inferred,  small,  but  cover  all  our 
possible  needs.  The  tickets  are  assorted  by  values,  the  number  of 
tickets  of  each  value  is  shown;  the  number  of  half-fares  and  their 
total  value;  the  number  of  express  packages  and  the  total  receipts 
from  them;  the  total  number  of  return  tickets  collected;  the  total 
number  of  all  passengers  except  free  tickets  and  the  total  cash  for 
the  trip.    The  conductor  shows  his  time  of  passing  or  arriving  at  five 
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places  on  the  line,  from  which  record  the  time  of  him- 
self and  the  motorman  are  figured.  On  his  last  report 
for  the  day  he  shows  the  hours  and  minutes  in  service 
claimed,  and   the   closing  numbers  of  his  tickets. 

When  a  conductor  is  relieved  before  completing 
the  round  trip  he  and  the  conductor  relieving  him 
make  two  separate  reports,  but  use  the  same  trip 
number.  In  other  words,  in  having  a  trip  instead 
of  a  daily  report,  we  do  not  enlarge  the  conductor's 
labor,  but  lessen  it.  We  have  less  work  in  the 
office  and  1  think  we  obtain  as  satisfactory  results. 

In  accounting  return  tickets  we  use  the  whole 
round-trip  fare  when  the  ticket  is  sold,  giving  that 
day  credit  for  the  whole  value  of  the  ticket  in- 
stead of  letting  the  day  of  sale  have  half  and  the 
day  of  return  have  half.  When  the  returns  come 
in,  the  report  of  the  day  shows  how  many  were 
lifted  and  of  course  they  are  counted  in  the  num- 
ber of  passengers   carried. 

The  earnings  book  is  almost  an  exact  counter- 
part of  the  conductor's  report,  having  columns 
provided  for  nearly  all  things  shown  on  the  report 
with  the  exception  that  all  tickets  sold  by  the 
conductor  outside  of  half-fares,  express  and  local 
city-fares  are  shown  in  one  total  number  and  their 
total  value.  Where  two  conductors  have  the  same 
round  trip,  one  starting  and  the  other  completing  it,  the  two  reports 
are  combined  and  shown  as  one  on  the  record.  As  the  round 
trips  are  numbered  so  also  is  there  a  space  provided  on  the  record  so 
that  It  will  show  what  any  particular  round  trip  was  worth.  At  each 
change  in  time  I  affix  a  new  time  card  to  the  page  for  the  day  of 
effect  to  show  the  changes  in  any  particular  run  for  comparison  at 
any  time.  Each  day's  page  is  complete  in  itself,  but  the  total  receipts 
to  date  and  the  total  passengers  to  date  are  carried  forward  from  day 
to  day.  At  the  end  of  the  month  each  day's  several  totals  are  carried 
forward  to  a  page  where  the  whole  month  is  shown,  and  as  already 
referred  to,  postings  are  made  directly  into  the  general  ledger  from 
this  book. 

As  the  tickets  have  no  actual  value  when  issued  from  the  office, 
the  conductor  receipts  for  one  hundred  tickets  at  a  time.  A  record 
is  made  of  these  issues  and  the  conductor  charged.  Each  day  the 
tickets  returned  with  their  value  punched  are  assorted  numerically 
and  checked  in  on  a  sheet  having  loo  numbers,  as  soon  as  the  loo 
tickets  are  shown  as  having  all  been  returned,  a  simple  check  mark 
on  the  ticket  register  cancels  the  charge  against  the  conductor. 
Should  any  ticket  not  be  returned  the  conductor  is  required  to  pay 
the  highest  value  of  the  ticket.  The  tickets  are  then  assorted  by 
stations  from  and  stations  to,  and  filed  away  in  a  case  for  the  pur- 
pose, having  a  pigeon  hole  for  each  station  from  and  to.  By  the  way, 
when  I  wanted  this  case  made,  the  price  quoted  was  entirely  too  high 
and  I  would  not  order  it,  but  obtained  4g  cigar  boxes  with  square 
ends,  knocked  out  one  end,  tacked  the  covers  down,  piled  them  in  the 
shape  I  wanted  and  fastened  them  together  with  light  boards.  It 
looks  much  better  than  I  thought  it  would,  fills  all  needs  required  of 
it,  and  best  of  all  cost  i8  cents  instead  of  §23.  The  tickets  thus  filed 
are  counted  each  week  to  lighten  the  labor  and  at  the  end  of  the 
month  a  traffic  statement  is  made,  showing  the  number  of  tickets 
sold  from  one  station  to  another.  The  tickets  are  then  enclosed  in 
rubber  bands  for  ready  reference,  shelved  for  one  month  and  then 
burned.  It  is  customary,  perhaps,  to  keep  the  tickets  for  a  longer 
period,  but  we  have  had  but  a  single  instance  to  refer  to  the  shelved 
tickets  and  that  developed  within  two  weeks  after  being  filed. 

As  to  the  operating  expenses  and  the  distribution  of  them  I  have 
again  gone  to  the  steam  railroads  for  assistance.  I  have  taken  the 
Officicial  Classification  of  the  Interstate  Commerce  Commission  so 


far  as  it  applies  to  our  needs. 
This  classification  is  the  result  of 
the  labors  of  a  committee  of  the 
Association  of  American  Railway 
Accounting  Officers,  an  association 
similar  to  this.  Their  methods  of 
charging  items  in  operation  is  very 
clear  and  is  the  result  of  long  ex- 
perience, and  I  would  suggest  that 
their  plan  be  examined  before 
finally  adopting  one  of  our  own. 
All  payments  made  during  or  for 
any  month  in  operation  are  distrib- 
uted upon  the  vouchers  and  the 
several  columns  of  the  voucher 
record  are  charged  directly  from 
that  record  into  the  General  Led- 
ger. Car,  line,  and  track  foremen 
furnish  a  daily  statement  to  the 
office  of  the  amount,  kind,  and 
value  of  labor  and  material  used; 
whether  for  repairs  or  for  con- 
struction. The  total  material  used 
from  the  storeroom  is  compiled  in 
the  office  and  charged  from  the 
Journal. 

We  pay  but  once  a  month,  but  the  time  allowed  is  kept  daily. 

A  record  of  the  powerhouse  meter  readings  is  also  kept  daily  at  a 
given  time.  This,  on  the  office  record,  shows  the  reading  of  the 
ammeter,  the  number  of  watts  used  for  the  24  hours,  the  total  cost 
per  day,  the  number  of  cars  run,  and  the  average  cost  per  car  per 
day.  We  buy  our  power,  so  that  when  the  bill  does  not  agree  with 
our  record  we  want  to  know  why. 

And  now,  in  closing,  just  a  word  about  the  payment  of  vouchers. 
Since  the  road  commenced  construction  up  to  the  present  time  we 
have  not  paid  out  one  cent  by  check,  so  called.  All  vouchers  when 
ready  for  payment  are  stamped  as  good  for  payment  at  such  and 
such  a  bank,  when  properly  dated  and  signed;  and  we  have  no 
trouble,  it  is  needless  to  say,  about  receiving  the  vouchers  back,  prop- 
erly signed,  and  that  quickly.  Papers  pertaining  to  the  voucher  are 
never  attached,  but  bear  the  same  number,  and  when  the  voucher  is 
returned  through  the  bank  they  are  filed  inside  of  it. 

We  close  our  books,  of  course,  at  the  end  of  the  month,  but  the 
voucher  record  is  held  open  for  several,  usually  10  days,  to  permit 
the  entrance  of  all  bills  for  that  month,  so  that  when  the  balance 
sheet  is  finally  taken  off  on  the  15th,  it  shows  the  actual  earnings  and 
expenses  for  the  month  in  question. 

Thus,  in  brief,  1  have  outlined  the  general  points  of  our  system  of 
accounting  interurban  traffic.  I  believe  it  is  simple,  and  it  has  proven 
itself  effective;  but,  as  I  said  in  the  beginning,  circumstances  are  dif- 
ferent and  so  must  systems  of  accounting  differ  and  still  be  similar. 

1  understand,  of  course,  that  we  have  not  the  only  system  of 
accounting,  and  I  presume  1  shall  understand  it  more  fully  after  the 
discussion  which  may  follow  me,  but  preceding  that  discussion  I  feel 
as  though  we  are  at  least  not  encumbered  with  a  number  of  unneces- 
sary ways  of  reaching  the  desired  results. 

I  have  also  tried  to  keep  in  mind  that  simplicity  of  accounts  means 
not  only  that  my  successor  (for  none  of  us  always  stay  in  the  same 
place  all  our  lives)  may  the  more  readily  pick  out  my  methods  of  work, 
but  that  it  requires  less  time  to  work  a  simple  system  to  the  results, 
less  clerical  help  in  manipulating,  and  thus  is  more  economical  in  the 
matter  of  office  expenses,  etc.,  as  shown  on  the  balance  sheet. 


Mr.  Wilson:     1   move  that  the  report  be  accepted  and  placed  on 
file,  with  thanks.     Carried. 
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Mr.  Mcjilton:  When  you  receive  the  cash  for  tickets  sold,  is  that 
credited  up  immediately  to  earnings? 

Mr.  Brockway:     Yes,  sir. 

Mr.  Mcjilton:     What  do  you  do  with  tickets  not  presented? 

Mr.  Brockway;  We  have  the  duplex  style  of  ticket  and  they  must 
be  presented. 

Mr.  Mcjilton:     Suppose  a  man  does  not  continue  his  passage? 

Mr.  Brockway:     If  he  gets  off,  he  loses  it,  of  course. 

Mr.  Mcjilton:  You  do  not  have  a  number  of  stations  on  your  line 
where  you  have  a  different  rate  of  fare?  It  is  five  cents  between  two 
stations,  and  you  do  not  permit  a  passenger  to  leave  the  car,  and  con- 
tinue his  passage  later  on? 

.Mr.  Brockway:  Xo,  sir:  the  fares  are  so  arranged  that  if  a  pas- 
senger wishes  to  make  a  stop-over  at  any  point,  by  buying  two  tick- 
ets, line  from  the  place  of  starting  to  the  place  of  stop-over,  and  after- 
wards from  the  place  of  stop-over  to  his  final  destination,  the  fare  is 
the  same.  Our  tickets  being  of  the  duplex  style  they  must  be  bought 
on  the  car. 

Mr.  Mcjilton:     That  is  the  only  kind? 

Mr.  Brockway:  Yes,  sir,  except  commutation.  We  credit  the  day 
of  sale  with  the  value  of  the  whole  commutation  ticket  sold,  and  we 
keep  a  record,  of  course,  of  the  numbers  of  the  commutation  tickets, 
and  they  are  checked  in  as  they  come  in,  but  not  as  earnings  accruing 
to  that  day  for  carrying  the  passenger. 

Mr.  Mcjilton:     The  tickets  are  good  until  used? 

.Mr.  Brockway:     Yes,  sir. 

Mr.  Mcjilton:  You  credit  up  in  one  month  the  earnings  which,  in 
many  cases, you  do  not  really  earn  until  the  next  month? 

Mr.  Brockway:  It  has  been  part  ol  our  experience  that  they  are 
used  just  as  fast  as  they  can  be;  m  other  words,  people  do  not  put  a 
dollar  or  five  dollars  into  a  ticket  unless  they  intend  to  soon  use 
it  up. 

Mr.  Mcjilton:  We  carry  our  ticket  account  as  a  liability,  and  we 
find  that  we  have  a  balance  always  outstanding  in  the  neighborhood 
of  two  thousand  dollars,  which  we  have  to  redeem  by  carrying  the 
passenger.  We  do  not  credit  up  the  earnings  until  the  ticket  is 
received. 

.Mr.  Brockway:  As  fast  as  the  tickets  come  in  you  credit  your  earn- 
ings, I  understand.  We  figure  this  way,  that  it  our  tickets  are  cred- 
ited to  the  day  of  sale,  irrespective  of  when  they  arc  returned,  and  in 
consideration  of  the  almost  immediate  use  of  the  commutation  tick- 
ets, and  that  we  sell  just  about  the  same  number  of  commutation 
tickets  every  day,  we  find  that  we  can  do  that  and  save  ourselves 
much  labor. 

Mr.  .Mcjilton:  One  o(  the  reasons  that  we  carry  it  as  we  do  is  that 
our  conductors  have  an  exact  manifest  of  every  fare  they  receive 
and,  of  course,  our  earnings  hav<:  got  to  tally  with  the  manifests  of 
the  conductors;  and  for  this  reason  it  is  necessary  to  tri;at  the 
account  in  the  manner  we  do. 


Mr.  Brockway:  I  tried  to  do  away  with  a  general  ledger  account, 
and  that  is  the  method  we  have  adopted. 

Mr.  Pomeroy:     In  regard  to  the  round  trip  tickets  picked  up  after 
they  are  sold,  do  you  check  them  back  with  the  conductors'  stubs? 
Mr.  Brockway:     We  do  that  about  once  in  two  or  three  weeks. 
Mr.  Pomeroy:     You  require   the  conductors  to  put  their  money  in 
an  envelope  and  turn  in  every  round  trip  or  single  trip? 

Mr.  Brockway:  Kvery  round  trip.  The  nature  of  the  line  is  not 
such  that  they  could  do  it  at  the  end  of  the  trip,  but  we  have  adopted 
an  arbitrary  place  as  the  end  of  the  line. 

Mr.  Pomeroy:  I  go  further  and  require  where  they  can  that  they 
shall  deposit  on  each  trip.  They  make  the  eastern  trip,  and  when 
they  leave  the  west  to  go  east  our  office  is  part  way  on  the  line,  and 
they  are  required  to  deposit  their  east  bound  report  on  the  first  trip 
west,  and  vice  versa. 

Mr.  Ham:  You  said  in  the  paper  that  you  did  not  pass  anything 
through  the  journal,  but  posted  directly  from  the  original  books.  In 
your  opinion  that  is  sufficient  to  save  enough  time  to  make  up  for  the 
disadvantage  of  not  having  everything  in  one  book? 

Mr.  Brockway:  I  told  you  why— because  the  ledger  record  shows 
the  page  of  reference,  and  by  getting  back  to  the  original  book  you 
have  the  whole  transaction  there,  and  there  is  very  little  chance  for 
error  such  as  you  would  have  by  putting  it  through  the  journal  first 
and  then  into  the  ledger. 

Mr.  Higgins:     Do  you  make  your  voucher  book  a  distributing  book? 
Mr.  Brockway:     Yes,  sir. 

Mr.  Ham:  I  have  gone  on  the  principle  that  it  is  desirable  to  have 
one  book  which  would  contain  a  summary  of  everything,  and  con- 
sequently 1  have  journalized  everything. 

Mr.  Pomeroy:     You  charge  five  cents  for  a  part  of  a  division? 
Mr.  Brockway:     We   have,  of   course,  the  regular  rates   between 
stations.     If  a  passenger  goes  five  hundred  feet  beyond  a  station  he 
must  pay  to  the  next  station. 

Mr.  Mcjilton:  1  should  like  very  inuch  to  get  some  information  as 
to  the  handling  of  ticket  accounts  where  you  exchange  passengers 
with  an  entirely  foreign  company,  and  both  companies  sell  a  con- 
tinuous ride  good  over  one  another's  lines.  I  refer  particularly  to 
suburban  traffic. 

Mr.  Brockway:     We  do  not  do  it. 

Mr.  Mcjilton:  Is  there  any  one  here  representing  a  company  that 
has  such  an  arrangement?  We  have  an  agreenieiil  with  a  company 
whereby  we  both  sell  round  trip  tickets  good  between  the  city  of 
Baltimore  and  Emory  Grove  the  round  trip  being  35  miles  -and 
our  company  carrying  the  passengers  14  miles  of  the  entire  distance. 
We  transfer  our  passengers  to  the  foreign  company  at  the  terminus 
of  our  line.  Commutation  books  are  also  sold,  but  are  only  good 
during  the  month  purchaseil.  If  there  is  any  one  present  represent- 
ing a  company  having  such  an  arrangement,  I  should  like  very  much 
to  have  the  method  of  accounting,  sale  of  tickets,  etc.,  explained. 
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At  this  point,  on  behalf  of  Mr.  Ehrhardt  of  the  Cleveland  City 
Railway  Company,  and  Mr.  Davies  of  the  Cleveland  Electric  Rail- 
way Company,  complimentary  tickets  good  on  these  lines  were  dis- 
tributed to  the  delegates. 

The  Chairman:  I  believe  street  railway  men  are  never  known  to 
decline  anything,  and  we  accept  the  tickets. 

Mr.  Mcjilton;  I  move  that  a  vote  of  thanks  be  returned  for  the 
courtesy.    Carried.  

Depreciation. 

BY    H.   C.    M'JILTON,   AUDITOR    BALTI.MORE   TRACTION   COMPANY. 

Having  been  selected  by  your  committee  to  prepare  a  paper  upon 
"  Depreciation,"  I  have  consented  somewhat  reluctantly  to  give  a 
treatise  on  a  subject  of  so  great  importance  to  either  corporate  or 
private  enterprises;  embracing  as  it  does  features  so  difficult  to 
handle  I  would  much  rather  it  had  been  left  to  one  who  may  have 
have  had  greater  experience  than  myself. 

I  will  first  take  up  what  the  definition  of  the  word  "  Depreciation" 
is.  As  laid  down  by  Webster's  Unabridged  Dictionary,  it  is  as  fol- 
lows; ist.  The  act  of  lessening  or  seekmg  to  lessen  price,  value  or 
reputation.  2nd.  The  falling  of  value;  reduction  of  worth.  Burke. 
3rd.    The  state  of  being  depreciated. 

The  second  definition  seems  to  most  clearly  define  the  subject  to 
be  treated,  and  with  that  view  my  next  step  will  be  to  divide  the 
subject  under  two  heads,  as  follows: 

First.    What  should  not  be  charged  to  depreciation,  and 

Second.    What  should  be  charged  to  depreciation. 

For  convenience  I  will  give,  first  some  of  the  most  important  items 
which  should  not  be  charged  under  the  heads  of  the  different  sub- 
division of  accounts. 

TRANSPORTATION   EXPENSES. 
Renewel  of  fare  registers,  punches,  etc. 

MOTIVE    POWER. 

Repairs  or  renewals  of  dynamos  and  their  parts,  the  labor  in 
removing  and  replacing;  renewals  or  repairs  of  the  switchboard 
equipment  and  labor  making  such  repair  or  renewal. 

Renewal  of  armatures,  commutators,  bearings  and  boxes,  fields 
gears,  pinions,  trolleys,  lightning  arresters,  rheostats,  switches,  etc. 
the  cost  of  labor  replacing  same  and  making  connections  with  those 
damaged  or  destroyed. 

Renewals  or  repairs  to  steam  plant  in  power  houses  including 
boilers,  engines,  pumps,  shafting,  belts,  piping,  steam  fitting,  station 
fixtures,  etc.,  nor  the  cost  of  labor  necessary  in  making  such  renewals 
or  repairs. 

Repair  or  renewals  of  tools,  machinery,  shafting,  boilers,  engines, 
etc.,  in  shops  of  the  company,  including  labor,  etc. 

MAINTENANCE   OF   WAY. 

Renewal  of  conduits  (cable  or  electric),  rails,  cross-ties,  paving, 
trolley  poles,  feed  and  span  wires,  and  appliances  for  suspension  and 
insulation  of  same;  track  bonding,  drains  under  tracks,  flooring 
bridges,  frogs  and  switches,  joint  fastenings,  tools,  implements, 
wages  of  laborers  engaged  in  this  work;  repairs  to  power  stations,  car 
houses,  car  shops,  repair  shops,  blacksmith  and  machine  shops;  coal 
chutes  and  bins;  pits  in  car  houses  and  shops;  cranes  in  power 
houses;  buildings,  wharves,  etc. 

MAINTENANCE   OF   CARS. 

New  cars  taking  the  place  of  old  to  make  the  number  good;  repairs, 
including  labor  to  keep  cars  up  to  standard;  renewals  of  trucks, 
axles,  wheels,  brakes,  headlights,  brake  shoes,  axle  boxes,  springs, 
sand  boxes,  etc. 

None  of  the  above  items  should  be  charged  to  "  Depreciation,"  for 
the  reason  that  the  first  cost  has  either  been  charged  to  construction 
or  plant  account,  or  carried  as  an  asset  in  other  accounts  and  to  which 
nothing  should  be  added  except  for  the  first  and  original  cost  of  the 
property,  and  therefore  if  not  chargeable  to  either  of  the  above 
accounts,  repairs  of  every  description  and  character  must  necessarily 
be  chargeable  to  operating  expenses — less  amounts  received  from 
sale  of  removed  or  defective  parts — in  order  not  to  wrongfully 
increase  the  assets  of  the  company. 

Further,  inasmuch  as  the  operating  of  the  road  receives  all  benefits 
of  the  cost  of  the  first  installation,  operating  expenses  should  stand 
the  cost  of  repairs,  including  labor  and  all  renewals.  This  is  essen- 
tial, notwithstanding  they  all  add  materially  to  the  present  or  future 


value  of  the  property;  but  in  order  to  get  at  the  correct  cost  of  the 
operation  of  the  road  as  a  whole,  or  per  car-mile,  you  do  not  arrive  at 
a  proper  basis  for  calculation  until  the  second  or  third  year  of  opera- 
tion, and  it  is  not  fair  to  compare  a  newly  equipped  road  with  one 
which  has  been  in  operation  a  number  of  years. 

WHAT   SHOULD   BE   CHARGED   TO    DEPRECIATION. 

It  is,  no  doubt,  a  well  understood  fact  that  it  matters  not  how  much 
is  spent  and  charged  10  operating  expenses  in  order  to  keep  the  plant 
of  a  street  railway  company  or  manufacturing  corporation  in  A  No.  i 
condition,  it  is  never  after  once  put  in  operation  considered  as  good 
as  new,  for  the  reason  that  more  improved  machinery,  etc.,  can  be 
purchased  later  on  to  replace  same,  often  at  a  reduced  cost. 

This  is  most  important  in  the  case  of  loss  by  fire  when  you  are 
making  up  your  schedule,  preparing  for  settlement  of  your  loss  with 
the  insurance  companies  (as  those  having  gone  through  the  experi- 
ence of  fires  know),  there  is  always  a  certain  amount  deducted  by 
insurance  companies  on  account  of  depreciation,  whether  apparent 
or  not.  And  the  same  state  of  affairs  applies  to  the  sale  of  any  par- 
ticular piece  of  machinery,  etc.,  which  has  been  discarded. 

Therefore,  conceding  the  above  to  be  true,  that  is,  by  charging  the 
cost  of  repairs  and  renewals  to  operating  expenses,  your  property  is 
virtually  in  as  good  a  condition  physically  at  the  end  of  each  year  as  it 
was  in  the  beginning,  at  the  same  time  agreeing  that  there  is  a  depre- 
ciation, it  is  wise  and  appropriate  for  corporations  to  set  aside  at  the 
end  of  each  year  such  an  amount  as  is  warranted  after  a  thorough 
and  impartial  inspection  of  the  property. 

I  further  believe  that  it  is  thoroughly  understood  that  circum- 
stances alter  cases,  but  by  carefully  following  out  the  above  method, 
it  is  the  opinion  of  the  writer  that  you  will  not  go  wrong,  but  will  be 
protecting  the  assets  of  your  company,  and  I  know  of  no  better  way 
of  doing  this  than  by  charging  to  operating  expenses  all  renewals 
and  repairs,  as  I  have  indicated  in  the  first  part  of  this  paper,  and 
by  the  accumulation  of  a  fund  as  an  offset  against  such  depreciation 
as  cannot  be  covered  by  charges  to  operating  expenses. 


Mr,  Greene;  I  move  that  the  paper  be  received  and  spread  upon 
the  minutes,  with  thanks.     Carried. 

Mr.  Hibbs:     How  do  you  ascertain  depreciation? 

Mr.  Mcjilton:  The  depreciation  can  be  arrived  at  by  a  committee 
appointed  from  the  board  of  directors  in  conjunction  with  the  heads 
of  the  different  departments. 

Mr.  Hibbs:  How  would  you  treat  a  car  purchased  to  replace  one 
which  has  seen  service? 

Mr.  Mcjilton:  When  a  car  has  seen  all  its  service,  and  is  done 
for  and  is  replaced  by  a  new  one  to  maks  good  the  number,  the  cost 
of  the  new  car  should  not  be  charged  to  depreciation,  but  should  be 
charged  direct  to  operating  expenses;  operating  expenses  receiving 
credit  for  whatever  may  be  derived  from  the  sale  of  the  material, 
etc.,  from  the  old  car. 

Mr.  Hibbs:  Have  you  had  any  difficulty  with  insurance  adjusters 
on  account  of  depreciation? 

Mr.  Mcjilton:  I  have,  and  I  have  been  unable  to  find  any  one  that 
has  not,  in  adjusting  a  loss. 

Mr.  Brockway:  My  experience  in  steam  railroad  accounting  has 
been  that  they  have  no  depreciation  account  there,  but  as  Mr. 
Mcjilton  says,  when  a  new  car  is  purchased  or  built  to  replace  an  old 
one,  it  is  repairs;  but  when  one  railroad  company  destroys  another 
railroad  company's  car,  depreciation  is  figured  at  6  per  cent  per  year. 
In  the  interchange  of  freight  cars,  when  one  is  wrecked  belonging  to 
another  company,  the  bill  is  rendered  with  6  per  cent  depreciation; 
otherwise,  there  is  no  depreciation. 

Mr.  Ham:  There  is  an  inconsistency  in  calling  it  a  depreciation 
account,  because  you  are  not  charging  all  items  into  it;  if  it  has  the 
effect  of  a  sinking  fund,  it  is  a  bad  term.  When  the  car  is  depreci- 
ated, you  do  not  charge  it  to  depreciation. 

Mr.  Mcjilton:     What  would  you  do  when   there  is  a  large  fire? 

Mr.  Ham:     That  would  come  in  under  insurance. 

Mr.  Mcjilton:  What  would  you  do  with  the  amount  knocked  off 
by  the  insurance  company  for  depreciation?  You  cannot  charge  that 
into  operating  expenses.  The  difference  between  the  actual  worth 
of  the  car  to  you,  and  what  the  insurance  company  allows  you  should 
go  to  depreciation. 

Mr.  Wilson:  When  you  replace  a  thing,  is  it  your  opinion  it  should 
be  charged  to  operating  expenses? 

Mr.  Mcjilton:     I  beg  your  pardon;  I  do  not  want  you  to  think  that 
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everything  replaced  should  be  charged  to  operating  expenses, 
because  vou  may  replace  something  that  has  not  actually  seen  ser- 
vice; but  my  idea  is,  that  after  you  have  gotten  all  the  service 
possible  out  of  a  thing,  upon  replacing  it  the  cost  is  properly  charge- 
able to  operating  expenses. 

Mr.  Barnaby:  That  would  give  one  little  item  placed  against 
depreciation  fund  to  reduce  it,  but  if  you  happen  to  have  the  cars 
insured,  you  would  practically  have  no  need  of  using  the  fund. 

Mr.  Mcjilton:  The  insurance  companies  in  our  State  will  not 
insure  for  over  So  per  cent  and  you,  therefore,  should  have  some 
provisions  made  for  the  depreciation  which  is  claimed  by  them. 

Mr.  Duffy;     I  should  like  to  hear  from  Mr.  Higgins  on  this  subject. 

The  Chairman:     Will  Mr.  Higgins  kindly  give  his  views. 

Mr.  Higgins:  In  trying  to  get  at  the  net  earning  power  of  certain 
properties,  I  had  occasion  to  go  into  the  question  of  depreciation  a 
good  deal,  because  it  was  a  new  thing — that  is,  this  electric  railway 
business  was  new;  and  it  is  difficult  to  apply  to  it  the  same  plan  of 
procedure  which  obtains  in  steam  railroad  practice.  As  some  one 
has  said,  it  is  not  customary  in  steam  railroads  to  have  such  a  reserve 
fund;  but  it  is  because  they  have  been  in  operation  longer  and  have 
found  by  experience  how  much  per  annum  can  be  charged  up  to 
maintain  the  property  perpetually.  With  the  electric  railway,  the 
system  is  too  new  to  do  this;  but  in  order  to  get  at  something  which 
might  approximate  correctness — that  is  to  say  a  method  of  procedure 
which  would  be  at  least  better  than  mere  guess  work— this  plan  was 
hit  upon;  that  is  to  say,  to  have  in  each  particular  case  under  consid- 
eration the  engineer  of  the  road  called  in,  as  Mr.  Mcjilton  says,  the 
different  department  heads,  and  for  them  to  determine  the  probable 
average  life  of  the  different  sections  of  the  plant;  which  will  be,  we 
will  say,  15  years;  electric  station  plant,  which  will  be  we  will  say,  25 
years;  the  life  of  the  cars  exclusive  of  trucks,  which  will  be,  we  will  say 
10  years,  or  including  trucks  and  motors,  10  years;  the  life  of  the  track, 
we  almost  dare  to  hope  with  the  modern  construction,  10  years.  If 
we  have  the  initial  investment  of  the  different  sections  of  the  plant, 
and  estimate  what  it  it  probable  we  may  be  able  to  replace  those  for 
at  the  end  of  their  respective  lives,  and  allow  something  for  scrap 
value,  we  will  get  a  sum  of  money  which  at  the  end  of  the  life  of  the 
track,  we  will  say,  that  it  will  take  eighty  per  cent  of  the  initial  cost 
to  replace  the  track  at  the  end  of  that  time,  or  when  the  track  has  to 
be  replaced.  Meanwhile,  all  the  ordinary  current  repairs  are  going 
on  from  year  to  year,  and  there  must  be  an  estimate  of  the  average 
repairs,  or  at  the  end  of  the  time  the  track  is  worthless  and  must  be 
thrown  away.  Some  money  must  be  provided  to  do  that,  and  it  is 
easy,  mathematically,  to  figure  a  sum,  which  put  at  interest  from  the 
beginning  of  operation  in  the  first  year,  will  at  an  agreed  rate  of 
interest,  say,  four  per  cent,  amount  at  the  end  of  the  10  years  time  to 
the  sum  fixed  upon  to  replace  the  track. 

That  annual  sum  figured  for  every  section  of  the  plant,  in  its  dif- 
ferent estimated  life,  will  be,  it  seems  to  me,  a  true  depreciation, 
always  supposing  the  time  is  correct,  and  the  sums  are  large  enough 
to  cover  these  renewals  so  that  the  accumulating  sums  for  the  reserve 
fund,  or  depreciation  fund,  if  you  call  it  so,  passed  every  year  to  the 
fund,  will  just  balance  the  increased  depreciation  year  by  year,  and 
the  sum  of  the  value  of  the  plant,  the  operating  value  of  the  plant, 
not  the  selling  value  (for  the  instant  you  put  a  car  into  service  the 
selling  value  depreciated)  but  the  operating  value  ef  the  plant  as  it 
decreases  is  balanced  by  the  depreciation  fund,  so  that  the  two 
together  make  up  the  original  investment,  and  there  you  have  your 
assets  constantly  kept  up  to  their  original  value  by  the  operation  of 
this  reserve  fund.  Charges  to  this  reserve  fund  should  be  charged  to 
operating  expenses,  to  some  definite  department,  such  as  reserve 
fund,  not  general  expenses,  or  to  the  depreciation  fund,  or  something 
like  that. 

That  scheme  of  finding  the  true  earning  power  of  street  railway 
property,  and  incidentally  the  depreciation  of  the  plant,  has  passed 
muster  with  some  of  the  brightest  lawyers  in  .\ew  N'ork.  They  have 
adopted  it  as  a  plan  for  action  and  are  at  the  present  time  engaged 
upon  a  more  definite  plan  for  accomplishing  that  in  their  books. 

.VIr.  Brockway:     Is  not  that  guess-work,  to  a  certain  extent? 

.\Ir.  Higgins:  It  is,  but  it  is  guesswork  based  upon  a  principle, 
which  is  less  guess-work  than  simply  saying  5  or  10  per  cent  is  depre- 
ciation. It  presupposes  a  definite  life,  which  from  the  past  experi- 
ence of  engineers  and  judgment  of  probabilities  can  be  arrived  at 
with  a  sufficient  approximation  to  correctness  to  .serve  the  purpose. 

Mr.  Uimmock:  We  have  a  bridge  on  our  road  between  (Jmaha 
and  Council  Bluffs  where  attention  has  been  given  to  certain  parts  of 
its  depreciation  which  may  be  of  interest  while  we  are  discussing  the 


matter.  While  the  bridge  is  made  mostly  of  steel,  time  would  cause 
a  depreciation  in  its  value  provided  it  was  not  properly  protected  by 
paint.  I  refer  to  that  part  of  the  bridge  composed  of  iron  and  steel. 
The  floor  of  the  bridge  is  made  entirely  of  wood.  The  life  of  certain 
parts  of  the  wood  might  be  estimated  to  be  10  years,  while  the  life  of 
the  paving  blocks  might  be  5  years,  according  to  the  wear  and  tear 
from  vehicles,  etc.  Therefore  at  the  end  of  every  5  or  10  years  the 
owners  of  said  bridge  would  be  called  upon  for  an  amount  of  money 
sufficient  to  renew  these  parts  as  well  as  to  repaint  the  bridge,  say, 
every  three  or  four  years.  In  our  case  we  opened  a  paving  and 
painting  fund  (which  may  be  called  a  depreciation  fund)  and  charge 
off  each  month  of  the  year  a  proper  proportion  of  said  sum,  which  of 
course  we  would  be  compelled  to  estimate,  from  the  fact  the  cost  of 
repaying  and  repainting  the  bridge  this  year  might  be  entirely  differ- 
ent on  account  of  a  change  in  the  markets  10  years  hence,  therefore 
when  a  monthly  statement  is  presented  to  the  directors  showing  how 
much  it  cost  to  operate  the  road,  we  include  in  said  expense  the  pro- 
portion per  month  of  this  depreciation  account,  crediting  the  paving 
and  repainting  fund  each  month  and  debiting  cash  as  said  amount  is 
laid  aside  for  paving  and  repainting  when  the  proper  time  comes. 

While  these  repairs  will  not  take  place  for  5  or  10  years,  when  that 
time  arrives,  the  pirectors  will  not  have  a  surprise  in  store  for  them 
on  the  grounds  that  they  knew  nothing  of  such  an  expense  from  the 
fact  that  we  have  laid  it  before  them  each  month  as  time  progressed. 

Of  course,  if  labor  and  material  had  advanced  after  the  5  or  10 
years  had  elapsed,  the  fund  would  not  be  sufficient  to  cover  the 
repairs  to  the  extent  of  the  difference  of  our  estimate  and  the  mar- 
ket value.  On  the  other  hand,  if  labor  and  material  had  depreciated 
the  fund  would  exceed  the  repairs  and  could  be  transferred  to  some 
other  account  and  put  to  some  other  use.  Again,  if  the  travel  over 
said  pavement  increased  its  depreciation,  said  repairs  would  have  to 
be  made  sooner  or  later  than  the  estimated  time,  which  would  cause 
another  discrepancy  in  the  account.  However,  is  it  not  better  to  have 
the  matter  always  before  us  (although  on  account  of  being  estimated 
it  may  not  be  exactly  correct)  than  it  would  be  to  have  nothing  at  all 
to  remind  us  that  sooner  or  later  we  would  be  called  upon  to  renew 
these  parts  of  the  bridge,  and  when  said  time  arrives  be  unprepared 
for  it,  and  surprised  also  at  the  cost.  While  such  an  account  has  its 
advantages,  it  has  its  disadvantages,  and  it  is  an  account  which  1 
think  will  bear  discussion.  You  might  also  apply  this  to  all  parts  of 
a  road  or  its  equipment,  but  in  doing  so  it  would  be  almost  impossible 
to  open  an  account  for  each  department  or  part  of  the  road,  as  the 
accounts  would  become  too  numerous;  therefore,  if  a  depreciation 
account  is  kept  at  all,  which  is  a  question  according  to  argument  here 
today,  every  department  should  be  gone  over  thoroughly,  and  an  esti- 
mate made  of  the  depreciation  of  each  particular  item  and  one 
depreciation  account  opened  to  cover  all. 

Mr.  Mcjilton:  Acknowledging  that  you  do  put  the  pavement  in 
proper  or  first-class  condition,  when  you  get  the  pavement  down  do 
you  consider  the  bridge  as  good  as  the  day  you  built  it? 

Mr.  Dimmock:    The  pavement  is. 

Mr.  Mcjilton:     I  mean  the  bridge  in  its  entirety. 

Mr.  Dimmock;     No. 

Mr.  Mcjilton:  For  that  reason  you  have  got  to  set  aside  a  certain 
propfirtion  for  the  depreciation  you  cannot  see. 

The  meeting  was  then  adjourned  until  10  o'clock  Wednesday 
morning.  

Wednesday  Morning  Session. 

Chairman  Hall  called  the  meeting  to  order  at  10  a.  m.  and  called 
for  the  report  of  the  committee  on  organization.  Mr.  Smith,  of  Lynn, 
chairman  of  the  committee,  presented  its  report,  which  after  careful 
consideration  was  adopted  article  by  article,  as  follows: 

Constitution  and  By-Laws  of  the  Street  Railway  Accountants'  As- 
sociation of  America. 


I.  ThouHinoof  tho  A«Hooiation  Bball  be  "The  Street  Lltiilway  Acoonntante'  Ansn- 
ciatioD  of  America."  and  ito  otiioe  shall  be  at.  tho  place  where  the  Hecretary  re- 

OHJttCT. 

I I,  Tlie  object, of  thin  At»i*ociation  shall  bo  to  briiiK  toKother  tUom  engaged  in  the 
accoiinlinK  deijurtineiit  of  Htreet  Railway  Ooaipaniea,  for  the  interchanKe  of  idea*, 
to  promote  tlm  adoption  of  a  uniform  aystem  of  accounts,  and  to  improre  th© 
worlc  of  the  accuanting  department. 
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MEMBSR8. 

III.  TliP  uipuibers  of  tliie  Association  fttmll  consist  of  American  Street  Railway 
OompaDies,  or  lessees,  nr  individual  owners  of  street  railways;  and  each 
member  shall  be  entitled  to  one  vot«  by  a  delegation  preeentint;  proper  creden- 
tials. 

AMENDMENT. 

IV,  This  Constitntion  may  be  amended  by  a  two-third  votes  vote  of  the  mem- 
bers present  at  a  regular  meeting,  after  30  days'  notice  thereof  has  been  given  to 
each  member  in  writing  by  the  Secretary. 


By-Laws. 

APPLIOATIONa. 

I.  Every  applicant  for  membership  shall  signify  the  same,  in  writing,  to  the  Sec- 
retary, enclosing  the  reiiuisite  fee,  and  shall  sigh  the  Constitution  and  By-Laws. 

OFFI0EB8  AND  EXECUTIVE  COMMITTEE. 

II.  The  otHcers  shall  consist  of  a  President,  three  Vice-Presidents,  a  Secretary 
and  Treasurer,  and  four  others,  who  shall  conetitnte  the  Executive  ('ommittee. 
The  Executive  (Committee  shall  have  entire  charge  and  manae:ement  of  the  atfairs 
of  the  Association.  TheOtKcers  and  Executive  Conimiltee  shall  be  elected  by 
ballot,  at  each  regular  meeting  of  the  Association,  and  shall  hold  titfice  until  their 
successors  shall  be  elected.  The  duties  of  Secretary  and  Treasurer  shall  be  per- 
formed by  the  same  person. 

DUTIES  OF  OFFICERH. 

III.  The  Officers  of  the  Association  shall  assume  their  duties  immediately  after 
the  close  of  the  meeting  ut  which  they  are  elected;  they  shall  hold  meetings  at  the 
call  of  the  President,  or,  in  his  absence,  at  the  call  of  the  Vice-Presidents,  in  their 
order,  and  make  arrangements  for  carrying  out  the  objects  of  the  Association. 

PRESIDENT. 

IV.  The  President,  if  present,  or,  in  his  absence,  one  of  the  Vice-Presidents, 
in  their  order,  if  present,  shall  preside  at  all  meetings  of  the  Association  and  of 
the  Executive  Committee. 

TREASURER. 

V.  The  duties  of  the  Treasurer  shall  be  to  receive  and  safely  keep  all  money  of 
the  Association:  to  keep  correct  accounts  of  the  same,  and  pay  all  bills  approved 
by  the  President,  and  he  shall  make  an  annual  report  to  be  submitted  to  the  Asbso- 
ciatlon. 


VI.  The  duties  of  the  Secretary  shall  be  to  take  minutes  of  all  proceedings  of 
the  Association  and  of  the  Executive  ('ommittee  and  enter  them  in  proper  books 
for  the  purpose.  He  shall  conduct  the  correspondence  of  the  Association,  read 
minutes  and  notices  of  all  meetings,  and  also  papers  and  communications,  if  the 
authors  wish  it,  and  perform  whatever  duties  may  be  required  in  the  Constitution 
and  By-Laws  appertaining  to  his  department. 

MEETINGS. 

VII.  The  regular  meeting  of  the  Association  shall  be  held  at  the  samn  time  and 
in  the  same  place  as  the  meeting  of  the  American  Street  Railway  Association. 
Special  meetings  may  be  held  upon  the  order  of  the  Executive  Committee.  Notice 
of  every  meeting  shall  be  given  by  the  Secretary,  in  a  circular  addressed  to  each 
member,  at  least  todays  before  the  time  of  meeting.  Ten  members  shall  consti- 
tute a  quorum  of  any  meeting. 

ORDER  OF  BUSINESS.      (1.) 

VIII.  .4t  the  regular  meeting  of  the  Association  the  order  of  business  shall  be; 
1.    The  reading  of  the  minutes  of  the  last  meeting. 

•i.    The  address  of  the  President. 

3.  The  report  of  the  Executive  Committee  on  the  management  of  the  Associa- 
tion during  the  previous  year. 

4.  The  report  of  the  Treasurer. 

5.  Reports  of  Special  Committees. 

6.  The  election  of  otficers. 

7.  The  reading  and  discussion  of  papers,  of  which  notice  hae  been  given  to  the 
secretary  at  least  30  days  prior  to  the  meeting. 

8.  General  business. 

ORDER  OF  BUSINESS   CZ). 

IX.  At  other  general  meetings  of  the  Association  the  order  of  business  shall 
be  the  same,  except  aa  to  the  3rd,  4th  and  5th  clauees. 


X,  The  Secretary  shall  send  notices  to  all  members  of  the  Association  at  least 
30  days  before  each  meeting,  mentioning  the  papers  to  be  read  and  any  special 
bnsinesB  to  be  brought  before  the  meeting. 

EXECUTIVE  COMMITTEE. 

XI.  The  Executive  Committee  shall  meet  one  hoar  before  the  opening  of  each 
annual  meeting  of  the  Association;  and  on  other  occasions  when  the  President 
shall  deem  it  necessary,  upon  such  reasonable  notice,  specifying  the  business  to 
be  attended  to,  as  the  committee  shall,  by  vote,  determine.  A  vote  of  the 
Executive  Committee  may  be  taken  by  mail  when  deemed  advisable. 


TOTING. 

Xil.    All  votes,  except  as  herein  otherwise  provided,  shall  be  ■ 
ase  of  a  tie  the  presiding  officer  may  vote. 


I  voce,  and  i 


BEADING  OF  PAPERS 

XIII.  All  papers  read  at  ttie  meetings  of  the  .Association  must  relate  to  matters 
connected  with  the  objects  of  the  Association,  and  must  have  the  anthoiity  and 
approval  of  the  Executive  Committee  before  being  read.  Persons  lowhom  sub- 
jects are  assigned  most  signify  their  intention  in  wiiting  to  prepare  the  paper, 
and  to  forward  the  paper  to  the  Secretary  at  least  30  days  previons  to  the  date  of 
meeting. 


PAPERS,   BLANKS  AND   FORMS. 

XIV.  All  papers,  blanksand  forms  submitted  to  the  meeting  of  the  Association 
shall  remain  the  property  of  tlie  owner,  subject,  however,  to  b«  retained  by  the 
Executive  Committee  for  examination  and  ose. 


XV.  Members  shall  pay  annual  dues  of  ten  dollars,  payable  in  advance.  The 
Executive  Committee  thall  have  no  power  to  expend,  for  any  purpose  whatever, 
an  amount  exceeding  that  received  as  hereinbefore  provided  for.  It  shall  be  the 
duty  of  the  members  to  make  such  returns  t^o  the  Secretary  as  shall  be  required  by 
the  Executive  Committee. 

ARKEARS. 

XVI.  No  member  whose  annual  payments  shall  be  in  arrears  shall  be  entitled 
to  vot-e. 

WITHDRAWAL. 

XVII.  Any  member  may  retire  from  membersldp  by  giving  written  notice  to 
that  effect  to  the  Secretary,  and  the  payment  of  all  annual  dues  to  that  date;  but 
shall  remain  a  member  and  liable  to  the  payment  of  annual  does  until  such  pay- 
ments are  made,  except  as  hereinafter  provided. 

EXPULSION. 

XVIII.  A  member  may  be  expelled  from  the  Association  by  ballot  of  two- 
thirds  of  the  members  voting  at  any  regular  meeting  of  the  Association,  upon  the 
written  recommendation  of  the  Executive  (Committee. 

RULES  OF  ORDER. 

XIX.  All  rules  not  provided  for  in  these  By-Laws  sliall  be  those  found  in 
Roberte'  Roles  of  Order. 

AMENDMENT. 

XX.  Notice  of  all  propositions  for  adding  to  or  altering  any  of  these  By-Laws 
shall  be  given  to  the  members  of  the  Association  at  least  :10  days  before  the  meet- 
ing at  which  they  are  to  be  acted  upon. 

COPIES  OF  CONSTITUTION  AND  BY-LAWS. 

XXI.  Each  member  of  the  Association  shall  be  furnished  by  the  Secretary  with 
a  copy  of  the  Constitution  and  By-Laws  of  the  Association,  and  also  a  list  of 
members. 


Mr.  Calderwood:  I  move  the  adoption  of  the  Constitution  and 
liy-Laws  as  a  whole,  as  amended.     Carried. 

The  Chairman:  The  next  business  is  the  report  of  the  Nominat- 
ing Committee.  , 

Mr.  Greene:  Mr.  Chairman  and  gentlemen  — Mr.  Hurington  was 
named  as  the  Chairman  of  the  Committee,  but  afterwards  turned  the 
matter  over  to  me.  It  has  been  difficult  for  your  Committee  to  get  a 
ticket  which  will  please  all,  or  which  will  be  even  satisfactory  to  our- 
selves, when  there  was  so  much  good  timber  to  choose  from,  but  we 
present  the  following; — 

President,  Henry  L.  Wilson,  Boston,  Mass. 

First  \'ice-President,  C.  N.  Duffy,  St.  Louis,  Mo. 

Seccmd  Vice-President,  J.  F.  Calderwood,  St.  Paul,  Minn. 

Third  Vice-President,  C.  B.  Reavis,  Augusta,  Ga. 

Secretary  and  Treasurer,  W.  B.  Brockway,  Toledo,  O. 

The  Executive  Committee,  the  foregoing  and  Dana  Stevens,  Wash- 
ington, D.  C;  W.  S.  Dimmock,  Council  Bluffs,  la.;  W.  G.  Ross,  Mon- 
treal, Can.;  E.  R.  L.  Tighe,  Brooklyn,  N.  Y. 

The  Chairman:  You  have  heard  the  report  of  your  nominating 
committee.     What  will  you  do  with  it? 

Mr.  Avery:  I  move  that  the  report  of  the  committee  be  received 
Carried. 

On  motion  Mr.  Keister  cast  one  ballot  for  the  ticket  and  the  chair 
declared  the  gentlemen  named  as  duly  elected. 

The  Chairman:  Mr.  Davies  made  a  suggestion  yesterday  morning 
that  a  committee  be  appointed  to  take  charge  of  the  matter  of  stand- 
ardizing our  accounts.  The  matter  was  postponed  until  today.  I 
regret  that  he  is  not  here  to  take  the  matter  up  again. 

Mr.  Hibbs:  I  move  that  a  committee  of  three  be  appointed  to  cor- 
respond with  the  different  roads  represented,  and  receive  blanks  and 
other  information,  showing  the  different  sub-heads  that  they  have  in 
use  at  present,  and  that  the  committee  tabulate  the  matter  for  action 
at  the  next  meeting.     Carried. 

The  Chairman:  There  is  yet  one  paper  to  be  read  by  J.  P.  E. 
Clark,  of  Binghamton,  who  is  unexpectedly  detained  at  home.  The 
secretary  will  read  his  regrets  as  telegraphed  and  the  paper. 


Naming  and  Standardizing  Apparatus. 

BV  j.  p.  E.  CLARK,  GENERAL  MANAGER  BINGHAMTON  RAILROAD 
COMPANY,  BINGHAMTON,  N.  V. 

Upon  glancing  over  the  list  of  papers  to  be  read  at  this  convention 
I  am  inclined  to  think  the  subject  assigned  me,  a  mis-allotment,  as 
I  find  myself  the  only  general  manager  upon  the  list,  surrounded  by 
a  number  of  the  most  efficient  and  widely  known  Street  Railway 
Auditors  and  Office  Men  of  the  country,  whose  practical  experience 
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enables  them  to  treat  much  more  iiitt-lHgeiitly  the  various  timely 
subjects  of  interest,  than  a  man  who  looks  on  from  the  outside  and 
whose  principal  duty  as  far  as  the  office  is  concerned  is  to  find  fault 
and  create  as  much  work  for  the  department  as  possible;  however, 
an  interchange  of  ideas  between  our  respective  departments  at  this 
time  may  not  be  amiss. 

With  the  advent  of  rapid  transit  upon  street  surface  railways  and 
the  almost  universal  adoption  of  electricity  as  a  motive  power,  came 
an  entire  and  complete  revolu- 
tion in  the  manner  and  mode  of 
operation  of  the  street  railways 
of  this  country.  The  relegation 
J^  of  the   horse  and   mule  to   the 

;,  pasture  and  bone  yard  and  the 

substitution  of  the  electric  motor 
opened  up  an  entirely  new  and 
uncultivated  field  to  practical 
street  railway  men,  who,  for  the 
time  being,  were  in  an  almost 
dazed  condition,  owing  to  the 
radical  changes  demanded,  and 
the  then  largely  experimental 
condition  of  the  new  theory; 
however,  with  the  never  failing 
resources  and  undaunted  en- 
J.  P.  E.  CLARK.  gi.gy   ^^^   courage   with   which 

the  average  up-to-date  street 
railway  man  is  necessarily  endowed,  one  by  one  the  various  obstacles 
have  been  overcome,  and  today,  notwithstanding  the  e.\treme  youth 
of  the  modern  street  railway  system,  it  has  developed  into  a  strong, 
robust  child,  with  promise  of  a  useful  maturity. 

While  the  development  of  the  street  railway  systems  of  this 
country  for  the  past  few  years  has  been  rapid,  it  has  at  the  same 
lime  been  thorough,  and  from  the  chaotic  and  experimental  stages 
have  almost  universally  emerged  thoroughly  systematized  and  well 
managed  plants,  organized  to  best  subserve  the  interests  of  the 
people  and  to  produce  the  best  financial  results  for  their  owners. 
This  condition  is  due,  in  a  large  measure,  to  the  advantages  afforded 
in  various  ways  for  an  interchange  of  ideas  pertaining  to  the  practical 
management  and  operation  of  street  railways. 

The  most  approved  methods  of  construction,  cost  of  maintenance 
and  the  efficiency  and  life  of  electrical  ecjuipment,  appliances  and 
trucks,  the  cost  of  larger  and  more  commodious  car  bodies,  the  care 
and  inspection  of  equipment,  the  best  means  of  stimulating  traffic, 
how  to  select  employes,  and  many  other  practical  operating  questions 
of  vital  importance  have  been  satisfactorily  demonstrated  by  prac- 
tical results,  and  thoroughly  discussed  at  the  various  .State  and 
American  Street  Railway  Association  Conventions,  and  commented 
upon  at  length  by  the  various  Street  Railway  journals.  The  time 
devoted,  even  by  the  busiest  of  street  railroad  officials,  in  attending 
those  conventions  and  the  careful  perusal  of  the  various  articles  upon 
practical  subjects  written  by  practical  men,  has  proved  time  well 
expended,  much  benefit  being  derived  by  the  free  exchange  of  ideas 
and  the  comparison  of  results  obtained  by  different  methods  adopted. 
Until  I  received  notification  from  the  Editor  of  the  .Street  Railway 
Review  of  the  proposed  convention  of  Street  Railway  Accountants, 
it  had  not  occurred  to  me  how  completly  the  Auditor,  Accountant 
and  Office  had  been  ignored  at  conventions,  in  the  preparation  of 
papers  read  thereat,  the  general  discussion  ensuing  and  even  through 
the  columns  of  the  various  journals  published  throughout  the  country 
devoted  to  Street  Railways  and  their  interests. 

Active  and  thorough  research  for  data,  useful  in  compiling  this 
paper,  revealed  to  me  forcibly  that  the  Auditor,  Accountant,  and  the 
best  method  of  ofifice  work  and  record  has  been  "  lost  in  the  shuffle," 
as,  in  looking  over  carefully  the  files  of  street  railway  journals  and 
reports  of  several  State  and  National  Conventions,  I  found  absolutely 
nothing  relative  to  the  subject,  except  in  a  brief  and  general  way. 

When  the  important  relation  of  the  office  to  the  practical 
managing  department  of  the  street  railway  is  considered  it  is  sur- 
prising that  the  state  of  affairs  just  mentioned  exists.  That  this  con- 
dition is  radically  wrong,  none  will  gainsay  I  am  pleased  that  the 
Street  Railway  Review  has  taken  the  initiative  in  what  I  consider  a 
move  in  the  right  rliri-ction,  which  should  prove  of  incalculabli: 
benefit,  not  only  to  the  auditing  department,  but  to  every  person 
directly  interested  in  the  management  and  operation  of  street 
railways. 


This  conference  of  Street  Railway  .Accountants,  called  for  the  pur- 
pose of  considering  different  forms,  methods  and  plans  used  by  the 
various  roads  represented  in  compiling  accounts,  records,  etc.,  and  to 
arrange,  if  possible,  a  standard,  which  can  be  adapted  to  meet  the 
requirements  of  both  the  larger  and  smaller  roads,  thereby  affording 
a  correct  basis  of  comparison  and  the  diffusion  of  general  valuable 
infjrmation,  will  have  accomplished  valuable  results,  if  the  purpose 
of  the  convention  is  fully  carried  out  and  a  standardized  form  of 
accounts  generally  adopted. 

In  order  to  successfully  accomplish  the  desired  end  it  becomes 
necessary,  as  far  as  practicable,  for  the  operating  department  to 
standardize  and  name  equipment,  apparatus,  and  parts  of  every 
description,  also  materials  of  all  kinds  used  in  construction,  in  order 
that  the  various  articles  purchased  as  new  outfit  or  used  in  repairs 
and  maintenance  will  be  charged  under  the  proper  heads.  In  view 
of  the  fact  that  a  store-keeper's  catalog,  recently  published  by  an 
enterprising  street  railway  manager,  for  the  general  use  of  street 
railways,  contains  two  hundred  and  twenty-five  different  headings, 
with  numerous  items  under  each,  in  many  instances  upward  of  one 
hundred,  a  person  is  overwhelmed  at  the  outset  by  the  vast  number 
of  articles  used  in  the  operation  and  maintenance  of  a  street  railway 
system,  and  the  first  general  impression  gained,  is  that  the  naming 
and  standardizing  of  the  apparatus  and  equipment  is  a  hopeless  task; 
but  a  more  detailed  investigation  of  the  catalog  reveals  that  a 
majority  of  the  articles  mentioned  therein  are  of  minor  importance 
and  could  be  easily  disposed  of  by  a  more  general  classification,  so 
that,  from  the  standpoint  of  the  number  of  articles  used  a  standard 
couid  be  arranged  without  great  difficulty.  There  is,  however,  in  my 
mind,  a  greater  obstacle  to  overcome  in  standardizing  and  naming 
apparatus  than  the  one  1  have  just  commented  upon,  and  that  is  the 
fact  that  no  two  electric  railways  are  equipped  alike;  the  style  and 
pattern  of  car  bodies,  trucks,  type  of  motors,  station  apparatus,  the 
miscellaneous  equipment  and  the  character  of  work  and  material 
used  in  track  and  overhead  construction  varying  according  to  the 
requirements  of  the  respective  roads,  thereby  precluding  the  possi- 
bility of  as  complete  a  standardizing  of  ecjuipment  and  apparatus  as 
might  be  desired  or  has  been  attained  by  steam  railroads. 

1  am  also  frank  to  confess  that  I  do  not  consider  it  altogether  essen- 
tial to  street  surface  railways  that  an  absolute  standard  should  be 
adopted.  I  do,  however,  firmly  believe  that  there  should  be  a  form- 
ula arranged  that  would  enalile  the  accountant  to  enter  charges  un- 
der their  proper  headings  and  that  there  should  be  an  understanding 
and  agreement  between  the  practical  managing  department  of  the 
various  street  railways  as  to  what  constituted  motor  parts,  trucks,  car 
bodies,  generators,  engines,  boilers,  station  appliances,  and  all  other 
classified  equipment,  and  1  submit  that  there  should  be  detailed  ac- 
counts and  necessary  forms  for  same,  showing  exactly  the  expense 
of  maintenance  and  repairs,  not  only  of  the  different  classifications; 
for  instance, — "maintenance  of  trucks"  should  show  the  cost  of  re- 
pairs to  brakes,  renewal  of  wheels,  general  repairs  to  truck  frame; 
likewise,  "repairs  to  electrical  e<juipment,"  "repairs  car  bodies,"  etc., 
should  be  classified  in  detail  showing  the  cost  of  repairs  and  mainten- 
ance of  each  classification.  1  consider  that  a  standard  form  giving 
the  various  sub-classifications  and  what  should  constitute  same,  could 
be  easily  arranged,  which  would  prove  of  incalculable  benefit;  and  in 
preparing  same,  name  and  standardize  as  far  as  practicable  the  ap- 
paratus, equipment  and  parts  used. 

If  you  will  permit  me  to  digress  (which  I  have  assumed  the  liberty 
of  doing  throughout  this  paper,  as  the  subject  allotted  me  diil  not  af- 
ford the  opportunity  to  state  all  1  desired  to  say),  1  think  the  most 
important  suggestion  in  accomplishing  the  desired  standard,  and  ar- 
riving at  a  fair  and  equitable  basis  of  comparison,  is  that  there  should 
be  a  plain  straightforward  distinction  made  between  cost  of  mainten- 
ance, repairs,  renewals  and  betterments,  and  a  standard  form  agreed 
upon  so  that  when  operating  expenses  of  various  roads  are  compared, 
the  official,  director,  stockholder  or  bondholder  making  the  compari- 
son would  at  least  have  the  satisfaction  of  knowing  that  the  figures 
shown  demonstrated  the  expense  of  operation  based  upon  similar 
charges  and  computed  according  to  the  standard  adopted  by  the 
most  cimipetent  street  railway  auditors  of  the  country. 

The  same  suggestion  applies  to  construction,  as  at  the  present  time 
there  are  as  many  systems  of  division  of  accounts  in  this  depart- 
ment as  there  are  street  railways,  and  it  is  generally  undifrstood,  not 
only  by  street  railway  men,  but  by  investors,  that  the  manner  in  which 
repairs,  renewals,  and  new  construction  are  divided  and  charged  has 
an  important  bearing  on  the  accouut  "operating  expenses."    There- 


232 


(jtecd/l^ilw^S^eA^^ 


fore,  if  a  proper  and  equitable  standard  and  division  can  be  arranged 
and  universally  adopted,  whereby  the  charges  in  this  department  be- 
longing to  "operating  expenses"  are  properly  assigned  it  will  redound 
to  the  benefit  of  the  general  street  railway  interests  of  the  country, 
and  when  understood  by  investors  that  a  standard  form  of  charges 
has  been  adopted  and  is  prevalent  it  will  beget  confidence,  thereby 
directly  affecting  and  strengthening  street  railway  securities. 

As  I  have  observed  above,  the  standardizing  and  naming  of 
material  used  in  the  construction  department,  as  tar  as  practicable, 
is  as  necessary  to  the  accountant  as  in  the  operating  department,  and 
in  my  opinion  can  be  more  easily  accomplished.  While  a  perfect 
standardizing  and  naming  of  apparatus,  equipment  and  material 
used  in  the  operation  of  street  railways  may  not  be  possible,  a  classi- 
fication sufficiently  explicit  and  complete  can  be  arranged  and  tl  e 
parts  and  material  pertaining  to  the  respective  classification  properly 
assigned,  whereby  the  accountant  will  be  enabled  to  enter  charges 
under  proper  heads,  and  when  statements  are  submitted  to  ihe 
operating  department  the  latter  may  have  the  pleasure  and  satisfac- 
tion of  knowing  that  the  account  "repairs  to  steam  plant,"  does  not 
include  any  charges  properly  belonging  to  "removal  of  snow  an  1 
ice." 

An  important  factor  in  enabling  the  auditors  or  accountants  to 
make  proper  classification  is  to  familiarize  themselves  as  far  as  pos' 
sible  with  the  practical  operating  department  of  their  respective 
roads,  become  acquainted  with  the  appliances  and  apparatus  in  use 
and  the  parts  necessary  to  the  repairs  and  maintenance  of  same 
The  operating  department  should  in  turn  afford  the  office  daily 
classified  reports  of  repairs  made  and  material  used  for  same  and 
give  necessary  details  and  information,  thereby  enabling  the  account- 
ants to  perform  their  work  intelligently  and  with  confidence. 

The  necessity  of  a  standardized  form  of  accounting  is  plainly 
apparent;  obvious  reasons  demand  it,  but  as  a  basis  of  satisfactory 
comparison  and  information  to  the  individual  road,  it  is  particularly 
essential  and  of  paramount  benefit,  and  I  believe  the  association  of 
the  Street  Railway  Accountants  will  be  an  invaluable  adjunct  to  one 
of  the  largest  and  most  enterprising  business  interests  this  great 
nation  possesses.  I  prophesy  a  useful  and  busy  future  for  the 
organization,  and  think  the  annual  interchange  of  ideas  and  practical 
results  and  hours  of  social  pleasure  passed  at  forthcoming  conven- 
tions will  enable  all  present  to  render  their  respective  interests 
renewed  and  i.iiproved  service. 


Mr.  Burington  I  move  that  the  paper  be  accepted  and  entered  on 
the  minutes,  with  the  thanks  of  the  meeting.     Carried. 

Mr.  Reavis:  I  move  a  vote  of  thanks  be  tendered  to  the  local 
members  of  the  Association  for  their  courtesy,  and  also  to  Messrs. 
Windsor  and  Higgins  of  the  street  railway  press. 

Unanimously  carried. 

Mr.  Mcjilton:  There  is  one  point  I  do  not  think  we  are  up  to  date 
on,  and  that  is  in  the  matter  of  notifying  conductors  properly  about 
their  shorts.  I  would  consider  it  a  particular  favor  if  the  members 
who  are  here  would  send  me  a  copy  of  the  blank  which  they  use  for 
that  purpose.  I  do  not  like  to  rob  the  table  over  there  and  I  would 
like  to  get  blanks  on  the  subject. 

Mr.  Barnaby:  Our  people  are  anxious  to  get  a  good  storekeeper's 
method  of  reporting.  We  find  sometimes  that  several  thousand  feet 
of  track  will  be  missing,  and  it  takes  a  great  deal  of  labor  to  trace  it 

The  Chairman:  I  have  the  pleasure  of  introducing  to  you,  not  a 
stranger,  but  one  who  is  known  to  us  all,  our  new  president,  Henry 
L.  Wilson,  of  Boston. 

President  Wilson:  Gentlemen,  1  accept  this  position  rather  reluc- 
tantly; but  as  it  is  only  for  a  short  time,  as  our  next  meeting  occurs 
in  a  few  months,  I  will  try  to  fill  the  position  in  the  meantime.  This 
election  puts  me  in  mind  of  a  story  of  an  occasion  where  a  small 
infant  died,  and  the  wake  which  followed  was  attended  by  very  many 
people.  The  master  of  ceremonies  got  up  and  said  he  wished  to 
apologize,  he  was  very  sorry  he  was  obliged  to  present  so  small  a 
corpse  to  so  good  an  audience.  (Laughter.)  1  feel  in  the  position 
the  corpse  must  have  felt,  and  I  think  the  committee  which  nomin- 
ated me  owes  the  rest  of  you  an  apology  for  having  nominated  so 
small  a  man  for  this  position.  I  know  we  are  in  a  hurry,  and  I  will 
not  go  into  any  elaborate  remarks.    (Applause.) 

I  think  there  is  one  committee  which  failed  to  report,  the  committee 
on  blanks,  but  perhaps  it  was  discharged  by  its  own  acts  when  it  ful- 
filled its  duties.  There  is  one  other  thing  which  comes  up  before  us, 
and  that  is  the  committee  which  is  to  be  appointed  on  the  standard- 


izing of  accounts.  I  have  had  that  delegated  to  me.  I  would 
appoint  C.  N.  Duffy,  St.  Louis;  William  F.  Ham,  Brooklyn,  and  J.  F. 
Calderwood,  Minneapolis.  The  Chair  is  now  open  for  further  busi- 
ness.    Is  there  any? 

Mr.  Burton:  I  move  a  vote  of  thanks  be  extended  to  our  retiring 
chairman  and  our  secretary,  who  succeeds  himself. 

The  motion  was  put  and  carried. 

Mr.  Hall:  I  want  to  thank  you  for  the  courtesy  which  you  have 
shown  me  in  electing  me  as  your  temporary  chairman,  and  also  for  the 
vote  of  thanks  which  you  have  just  passed.  1  do  not  want  to  weary 
you  with  a  long  speech,  because  I  am  not  a  speech  maker;  but  I  want 
to  express  to  you  what  I  have  heard  from  everyone  to  whom  I  have 
spoken  since  we  have  been  here,  and  that  is,  that  this  meeting  has 
been  a  success.  It  seems  to  me  we  have  accomplished  the  object 
which  brought  us  together.  Some  of  the  members  in  speaking  this 
morning  have  mentioned  about  our  getting  through  with  the  business 
and  attending  to  it  properly.  1  do  not  think  that  is  anything  more 
than  should  be  expected  from  such  a  body  of  men  as  we  are,  occu 
pying  the  posiiions  which  we  do  in  our  companies.  That  has  been 
o'lr  education;  that  is  what  we  are  employed  for,  to  attend  to  the  busi- 
ness in  a  systematic  manner,  and  in  such  a  way  that  we  may  show  the 
results  of  what  we  do,  and  we  have  done  that  here  in  our  meeting. 
Personally  I  came  here  to  learn,  and  I  feel  that  I  have  been  individually 
amply  repaid  by  coming,  and  that  I  can  go  back  to  the  company  which 
I  represent  and  make  myself  of  more  value  to  them  in  dollars  and 
cents  than  I  was  before  coming  here.  It  may  have  been  a  narrow, 
contracted  and  selfish  view  which  I  took  in  regard  to  having  the 
meeting  in  October,  but  I  reached  that  conclusion  simply  because  I 
cannot  be  with  you,  and  this  I  regret  now,  and  shall  regret  it  until  the 
time  of  the  meeting  is  changed,  which  I  believe  is  only  a  question  of 
time.    (Applause.) 

The  President:     What  further  business  is  there? 

The  secretary  called  for  the  payment  of  dues,  which  was  promptly 
responded  to,  and  at  i  o'clock  the  meeting  adjourned. 


At  2  o'clock  the  delegates  were  taken  in  charge  by  a  committee  of 
Cleveland  street  railway  officials,  including:  J.  B.  Hanna,  F.  T. 
Pomeroy,  A.  E.  Aiken,  W.  G.  McDowell,  John  Erhardt,  F.  S.  Burton, 
W.  W.  Herrick  and  A.  L.  Lynn,  Jr.  The  trip  was  made  in  a  hand- 
some interurban  Brill  car  of  the  Painesville  line,  and  went  over  some  40 
miles  of  the  Cleveland  Electric  and  the  Painesville,  Cleveland  &  East- 
ern lines.  An  enjoyable  lunch  was  served  on  board  by  the  Cleveland 
roads,  and  the  trip  was  a  most  delightful  and  interesting  one.  The 
return  was  made  in  time  to  catch  the  early  evening  trains,  and  it  was 
with  genuine  regret  the  hosts  and  visitors  parted.  An  inspection  was 
also  made  of  the  offices  of  the  Cleveland  Electric,  which  are  unusu- 
ally well  arranged,  and  which  suggested  several  improvements  to 
some  of  the  visitors  for  their  own  office  work. 


Convention  Notes. 

Several  of  the  accountants  took  advantage  of  the  trip  to  visit 
several  cities  going  and  returning,  to  study  other  system  of  accounts 
and  office  methods. 

The  convention  was  under  obligations  to  J.  B.  Rutherford,  of  the 
Steel  Motor  Company,  who  has  headquarters  in  Cleveland,  for  appre- 
ciated courtesies. 


H.  A.   Dorner,  manager  of  the  Dorner  &   Dutton   Manufacturing 
Company,  distributed  neat  souvenir  gears. 


The  proceedings  were  reported  by  T.  E.  Grossman,  who  has 
reported  the  meetings  of  the  American  Association  for  so  many 
years. 

It  was  generally  conceded  that  the  accountant  who  can  always 
figure  out  a  dividend  is  a  valuable  man. 


The  Hollenden  hotel  management  took  splendid  care  of  the  con- 
vention. The  large  banquet  room  was  tendered  for  the  meetings  and 
set  with  small  tables  around  which  the  delegates  sat  and  upon  which 
they  could  spread  their  papers  and  take  notes. 


The  display  of  blanks  and  forms  as  arranged  by  the  committee 
was  a  most  interesting  feature  and  was  constantly  surrounded  by 
delegates  examining  and  studying  the  exhibit.    At  future  meetings  a 
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F,    E.  SMITH. 


CALDEKWOOD. 


E.     R.    L.   TIGHE. 


C.    B.    REAVIS. 


large  room  will  be  required  for  the  classified  display  and  the  com- 
mittee in  charge  promises  a  collection  in  October,  which  alone  will 
be  worth  a  trip  to  examine. 


During  the  trolley  ride  several  of  the  famous  Cleveland  viaducts 
were  crossed,  and  afforded  F.  E.  Smith,  who  has  made  quite  a  study 
of  viaducts,  an  opportunity  to  entertain  and  enlighten  his  comrades 
on  the  subject. 

C.  B.  Reavis,  auditor  of  the  Augusta,  Ga.,  lines,  wore  a  fine  new 
knight  templar  watch  charm,  which  with  a  highly  complimentary 
letter  from  Colonel  Uyer,  was  presented  him  by  the  employes  of  the 
company  just  as  he  was  leaving  to  attend  the  Cleveland  meeting. 


The  illness  of  H.  J.  Davies,  of  the  Cleveland  Electric,  which  pre- 
vented him  from  attending  any  but  the  first  session,  was  greatly 
regretted.  Mr.  Davies  is  an  acknowledged  authority  on  accounts, 
whose  assistance  would  have  been  most  gratifying. 


The  discussion  of  what  date  is  best  for  subsequent  meetings  was 
extended  and  earnest,  and  the  matter  will  probably  come  up  for  ac- 
tion and  possibly  change  at  the  October  meeting.  The  advantages 
of  meeting  at  the  same  time  as  the  American  are  an  opportunity  to 


W.   S.    IJIM.MICK. 


FKA.NK    K.    OKEEN 


meet  the  large  number  of  operating  men  and  managers,  study  the 
exhlbits  and  secure  the  same  reduced  rate  of  fare.  It  would  also 
permit  such  operating  men  as  have  much  to  do  with  the  accounting 
department,  as  is  the  case  with  many  small  roads,  to  attend  at  least  a 
part  of  the  Accountants'  sessions,  while  in  attendance  on  the  Ameri- 
can Association  meetings.  On  the  other  hand  it  is  very  hard  for 
many  roads  to  spare  all  the  men  at  one  time  that  ought  to  be  m  at- 
tendance at  both  meetings.  There  will  also  be  many  questions  which 
the  Accountants'  Association  will  want  to  refer  to  the  American  for 
advice  and  opinion,  and  this  can  better  be  done  if  the  two  meetings 
had  an  interval  of  some  months,  so  as  to  permit  a  proper  considera- 
tion and  study  of  tlic  questions.  The  unanimous  sentiment  also  was 
that  the  new  association  would  have  to  put  in  long  hours  of  work  and 
did  not  want  to  be  thought  desirous  of  seeking  the  pleasure  trips 
which  are  prominent  features  of  the  other.    No  one  who  sal  through 


even  one  session  of  the  Cleveland  meeting  could  fail  to  mark  the 
earnest,  busmess-like,  hard-working  character  of  the  convention;  and 
only  those  who  were  present  can  realize  the  amount  of  work  accom- 
plished in  the  two  days. 


LOCOMOTIVES  AT  STREET  RAILWAY 
CROSSINGS  IN  WASHINGTON. 


The  Commissioners  of  the  District  of  Columbia  have 
revoked  their  order,  requiring  all  trains  to  stop  at  street  rail- 
way crossings  and  have  substituted  the  following  regulation  : 
"  No  locomotive  or  train  with  or  with  out  a  locomotive 
attached  shall  pass  over  any  street  railroad  crossing  where 
the  cars  of  a  street  railroad  are  propelled  by  cable  or  electric 
power,  except  in  obedience  to  signal  given  by  the  gateman 
employed  by  the  corporation  owning  the  tracks  over  which 
such  locomotive  or  train  is  to  pass  and  such  signal  shall  not 
be  given  until  the  crossing  gates  are  closed  in  such  manner 
as  to  effectually  prevent  access  to  said  tracks  from  the  high- 
way." 


THE  FIRST  ELECTRIC  LINE  IN  MEXICO. 


L'P  to  the  present  time,  mules  have  held  full  sway  as  a 
motive  power  for  street  car  lines  in  all  the  cities  of  Mexico. 
One  insurmountable  difficulty  in  nearly  every  locality  is  that 
mechanical  power  is  so  expensive  as  to  be  prohibitory.  The 
coal  for  steaming  purposes  is  brought  from  England  and  the 
meager  railroad  facilities  make  its  cost  very  high.  It  is  pre- 
dicted by  engineers,  who  are  cognizant  of  the  conditions  in 
Mexico,  that  the  future  of  electric  street  railways  is  iiol  \ery 
promising  unless  coal  is  discovered  in  considerable  c|iiantities. 
However,  there  arc  some  water  powers  which  might  In'  used 
with  great  profit.  It  would  almost  take  the  breath  (Uil  (if  ;ni 
American  street  railway  engineer  to  learn  that  a  nude  cur 
line,  15  miles  long,  conducts  visitors  and  the  people  of 
Guadalajaro  to  see  the  lieautiful  falls  of  Juauacatlan,  the 
"  Niagara  of  Mexico."  There  is  a  water  power  of  some 
importance  near  the  city  of  Jalapa  and  it  is  now  used  to  gen- 
crate  power  for  eleilric  lights.  This  same  station  is  to  be 
used  to  operate  an  eUclric  line  from  Jalapa  to  Cordoba,  2^ 
miles  distant. 

The  contract  for  the  line  and  e(|uipiniul  has  bci-n  gi\eu  to 
C.  K.  Loss  tNi  Co.,  railway  engineers,  hz]  I'tilhnan  building, 
Chicago.  Six  cars  are  to  be  run  on  llu-  Wnr,  freiglil  as  well 
as  passenger  .service  being  rendered. 


An   electric 
Spain. 


d    is   proposed   between    Balza   and   IJlieda, 
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This  departmentis  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  andjmakers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


At  I  I  :45    p.    m.  on    March    24,  a  fly-whccl    burst  at  the- 

Edgar  Thomson  steel    works,   Bracklock,    Pa.      The  wheel 

was    24   ft.   in  diameter,   weighed  60  tons,    and   was  in  two 

segments  ;   the  engine  cylinder  was  54  in.  in  diameter  and  60 

in.  stroke.      It  was  set  to  run  at  67  r.  p.  m.  being   controlled 

by   a    Porter-Allen   governor.     The    engine    was    used    for 

driving  rolls  ;   when  the  accident   occured  a  rail  had  just  left 

the  rolls  causing  the  engine  load  to  drop  from  2,000  h.  p.  to 

friction    load,  and    the   belt  to   the    governor   breaking,  the 

engine  ran  away.      Before  the  engineer  could  shut  off  steam 

the  wheel  had   burst.      It  is  said   that   one   segment  struck  a 

double  i2-in.  I-beam   30   ft.    long   and  cut  it    in  two  without 

bending  it  more  than  i  in.     The  engineer  was  fatally  injured 

by  a  piece  of  the  wheel  which  fell  upon  him. 

*        * 
# 

Cheap  coal,  most  frequently  slack  or  culm,  requires  for 
its  combustion  specially  constructed  furnaces  and  grates,  and 
even  with  the  so-called  smokeless  furnaces,  so  many  types  of 
which  are  on  the  market,  it  is  an  extremely  difKcult  matter 
to  avoid  producing  smoke.  Culm  has  been  successfully 
burned  for  several  years  at  Scranton,  Pa.,  and  the  Delaware, 
Lackawanna  &  Western  Railroad  burns  the  finer  sizes  of 
of  coal,  rice,  buckwheat,  etc.,  on  most  of  its  locomotives. 
With  a  view  to  utilizing  dust  that  is  too  fine  to  burn  on  any 
grate,  and  perhaps  more  particularly  to  avoid  the  production 
of  smoke  much  attention  has  been  given  to  various  types  of 
dust  burners.  The  finer  the  coal  the  more  difKcult  it  is  to 
secure  a  proper  supply  of  air,  and  in  burning  dust  it  is 
essential  that  the  coal  be  thoroughly  mixed  with  or  sus- 
pended in  the  air  as  it  is  introduced  into  the  furnace,  so  that 
air  may  reach  each  particle  and  complete  combustion  ensue. 
In  one  form  of  burner,  known  as  the  Lindenstrasse  Market 
apparatus  the  chimney  draft  carries  the  dust  into  furnace. 
In  this  apparatus  the  only  entrance  for  air  is  through  a  pipe, 
at  the  intake  of  whicli  is  placed  a  wind  wheel,  given  motion 
by  the  draft.  The  motion  of  this  wheel  operates  to  shake  a 
screen  placed  in  the  lower  part  of  the  dust  reservoir,  and 
thus  a  supply  of  dust  is  constantly  shaken  down  into  the  air 
current  and  carried  into  the  furnace.  In  other  types  the 
dust  is  fed  to  the  burner  by  means  of  an  Archimedes'  screw 
or  other  positive  motion,  and  then  blown  into  the  furnace  by 
a  current  of  air  under  pressure  or  by  a  jet  of  steam  which, 
by  its  inspirator  action,  draws  air  for  combustion  with  it. 
The  form  of  chamber  or  nozzle  where  the  coal  and  air 
meet  is  such  that  the  two  are  thoroughly  mixed,  and  the 
stream  spread  it  as  it  enters  the  furnace.  Experiments  at 
Scranton  some  years  ago  showed  that  culm  would  give  from 
70  to  90  per  cent  of  the  heating  effect  of  the  screened  coal. 
Recent  experiments  by  Ilerr  Schneider,  chief  engineer  of 
the  Steam  Users'  Association  of  Berlin,  gave  the  heat 
utilized  in  making  steam  as  from  66  to  77  per  cent  of  the 
theoretical  heating  value  of  the  fuel ;  the  type  of  boiler  was 
not  mentioned  in  the  report  giving  these  figures.     With  our 


ordinary  low  grade  fuels  this  means  an  evaporation  of  from 
7  to  9  lbs.  of  water  from  and  at  212°. 

* 

Editor  Street  R,\ii,wav  Review  :  In  making  com- 
parisons between  the  crank  and  flywheel  pump  I  ne\er 
thought  of  the  large  pumps  used  in  waterworks,  and  since 
you  refer  to  them  you  must  acknowledge  that  nearly  all 
waterworks  pumps  of  a  size  to  be  compared  with  feed 
pumps  are  decidedly  not  of  the  crank  and  flywheel  type.  As 
reported  in  your  paper  the  city  of  Chicago  has  just  closed  a 
very  large  contract  for  pumps.  Are  they  of  the  crank  and 
flywheel  type?  One  reason  for  the  popularity  of  this  type 
of  pump  in  England  is  because  they  are  usually  plunger 
pumps,  which  are  much  better  for  feeding  boilers  than  pis- 
ton pumps,  and  thus  the  type  got  some  credit  that  really 
belonged  to  the  water  end  only. 

I  have  already  made  the  test  you  recommend,  except  that 
weighing  the  steam  used  is  much  better  than  figuring  the 
consumption  from  the  cards,  and  the  result  is  that  a  first 
class  compoiuid  single  steam  jacketed  pump  will  do  a  horse- 
power on  a  good  deal  less  than  60  pounds  steam.  How 
much  less  the  electric  driven  pump  will  do  it  on  I  don't 
know,  but  not  enough  to  make  the  steam  pump  the  least 
desirable  under  the  circumstances. 

In  marine  work  where  it  has  been  customary  to  drive  all 
the  pumps  from  the  main  engines,  the  practice  is  being 
abolished  and  they  are  using  the  very  apparatus  that  you 
want  retired  from  the  power  plants.  Even  on  the  rivers 
the  cumbrous  old  doctor  is  giving  way  to  the  better  pump 
for  feeding  boilers,  and  simplicity  is  too  much  of  an  item  in 
power  plants  to  permit  the  universal  application  of  electric 
driven  pumps.  Engineer. 

The  Chevalet  Feed  Water  Heater. 


The  illustrations  for  which  we  are  indebted  to  the  Elec- 
trical Engineer,  London,  show  the  general  arrangement  of 
plant  and  a  sectional  view  of  the  Chevalet  feed  water  heater. 
Exhaust  steam  enters  at  B,  the  baffle  plate  E,  acting  as  a 
separator  to  remove  any  oil,  and  passes,  as  shown  by  the 
arrows,  up  through  a  series  of  si.\  rings  or  trays.  Cold 
water  enters  at  the  top  of  the  heater  and  runs  b)-  gravity 
from  each  tray  to  the  one  below.  In  each  tray  are  six  or 
more  inlets  for  steam  and  three  water  overflow  tubes. 

By  boiling  the  water,  the  carbonic  acid  is  driven  off  and 
the  carbonate  of  lime  precipitated  ;  the  sulphate  of  lime  if 
present  is  eliminated  by  a  solution  of  carbonate  of  soda 
introduced  at  the  same  time  as  the  crude  feed  water.  The 
supply  of  soda  solution  is  proportioned  to  the  water  drawn 
from  the  heater  by  the  feed  pump,  the  soda  pump  being 
actuated  by  one  of  the  moving  parts  of  the  feed  pump. 
About  one-fifth  of  the  exhaust  steam  is  reciuired  for  the 
heater. 
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This  heater  has  been  in  use  at  the  electric  liy;hting  station 
at  Brompton  for  about  a  year  and  has  resulted  in  keepin<j 
the  boilers  free  from   scale.     The  heaters   must  be  cleaned 


ever)-  six  or  ci<;ht  weeks;  but  although  the  amount  of 
incrustation  is  great,  the  scale  is  soft  and  easily  removed. 
This  is  thought  to  be  because  the  heat  transferred  to  the 
water  is   not   transmitted   through   the   [ilates   on    which    the 

scale  accumulates. 

*        * 
* 

Economy  of  Condensing. 


There  is  no  question  as  to  the  advantages  of  condensing 
over  non-condensing  engines  when  the  power  house  is 
located  where  water  for  condensing  may  be  had  for  the  tak- 
ing. Recently,  however,  a  number  of  railway  power  plants 
have  been  built  remote  from  such  sources  of  water,  and  in 
these  cases  it  is  merely  a  question  of  whether  the  saving  in 
cost  of  operation  and  interest  charges  on  the  plant  will 
justify  the  additional  investment  necessary  to  secure  water, 
or  other  means  of  condensation.  The  bulk,  cost  and  diffi- 
culty of  maintenance  preclude,,  for  large  plants,  all  those  air 
condensers  in  which  the  steam  is  condensed  in  pipes  or 
closed  tanks  presenting  a  large  surface  to  the  atmosphere. 
Where  other  conditions  than  economy  require  that  the  steam 
shall  not  escape  to  the  atmosphere  these  air  condensers  are 
often  used  to  advantage  on  a  small  scale  as  on  the  steam 
tram  cars  in  France. 

For  condensing  in  large  plants  two  plans  arc  in  use  for 
cooling  the  condensing  water  so  that  it  may  be  used  over 
and  over  again.  The  simpler  is  to  discharge  the  water  onto 
broad  tables,  slightly  inclined,  over  which  it  flows  to  a  shal- 
low basin.  This  method,  however,  requires  a  relatively 
large  area,  which  is  a  decided  disadvantage  where  the  price 
of  land  is  high.  The  second  is  by  means  of  a  cooling 
tower,  which  being  vertical,  takes  up  but  little  ground  area, 
but  is  much  more  expensive  to  install.  The  Worthington 
tower  consists  of  a  cylindrical  steel  shell  open  at  the  top  and 
filled  with  layers  of  cylindrical  tubular  tiling.  The  water 
is  pumped  to  the  top  and  flows  over  the  tile  while  a  current 
of  air  is  at  the  same  time  forced  upward  by  means  of  a  fan 
or  blowing  engine. 

The  Barnard  cooling  tower  made  by  the  Wheeler  Con- 
denser &  Engineering  Company,  consists  of  a  rectangular 
casing  in  which  arc  suspended  the  requisite  number  of  mats 
woven  of  steel  wire  and  galvanized,  over  which  the  water 
flows.  The  casing  is  preferably  of  steel  plate  but  may  be 
of  wood  or  brick.  At  the  top  of  the  tower  the  water  is 
distributed  so  that  each  mat  receives  its  due  portion.  A  fan 
is  provided  to  force  a  current  of  air  upward  through  the 
tower.  The  cost  of  this  tower,  including  fan,  fan  engine, 
surface  condenser  and   circulating   pump,  may  l)e   taken  as 


$6  per  horse-power  (f.  o.  b.)  for  an  engine  with  an  econ- 
omy of  15  lbs.  of  water,  and  the  power  for  fan  and  pump 
as  from  3  to  5  per  cent  of  the  i.  h.  p.  of  the  engine. 

In  Chicago,  H.  M.  Sloan,  general  manager  of  the  Calumet 
Electric  Street  Railway,  was  the  first  to  use  the  cooling 
troughs.  He  excavated  a  pond  So  x  200  ft.  and  6%  ft.  deep, 
and  built  three  troughs  15  x  85  ft.,  giving  a  cooling  surface 
of  over  24,000  sq.  ft.  The  soil  is  stiff  blue  clay  and  practi- 
cally water  tight,  making  the  cooler  very  cheap  to  construct, 
the  total  cost  being  $1,200,  to  which  is  added  the  value  of 
the  land,  $2,500,  making  in  all  $3,700.  This  same  method 
for  cooling  condensing  water  is  to  be  used  by  the  Chicago 
Suburban  Railway. 

The  scheme  adopted  by  the  West  .Side  Metropolitan 
Elevated  was  more  heroic,  and  consisted  in  building  two 
tunnels,  5  ft.  in  diameter,  from  the  Chicago  river  to  its  power 
plant  a  mile  distant. 

The  following  table  taken  from  that  of  Dr.  Charles  E. 
Emory  by  Mr.  McElroy,  shows  where  we  may  expect  a 
saving  by  condensing.  A  comparison  of  the  reported  per- 
formance of  power  houses  with  the  economy  given  in  the 
table  will  show  the  figures  in  the  latter  to  be  in  close  accord 
with  modern  practice. 


Simple  high  speed 

Simple  low  speed 

Comp.  high  speed 

Triple  Itigh  speed 

Simple  h.  s.  condensing 

Simple  1.  s.  condensing 

Compound  h.  s.  condensing. 
Compound  I.  s.  condensing, 

Triple  h.  s.  condensing 

Triple  I.  s.  condensing 

Triple  I.  s.  condensing 
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Taking  up  now  the  case  of  the  Calumet.  The  maximum 
net  power  of  the  station  may  be  taken  as  2,000  h.  p.  in  sum- 
mer and  half  that  in  winter.  Assuming  the  averao-e  load 
for  24  hours  to  be  one-fifth  of  the  maximum,  we  have  as  the 
output  300  x  24  X  365  or  2,628,000  horse-power-hours  per 
year.  We  see  that  the  condensing  engine  will  give  a  water 
rate  at  least  6  lbs.  less  than  the  non-condensing  engine  of 
the  same  class.  Assuming  coal  at  $1  per  ton  of  2,000  lbs. 
and  that  this  coal  will  evaporate  6  lbs.  of  water  per  lb.,  this 
means  .05  cent  per  horse-power-hour,  or  $1,314  P^''  year. 
Aside  from  this  return  of  35  per  cent  on  the  cost  of  the  cool- 
ing troughs  a  saving  of  the  cost  of  feed  water  is  also  effected 
as  the  feed  pumps  draw  from  the  cooling  tank. 

The  Metropolitan  Elevated  power  house  has  four  units, 
two  of  2,000  and  two  of  1,000  h.  p.  with  an  average  output 
at  the  switchboard  of  2,000  h.  p.  for  24  hours  per  day. 
With  the  former  assumptions  as  to  cost  of  coal  and  boiler 
performance  there  is  a  saving  of  24  tons  of  coal  per  day  by 
the  use  of  condensing  engines,  which  amounts  to  $8,760  per 
annum.  The  reduced  first  cost  taken  at  $3  per  horse  power, 
the  saving  being  effected  in  the  boilers  and  buildings,  is 
.$  1 8,000. 

If  the  reduction  in  the  coal  bill  be  capitalized  at  8  per 
cent  we  have  .$109,500,  and  that  with  the  saving  in  the  cost 
of  the  plant  gives  $127,500  as  the  maximum  which  could 
be  profitably  invested  in  the  tunnels  for  supplying  condens- 
ing water,  which  is  somewhat  in  excess  of  their  cost. 
From   these  figures  it   appears    that  even  with  the  present 
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capacity  of  station  and  tlie  cheapest  coal  the  tunnels  show  a 
small  margin  of  profit,  which  will  he  increased  as  the  outpnt 
of  the  station  is  increased. 

The  simple  non-condensing  engine  is  not  without  friends 
and  the  new  power  house  of  the  Chicago  City  Railway, 
which  will  eventually  have  a  capacity  of  nearly  12,000  h.  p. 
at  the  switchboard  is  equipped  with  engines  of  this  type  and 
with  return  tubular  boilers. 

In  a  future  issue  we  hope  to  he  able  to  present  the  records 
of  these  plants  which  will  enable  interesting  comparisons  to 
be  made  as  regards  the  economy  of  condensing. 


the  F  street  division  began  to  be  supplied  with  power  from 
this  station  and  the  present  output  is  between  10,000  and 
I  4,000  horse-power-hours  per  day. 

From  the  data  furnished  by  Mr.  Coleman,  the  cost  per 
electrical  horse-power-hour  has  been  computed.  As  no 
additions  have  been  made  to  boiler  or  engine  equipment  the 
niterest  charges  are  the  same  as  before,  $18  per  day.  For 
January  this  makes  the  interest  charge  per  h.  p.-hour  .13472 
cent  or  the  total  cost  of  power  .62602  cent.  The  exces- 
sive water  cost  in  September  is  due  to  a  break  in  the  piping 
making  it  necessary  to  use  water  from  the  city  mains. 


Power  House  Record. 


ITEMIZED     COST      I>EU      ELECTUICAI.     IIOR  SE-I'OW  KK-IIOUK- 
CENTS. 


Through  the  courtesy  of  G.  B.  Coleman,  secretary  and 
general  manager  of  the  Metropolitan  Railroad  of  Washing- 
ton, we  have  received  itemized  statements  of  the  cost  of 
power  generated  at  the  9th  street  station  of  that  company 
during  the  six  months  ending  February  38,  1S97. 

OlTPl'T,  COAL  CONSUMPTION   AND  COST. 


DISTRIBUTION    OE    COST. 


Engineers 

Firemen 

Oilers 

Engine    and    fire 

room  help 

Cylinder  oil 

Engine  oil 

Pump  oil 

White  waste 

Store  room 

Time  book  (Shop). 

Water 

Coal 

Total 

Credit,   oil   barrels 

returned  

Total 


17777 
120.00 
158.41 

87.93 

45-03 

16.14 

16.80 

8.30 

.^6.52 

25.07 

119.51 

,007.05 

,908.53 


?  183.71 
124.00 
161.00 

93.00 
50.83 
16.98 
12.43 
8.37 
27.08 
19.17 
12.63 
1,163.55 
1,872.75 


?  177-76 
1 20.00 
157.50 

90.00 

44.75 
18.96 
11.38 
8.10 
34-14 
15-36 
18.61 
1,219.72 
1,916.31 


S  183.70 
124.00 
170.25 

Q3-30 
51.66 
15-54 
12.60 
8.50 
25-45 
23-15 
5.61 
1,249.74 
1,963.50 


5.05         2.50 2.00         2.75 

1,908.5311,867.70  1,913.8111,963.50  2,041.66  1,842.95 


?  183.70 
124.00 
167.00 

93.00 

52.76 

15.12 

15.12 

8.98 

72.71 

17.18 

5.61 

1,288.48 

2,043.66 


S  165.92 
112.00 
154.00 

84.90 
48.90 
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This  station  is  equipped  with  three  2^0-h.  p.  water  tube 
boilei-s ;  Goubert  exhaust  heaters ;  three  slow  speed  com- 
pound condensing  Green  engines,  ijli  and  32  by  48  in., 
direct  connected  to  300-k.  w.  General  Electric  generators  ; 
steam  feed  pumps  and  steam  pumps  for  lifting  water  from  an 
artesian  well  which  furnishes  the  supply.  The  fuel  is 
Georges  Creek  Cumberland  run  of  mine  coal  costing  $2.79 
per  long  ton.  The  boiler  pressure  carried  is  120  lbs.  The 
station  is  operated  about  2054  hours  per  day. 

In  the  Review  for  November,  1895,  page  716,  a  state- 
ment of  the  performance  of  this  station  was  given.  At  that 
time  the  daily  output  was  3,444  electrical  horse-power-hours  ; 
the  total  cost  per  electrical  horse-power-hour  (including 
repairs,  but  not  including  interest)  $.00946,  and  the  interest 
charges  on  cost  of  plant  $lS  per  day.  The  rate  of  interest 
is  not  stated  but  an  estimate  on  the  cost  of  the  plant  leads  us 
to  think  that  it  was   5   per  cent.      In  July,  1896,  a  portion  of 
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CYLINDER  WITH  SMALL  CLEARANCE. 


A  steam  cylinder  of  novel  design,  adopted  by  Bollinckx 
cS:  Co.,  of  Brussels,  is  shown  in  "  The  Engineer,"  from 
which  we  reproduce  the  cut.  As  shown,  the  cylinder  is  in 
three  pieces  and  is  steam  jacketed,  the  jackets  serving  as  the 
steam  chest.  Steam  is  admitted  to  the  barrel  jacket  at  the 
top  and  passes  to  the  heads,  thus  making  the  jacket  of  the 
barrel  act  as  a  separator.     The  admission  valves  are  of  the 


Corliss  type  but  being  placed  across  the  end  of  the  cylinder 
the  clearance  space  is  very  much  reduced.  The  exhaust 
valves  are  of  the  piston  type  and  move  in  the  direction  of 
the  axis  of  the  cylinder ;  when  closed  the  piston  is  flush  with 
the  head  of  the  cylinder.  The  clearance  by  this  design  is 
reduced  to  less  than  i  per  cent,  and  the  surface  which  is 
alternately  heated  and  cooled  is  a  minimum,  with  consequent 
smaller  loss  from  cylinder  condensation.  The  valves  and 
valve  chests  are  of  hard  cast  iron  and  the  wear  is  said  to  be 
very  slight. 
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ELECTRIC  SNOW  PLOW  AND  LOCO- 
MOTIVE. 


Unlike  most  snow  plows  the  one  built  this  last  winter  by 
the  Akron,  Bedford  &  Cleveland  Railroad  does  not  rest 
inactive  during  the  summer  months,  but,  with  the  snow 
scrapers  removed,  serves  as  a  locomotive,  and  is  used  for 
hauling  excursion  trains  from  various  steam  roads  to  Silver 
Lake,  a  summer  resort  located  on  the  A.,  B.  &  C.  Our 
illustration  shows  this  plow,  which  was  built  at  the  com- 
pany's shops  and  is  known  as  No.  i  oo. 

The  plow  is  43  ft.  long  over  all,  the  main  body  being  35  ft. 
long,  7  ft.  5  in.  wide  and  8  ft.  high  from  bottom  of  main  sills 
to  roof.     The  weight  is  44,000  lbs. 

The  construction  throughout  is  very  heavy,  oak  being 
used  for  all  the  framing.  The  two  center  sills  are  7x9  in., 
3^  ft.  long,  and  the  two  side  sills  are  7x9  in.,  29  ft.  long ;  all 
the  cross  timbers  are  7  x  9  in.  except  the  two  which  are  directly 
above  the  bolsters  at  each  end  of  the  car,  these  being  14x9 


three  windows  in  each  end  and  two  in  each  side  of  the  car. 
On  each  side  in  the  middle  is  a  sliding  door  5  ft.  wide  and  7 
ft.  high  with  two  windows.  The  entire  outside  of  the  car 
and  the  roof  inside  are  painted  white ;  the  walls  insi<le  are 
dark  red. 

The  snow  scrapers  consist  of  a  large  blade  on  each  end  of 
car  and  set  at  an  angle  of  45  degrees.  These  scrapers  are 
3  ft.  wide,  3  in.  thick  and  i  i  ft.  long,  built  of  oak  throughout, 
bolted  together  by  large  bolts  and  slabs  of  i^x6-in.  steel. 
On  the  inside  and  at  the  same  angle  is  a  4-in.  shaft  with  tum- 
blers ;  these  are  connected  to  the  scraper  with  3/^-\n  chains. 
Additional  safety  chains  are  provided  which  take  most  of 
the  weight  of  the  blade.  Three  5<(-in.  chains  run  from  the 
extreme  ends  of  main  sills  to  the  bottom  edge  of  the  scraper 
to  withstand  any  end  or  side  thrust  when  the  plow  is  work- 
ing a  heavy  snow  bank.  A  4-in.  toggle  shaft  6  ft.  long, 
with  one  end  fastened  to  the  main  side  sill  of  the  car  and  the 
other  to  the  scraper  blade,  also  adds  stiffness  to  the  scraper. 
On   the   rear   side  of  the  blades   are   fastened   steel  brushes 


ELECTRIC    LOCOMOTIVE   AND   SNOW   PLOW — AKRON,   BEDFORD   *   CLEVELAND. 


in.  All  the  cross  timbers  are  niurtised  into  the  main  sills, 
the  mortises  being  white  leaded,  and  tlic  frame  tictl  together 
by  six  heavj-  bolts.  To  stiffen  the  main  timbers  two  truss 
rods  are  placed  under  the  outside  sills,  passing  over  the  ends 
of  the  bolsters  and  fastened  to  the  extreme  ends  of  the  side 
sills,  with  turn  buckles  in  the  middle. 

The  bolster  proper  is  built  up  of  two  pieces  of  steel 
f^x6  in.  by  7  ft.,  with  oak  between  them  and  on  the  sides, 
and  bolted  together.  The  bolsters  are  bolted  to  the  cross- 
timbers  by  eight  ^xi6-in.  bolts,  making  solid  bolsters  14 
in.  wide  by  15  in.  deep.  The  framing  above  the  floor  is  all 
of  oak  timbers  6x7  in.  mortised  together.  Eight  mortised 
braces  on  each  side  stiffen  the  car  against  end  thrusts.  On 
each  side  a  truss  runs  from  the  ends  of  the  side  timber  up 
over  the  door  posts.  The  side  frames  are  tied  together  by 
six  vertical  bolts.  The  inside  of  the  car  is  ceiled,  hiding  the 
framing  and  truss  rods. 

The  floor  is  laid  with  2-in.  matched  Norway  pine.  The 
roof  is  of  5^-in.  white  pine  matched  ceiling,  laid  on  rafters 
spaced  16  in.  apart,  and  is  covered  with  heavy  canvass,  the 
latter  being   given   three  coats  of  heavy   paint.     There  are 


\\  hicii  clean  the  rail  when  the  blades  are  down.  In  order  to 
raise  and  lower  llie  blade  of  tile  scraper,  eitlier  a  lever  or 
compressed  air  may  be  used.  As  the  plow  is  equipped  with 
automatic  air  a  jam  cylinder  is  used  for  this  purpose,  the 
piston  of  which  is  connected  to  a  chain  which  connects  to  a 
tumbler  on  the  shaft.  Air  being  admitted  to  the  cylinder  the 
piston  at  once  rises,  carrying  with  it  the  scraper.  Letting 
the  air  out  of  cylinder  lowers  the  scraper. 

The  plow  is  mounted  on  two  heavy  trucks  of  5  ft.,  6  in. 
wheel  base;  the  axles  an-  ^  in.  in  diameter  and  the  wheels 
33  in.  with  double  plates  and  i  in.  flanges. 

The  electrical  equipment  comprises  four  No.  38  "jo-h.  j>. 
Westinghouse  motors,  one  on  each  axle,  two  rheostat 
cf)Mtrollers,  one  at  each  end  of  the  car,  and  two  1500-ampere 
circuit  breakers.  The  wiring  in  the  car  is  of  ample  capacity 
for  the  heaviest  current  that  the  motors  can  stand.  The 
rheostat  was  built  in  the  company's  shops.  It  is  constructed 
of  wire  such  as  is  used  for  heater  coils,  over  1 7,o()()  ft.  of 
wire  being  used  ;  it  measures  4  ft.  X5  ft.  x  14  in.  Two  trol- 
leys are  used,  and  arc  so  arranged  that  it  is  unnecessary  to 
turn  the  poles  when  the  direction  of  the  car  is  reversed. 
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The  plow  is  cquippctl  with  automatic  air  throughout.  An 
iiidcpenclcnt  air  compressor  is  locatcil  inside  the  car.  West- 
inghouse  engineer's  valve,  brake  cylinder  and  triple  valve  are 
used,  and  the  air  reservoirs  are  of  the  standard  size,  to  fit 
the  car  for  its  summer  service  where  it  replaces  a  steam  loco- 
motive. 

At  each  end  antl  within  easv  reach  of  the  motorman  are 
two  sand  bo.\es  of  about  two  bushels  capacity  each.  The 
mechanism  for  these  boxes  was  designed  in  the  home  shops 
and  they  have  been  found  to  be  a  decided  success. 

Recent  trial  trips  have  shown  that  the  car  can  easih'  make 
30  miles  per  hour. 

Those  interested  in  working  out  general  design  and  details 
of  construction  were  ^^'illianl  Christ}',  general  manager;  F. 
J.  J.  Sloat,  superintendent;  L.  M.  Sheldon,  electrician,  and 
Z.  !Mostellor,  master  carpenter. 


ELECTRICITY  FOR  THE  "ALLEY  L," 
CHICAGO. 


The  South  Side  Elevated  Railroad  of  Chicago  is  to  be 
etpiipped  for  electrical  traction  at  an  estimated  cost  of 
$1,500,000,  audit  is  probable  that  the  work  will  be  com- 
pleted by  October  i.  The  citv  council  has  granted  the  com- 
pany permission  to  connect  with  the  Union  Loop,  building 
an  elevated  structure  through  Harrison  street  to 
Wabash  avenue. 

Sargent  &  Lundy,  consulting  engineers,  have 
completed  the  preliminary  plans  which  were  ac- 
cepted by  the  directors  of  the  company  on  March 
27.  The  power  house  is  to  be  at  the  northeast 
corner  of  State  and  40th  streets,  with  a  frontage 
of  191  ft.  on  .State  and  93  ft.  on  40th  street;  the 
first  installation  will  be  of  ^,000  h.  p.  capacity  ; 
four  units  consisting  of  cross-compound  condens- 
ing Corliss  engines  and  direct  connected  genera- 
tors ;  eight  water  tube  boilers  of  500  nominal  h.  p. 
each;  Green  cconomisers;  approved  coal  han- 
dling machinery  and  mechanical  stokers.  The  stack 
is  to  be  of  steel,  200  ft.  above  the  grates  and  13  ft. 
in  diameter.  The  company  owns  a  lot  with  50  ft. 
frontage,  just  north  of  the  power  house  location, 
so  that  the  plant  may  readily  be  increased  when 
it  becomes  necessary. 

The  initial  voltage  is  to  be  650,  with  a  drop  of  25  volts  on 
the  line.  The  line  is  to  be  divided  into  18  sections,  each 
supplied  by  a  separate  feeder ;  at  stations,  which  so  far  as 
possible  will  be  at  the  ends  of  sections,  the  rail  from  which 
the  motors  take  current  at  starting  will  be  connected  to  both 
sections,  so  that  advantage  may  be  taken  of  both  feeders  at 
starting.  A  third  rail,  similiar  in  design  to  that  on  the  Lake 
Street  "L"  and  the  Union  Loop  will  be  used,  with  per- 
haps a  different  type  of  insulator.  At  the  yards  the 
tracks  will  have  the  third  rail  so  that  switching  may  be 
done  by   motor  cars. 

The  present  plan  is  to  operate  trains  of  one  motor  car 
equipped  with  two  motors  of  about  135  h.  p.  each,  hauling 
two  trailers,  and  making  an  average  speed  of  14  miles  per 
hour.  Extensions  of  the  line  are  contemplated  but  nothing 
definite  has  as  yet  been  decided. 


ST.  LOUIS  CORLISS  ENGINE. 

The  illustration  shows  a  view  of  the  "heavy  duty"  corliss 
engine  which  has  been  designed  by  the  St.  Louis  Iron  & 
Machine  Works  to  supply  the  demand  in  recent  years  for 
an  engine  which  combines  great  strength,  constant  regula- 
tion under  wide  range  of  load,  economy  of  operation,  and 
ability  to  operate  continuously  under  great  overload.  This 
combination  makes  the  engine  especially  suited  for  electric 
railway  power  houses  and  for  service  in  rolling  mills  and 
other  places  where  the  conditions  are  very  severe. 

The  main  frame  is  of  box  form,  stiffened  by  heavy  ribs, 
and  designed  to  resist  all  stresses  due  to  the  weight  on  the 
main  bearing  and  to  the  working  of  the  engine.  The  guide 
frame  is  circular  in  section,  and  has  a  pillar  or  foot  extend- 
ing the  length  of  the  guides  and  resting  on  the  foundation. 
The  cylinder  is  made  with  heavy  walls  and  flanges,  and  in 
this  type  is  designed  for  a  working  pressure  of  150  lbs.  On 
the  gear  side  the  cylinder  feet  are  extended  to  receive  the 
self-contained  dust-proof  dash  pots.  The  valve  gear  is  of 
the  standard  hook  type  and  operated  by  double  eccentrics 
and  wrist  plates.  This  movement  gives  a  cut-off  variable 
between  zero  and  three-quarters  stroke,  with  a  constant 
exhaust  opening  and  compression.  The  valves  are  made 
single  or  double   ported   according  to  the  type  and  speed  of 


"  HEAVY    duty"   ST.    LOUIS   CORLISS. 

the  engine.  All  rods  and  pins  are  forged  of  crucible  steel 
the  crosshead  and  crank  of  60,000-lb.  open  hearth  steel  and 
the  crank  shaft  of  selected  wrought  iron.  The  governor  is 
of  the  centrifugal  ball  type,  provided  with  a  weighted  lever 
for  changing  speed,  dash  pot  to  prevent  chasing,  and  an  auto- 
matic safety  stop  which  closes  down  the  engine  in  case  of 
accident  to  the  governor. 

The  St.  Louis  Iron  &  Machine  Works  have  had  an  expe- 
rience of  40  years  in  the  manufacture  of  engines  and 
machinery,  and  have  every  facility  in  the  shape  of  modern 
works  and  abundant  capital  to  enable  them  to  undertake 
works  of  magnitude  and  guarantee  satisfaction. 


The  Piedmont  &   Mountain  View  Electric   Railway  is  to 
have  cast-welded  joints, 


The  Consolidated  Traction  Company  of  Newark,  X.  ]., 
has  a  rather  interesting  case  pending.  It  has  brought  action 
in  the  Court  of  Chancery  to  restrain  the  Howard  Savings 
Bank  from  paying  $1,400  which  a  former  conductor,  accused 
of  dishonesty,  has  deposited  there.  No  action  has  vet  been 
taken. 
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EDITED    BY    FRANK    HUMBOLDT    CLARK,    ATTORNEY    AT    LAW,    CHICAGO. 


The  Doctrine  of  Co»ipa?-ativc  Ncgliffciicc  no  Longer  the 
La-.e. 

The  law  of  contributory  negligence  forbids  the  recovery  by  one 
who  by  his  own  fault  brings  any  injury  upon  himself,  and  it  is  no 
longer  a  question  of  comparison  as  to  who  was  most  at  fault. 

Justice  Shepherd  in  givin<;  the  opinion  of  the  Court  says: 

In  a  suit  for  personal  injuries  received  by  the  appellee,  he 
recovered  a  verdict  agaitist  the  appellant  for  $3,800,  which 
was  remitted  down  to  $2,000,  and  judgment  for  that  amount 
was  entered  upon  the  verdict.  The  circumstances  of  the 
accident  under  which  the  suit  arose  were,  briefly,  that  the 
appellee  was  driving  his  team  south  on  Stony  Island  avenue, 
between  76th  and  75th  streets,  on  which  avenue  the  appel- 
lant operates  a  double  track  line  of  electric  cars.  About 
the  time  he  reached  75th  street  he  turned  his  team  and 
attempted  to  cross  the  tracks,  but  before  he  got  over,  the 
rear  of  the  wagon  was  struck  by  an  electric  car  going 
north  and  he  was  thrown  out  and  sustained  the  injuries 
complained   of. 

Appellee  seems  to  ha\  c  ch-iven  luith  >l(i\\i\-,  and  at  nearlv 
a  right  angle  with  the  track.  15ut  whether  under  the  cir- 
cumstances rendering  such  a  coin-se  wise  and  prudent,  he 
should  have  attempted  to  cross  in  front  of  an  electric  car 
which  was  coming  toward  him  at  so  short  a  distance  away, 
as  in  this  case,  and  which  he  saw  before  he  started  to  cross 
the  tracks,  the  very  important  and  close  question  whether  he 
was  not  guilty  of  contributory  negligence  to  such  a  degree 
to  bar  him  from  any  recovery. 

It  is  wrong  to  say  that  the  ciucstion  of  his  contributor\ 
negligence  in  bringing  the  accident  upon  himself  was  the 
controlling  question  of  fact  in  the  case.  We  need  not  at 
this  time  say  that  the  want  of  evidence  upon  that  sul)ject 
was  so  clearly  opposed  to  the  \erdict  as  to  justify  our 
reversal  of  the  judgment  on  that  ground,  although  it  is  made 
our  duty  under  the  law  to  consider  the  evidence,  and  to  set 
aside  verdicts  that  are  not  so  supported  by  it:  C.  iV  E.  R. 
R.  Co.  -.'.  Meech,  163  111.  305  ;  C.  &  N.  W.  Co.  v.  Iloldom, 
66  111.  App  201.  But  there  was,  at  least,  so  much  evidence 
tending  to  show  contributory  negligence  by  the  appellee,  as 
to  require  a  critical  examination  of  the  instructions  that  were 
given  considering  that  question. 

The  7th  instruction  asked  by  the  appellant,  was  as  fol- 
lows : 

7.  "If  the  jury  sliall  find  from  the  exidence  lliat  liotii  the 
motorman  and  the  plaintiff  su))posed  that  the  plaintiff  would 
get  across  the  track  without  being  struck  by  the  car,  and  that  in 
so  doing  they  both  erred  in  their  judgment  in  respect  to  the 
matter,  and  that  the  accident  was  due  to  such  error  in  judg- 
ment on  their  part,  then  the  plaintiff  can  not  recover,  and 
the  verdict  must  be  for  the  defendant."  Instead  of  giving  it 
as  asked  the  court  modified  it  by  inserting  after  the  words 
"in  respect  to  the  matter"  the  words,  "  and  both  exercise 
ordinary  care  and  caution  up  to  the  time  of  the  collision." 

The  theory  upon  which  the  instruction  was  drawn  was 
that  both  the  motorman  and  the  appellee  were  chargeable 
with  the  exercise  of  ordinary  care  and  jiulgnient  in  the  situ- 
ation in  which  they  were  placed,  and  that  if  in  such  reganl 
they  both  erred,  and  the  accident  resulted  in  conseciuence  of 
such  joint  error,  no   recovery   could  be   had.      If  both   were 


equally  negligent  there  could  be  no  recovery,  is  well  settled 
law. 

Tne  instruction  was  warranted,  uiuler  the  evidence  that 
tended  to  show  that  the  appellee  erred  in  judgment  in  sup- 
posing that  he  had  time  to  cross  the  tracks,  and  that  the 
motorman  likewise  erred  in  judgment  in  not  beginning 
sooner  than  he  did  to  try  to  stop  his  train,  and  shoidd  have 
been  given  as  recjuested. 

The  modification  of  the  instruction  was  equivalent  to  tell- 
ing the  jury  that  appellee  could  recover,  utiless  both  himself 
and  the  motorman  were  in  the  exercise  of  ordinary  care.  In 
other  words,  if  the  motorman  was  exercising  ordinary  care 
and  the  appellee  was  not,  then  appellee  could  recover,  v\hich 
was  much  the  same  as  saying  that  the  degree  of  care  on  the 
part  of  the  appellee  was  immaterial,  however  careful  the 
motorman  may  have  been. 

Such  is  not  the  law.  The  law  of  contributory  negligence 
forbids  the  recovery  by  one  who,  by  his  own  fault  brings 
any  injury  upon  himself,  and  it  is  no  longer  a  question  of 
comparison  as  to  who  was  most  at  fault.  The  appellant  had 
a  right  to  have  the  instruction  squarely  presented  to  the  jury, 
the  law,  that  if  the  accident  were  due  to  the  joint  negligence 
of  the  motorman  and  the  appellee,  no  recovery  could  be  had, 
disconnected  with  other  and  inconsistent  elements  embodieil 
in  the  modifying  words  inserted  by  the  court. 

For  the  fault  in  modifying  the  instruction,  and  upon  the 
question  of  whether  the  appellee  was  guilty  of  a  degree  of 
negligence  which  should  bar  his  recovery,  wc  think  there 
should  be  another  trial. 

(  Appellate  Court  of  Illinois,  South  Chicago  City  Rail- 
way Co.  V.  Adamson,  29  Chicago  Legal  News  240. ) 

[Note.  In  the  case  of  Calument  Electric  Street  Railway  Co.  v. 
Nolan,  2Q  Chicago  Legal  News  240  the  same  court  said  of  the  doctrine 
of  comparative  negligence.  The  old  doctrine  of  comparative  negli- 
gence formulated  by  Judge  Breese  in  Galena  and  Chicago  Union 
Railroad  v.  Jacobs,  20  111.  478,  and  running  its  course  through  several 
volumes  of  Illinois  report,  after  being  often  nibbled  at,  has  been  for- 
mally repudiated  in  Lake  Shore  &  Michigan  .Southern  Railway  v. 
Hessions,  150  Illinois  546."  Ed.] 
Crowded  Condition  of  Car — Duty  of  Conductor  to  Stop — 

Reasonable  Time  Should  be  Allowed  to  Alight. 

This  was  an  action  iiy  Frances  Waniata,  as  administratrix 
of  the  estate  of  William  Waniata,  deceased,  to  recover  dam- 
ages for  the  death  of  her  intestate,  caused  by  the  alleged  neg- 
ligence of  the  West  Chicago  St.  R.  R.  Co.  Appellant  was 
l)ound  to  afford  the  deceased  a  reasonable  opportunity  to 
alight  with  safety. 

The  crov\'ded  condition  of  the  car  was  no  excuse  for  lack 
of  attention  to  the  request  of  the  deceased  that  the  car  stop 
for  him  to  get  off.  The  conductor  was  bound  to  pay  heed 
to  the  manifest  movements  and  desire  of  the  deceased  that  the 
car  stop  for  him  to  get  off,  and  appellant  was  negligent  in 
not  luilding  the  car  until  the  <ieceased  had  a  reasonable 
op|)iirlunil\  lo  get  off  at  a  place  and  in  a  manner  that  he 
would  not  Ih-  injureil  by  a  passing  Icani  drawing  another 
c;ir, 

'rin-  judgenienl  f<ir  .$3,000,  in  the  opinion  of  llu-  court, 
unl  being  excessive  is  aflirmed. 

(  Appellate  Court  of  Illinois,  West  Chicago  .Street  Rail- 
road Company  v.  Waniata,  29  Chicago  Legal  News  19S.) 
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By  S.  W.  Huff,  Electrical  and  Mechanical  Engineer. 


(Continued  from  Page  154.) 


THE   BOOSTER   SYSTEM. 

The  choice  of  a  system  of  distribution  for  the  Columbia 
&  Maryland  Railway  lay  between  the  Three  Wire  System, 
and  the  Booster  System.  The  Booster  System,  as  proposed 
and  finally  adopted,  differs  in  several  respects  from  that  now 
used  in  Railway  Service.  The  use  of  the  series  booster  to 
compensate  for  a  heavy  drop  during  periods  of  excessive 
load  in  feeders  supplying  isolated  sections  is  familiar  to  rail- 
way engineers.  But  in  this  system  it  is  not  proposed  to 
boost  an  isolated  section,  but  the  ends  of  the  main  line,  which 
ends  are  not  insulated  from  that  portion  of  the  line  fed  direct 
from  the  generators.  It  is  proposed  that  the  point  on  the 
line  where  the  booster- fed  and  direct  generator- fed  portions 
of  the  trolley  unite  shall  not  be  fixed  by  section  insulators, 
but  be  allowed  to  move  backward  and  forward  over  the  line 
with  the  shifting  of  the  load. 

It  will  be  seen  that  careful  adjustment  in  the  boosters  and 
feeders  is  necessary  to  prevent  the  boosters  from  raising  the 
potential  of  the  line  fed  through  them  higher  than  that  por- 
tion of  the  line  fed  by  the  generators,  and  thus  force  the 
division  point  above  referred  to  into  the  power  station  and 
the  boosters  boost  upon  a  short  circuit.  To  avoid  serious 
results  from  this  cause  it  is  proposed  to  so  design  the  boost- 
ers, so  that  their  characteristic  will  be  as  near  a  straight  line 
as  possible  and  the  voltage  supplied  the  trolley  through  them 
under  normal  conditions  be  kept  under  the  voltage  supplied 
to  the  trolley  direct  from  the  generators.  It  is  probable  how- 
ever that  a  certain  amount  of  current  will  flow  back  through 
the  short  circuit  whenever  there  is  a  sudden  falling  off  of  the 
current  through  the  boosters,  the  magnetism  of  the  boosters 
keeping  up  the  voltage  for  a  moment  after  the  current  and 
its  resulting  drop  of  potential  has  disappeared.  It  is  hoped 
however  that  the  loss  from  this  cause  will  not  be  appreciable. 
With  this  system  it  is  proposed  to  use  boosters  placed  upon 
the  same  shaft  with  motors  that  derive  their  power  from  the 
standard  generators  that  supply  that  portion  of  the  line  with- 
in economical  reach  of  the  power  stations.  The  generators 
and  motor-boosters  are  controlled  from  the  same  switch- 
board and  provision  is  made  for  feeding  the  various  portions 
of  the  line  either  through  one  or  more  boosters,  or  from  the 
generators  direct. 

OVERHEAD  CONSTRUCTION. 

The  necessity  for  high  speed  and  a  reliable  schedule  made 
the  overhead  construction  a  very  serious  problem.  In  view 
of  the  unsatisfactory  experience  of  several  road§  attempting 
high  speed,  it  was  thought  advisable  to  look  for  something 
different  from  the  standard  overhead  construction.  A  sus- 
pension cable  carried  directly  over  the  trolley  wire  similiar  to 
that  described  and  shown  in  Figs.  2  and  3  under  the  Three 
Wire  System  was  considered.  There  is  however  serious 
doubt  whether  the  trolley  wheel  could  be  relied  upon  to  stay 
on  the  ordinary  copper  trolley  for  long  runs  at  60  miles  per 
hour  and  under  adverse  conditions  of  weather.  It  would 
seem  that  something  more  reliable  is  needed  for  high  speed 
service. 

The  use  of  a  slotted  tube  with  an  internal  sliding  shoe  was 
considered.     The   tube  it   was  proposed  to  suspend  from  a 


suspension  cable  running  directly  over  it  by  means  of  adjust- 
able clamps.  The  section  of  the  tube  with  the  attaching 
clamp  is  shown  in  Fig.  4.  The  clamps  are  formed  of  half 
round  iron,  and  the  ends  threaded  into  sections  of  pipe  cut  to 
the  desired  length.  The  ends  of  the  pipes  are  threaded 
internally  with  right  and  left  hand  threads,  and  afford  a 
cheap  means  for  suspending  the  tube  from  the  suspension 
cable  and  one  which  is  capable  of  ready  adjustment. 

It  seems  practical  with  this  system  to  attach  the  conductor 
to  the  side  of  the  car,  and  hence  it  is  unnecessary  to  suspend 
the  line  conductor  out  over  the  centre  of  the  track.  This 
permits  of  a  much  stronger  construction,  as  the  suspension 
cable  can  be  attached  directly  to  insulating  blocks  bolted  to 
the  sides  of  the  centre  poles.  The  method  of  attaching  the 
suspension  cable  and  tube  to  the  insulating  blocks,  and  the 
blocks  to  the  poles  is  shown  in  Fig.  5,  It  was  found  that 
this  tubing  made  from  hard  steel  and  shaped  as  shown  in  Fig. 
4,  could  be  gotten  in  40-ft.  lengths.  By  placing  the  poles  So 
ft.  apart  only  two  tube  lengths  are  required  per  pole  section. 
It  is  however  entirely  practical  to  place  the  poles  120  ft. 
apart.  At  the  tube  joints  between  poles  it  was  proposed  to 
make  a  permanent  and  rigid  joint  as  shown  in  Fig.  6  by  the 
use  of  a  coupling  of  the  same  form  as  the  tubing  but  larger 
and  cut  into  lengths  12  in.  long.  At  the  poles  the  tube  ends 
are  attached  by  means  of  a  casting  Fig.  9,  which  allows  a 
limited  movement  of  the  tube  so  as  to  provide  for  expansion 
and  contraction.  On  slight  curves  the  tubes  are  cut  longer 
than  for  the  straight  line,  the  length  varying  with  the  degree 
of  curvature.  The  ends  butting  at  the  poles  the  centre 
swings  out  to  make  the  curve.  Sliding  in  the  tube  are  as 
many  shoes  or  current  collectors  as  maj'  be  necessary,  usually 
two.  The  shoes  as  shown  in  Fig.  8  are  shuttle  shaped  and 
connected  to  each  other  and  to  the  car  by  a  spring  connector 
through  which  passes  the  cable  carrying  the  current.  Some 
experiments  were  conducted  to  determine  whether  the  heat 
due  to  the  friction  of  the  shoe  moving  at  high  speed  would 
give  trouble.  A  fly  wheel  was  selected,  the  periphery  of 
which  was  travelling  70  miles  per  hour,  and  upon  this  peri- 
phery was  first  allowed  to  rest  lightly,  and  then  pressed,  a 
piece  of  metal  similiar  to  the  shoe.  The  heating  was  found 
to  be  inconsiderable.  With  this  construction,  which  con- 
sisted, with  the  exception  of  the  centre  poles  and  suspension 
blocks,  of  steel,  it  was  thought  that  by  allowing  the  same 
factor  of  safety  used  in  suspension  bridges  the  resulting 
structure  would  be  as  durable  as  these  bridges  and  thus  be 
more  reliable  than  the  standard  overhead  structure  in  which 
a  copper  trolley  wire  of  uncertain  strength  figures  so  promi- 
nently. As  it  is  practical  with  this  construction  to  dispense 
with  the  bracket  arms  and  the  usual  insulating  material,  the 
cost  of  construction  is  considerably  less  than  with  the  stan- 
dard construction  of  equal  conductivity. 

Owing  to  the  experimental  nature  of  this  structure,  and 
the  little  value  of  the  old  material  in  the  event  of  its  failure, 
it  was  decided  to  equip  the  two  ends  of  the  lines  (the  por- 
tions to  be  operated  first)  with  some  form  of  copper  trolley, 
while  a  test  of  this  tube  structure  was  being  made  over  a 
four  or  five  mile  section. 

The  form  of  copper  trolley  wire  construction  adopted  for 
the  ends  of  the  line  consists  of  a  centre  pole  construction  in 
which  iron  bracket  arms  are  formed  by  passing  pipes  through 
wooden  poles  and  bracing  them  to  the  poles.  Attached 
rigidly  to  these  pipe  bracket  arms  and  projecting  downward 
are  suspensions  similiar  to  that  shown  in  Fig.  2,  except  that 
these  arms  are  made  of  pipe  and  are  shorter.     At  the  lower 
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end  of  these  vertical  arms  are  rif^idly  attached  the  bells  or 
insulators  by  links.  The  trolley  ears  are  attached  to  the 
insulators  by  links.  It  is  thought  that  by  connecting  the  bell 
rigidly  to^the  arm  rather  than  to  the  trolley  ear  and  connect- 
ing the  ear  to  it  by  a  link  that  greater  flexibility  will  be 
secured.  Several  special  forms  of  trolley  wire  were  con- 
sidered, among  others  the  Fig.  8  and  "  clover  leaf."  It  hav- 
ing becn'determincd  to  use  a  round  trolley  wire  several  forms 
of  clips  and'ears  were  considered.  The  clip  that  clamps  into 
groves  milled  into  the  trolley  wire  and  which  is  now  in  use 
upon  several  roads  was  considered.  A  clip  was  also  con- 
sidered in  which  the  trolley  wire  was  held  in  place  liy  the 
points  of  screws  threading  into  it  after  passing  down 
through  the  clip.  A  clip  was  made  that  had  rough  jaws 
which  clamped  the  upper  part  of  the  trolley  wire  as  shown 
in  Fig.  7.  The  clip  held  the  wire  with  great  force  and  by 
having  enough  spring  power  in  the  jaws  to  keep  them  up 
tight  against  the  wire  might  prove  very  satisfactory.  The 
■tandard  deep  grove  ear  was  finally  adopted  for  iiniiieiliatc 
■  '>iistruction. 


Work  has  been  temporarily  suspended  upon  this  road,  but 
it  is  expected  that  it  will  be  resumed  at  an  early  date,  and  it 
is  thought  that  its  completion  and  operation  will  throw  much 
light  upon  some  of  the  problems  incidental  to  electric  rail- 
way service  of  the  long  distance,  high  speed,  heavy  weight 
class. 


The  number  of  grade  crossings  of  steam  roads  by  street 
railways  in  Massachusetts  is  219;  439  railroad  tracks  are 
crossed  by  276  electric  street  railway  tracks. 


It  is  slated  that  St.  Louis  firms  selling  street  railway 
apparatus  have  sent  in  bids  for  supplying  all  track,  line  and 
power  house  equipment  for  street  railways  projected  in  two 
of   tlu-  priiuip;d  cities  in  Spain. 


The  contract  for  biiilil 
described  somewlKil  in 
RKVlliW,  hiLs  been  ihjsei 
'N'ork,  and  work  is  to  lie  pn^lu-d  will 
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TEXAS  STREET  RAILWAY  ASSOCIATION. 


The  Texas  Street  Railway  Association  convened  in 
Austin,  Texas,  March  17th,  and  ended  its  two  days'  session 
at  1 1  p.  m.,  Wednesday,  the  i8th.  The  meeting  was  called 
to  order  by  Carl  F.  Drake,  vice-president.  The  companies 
represented  were  the  Laredo  Electric  &  Railway  Company, 
the  Austin  Dam  &  Suburban  Railway  Company,  the  Austin 
Rapid  Transit  Railway  Company,  the  Elm  Street  Line  of 
Dallas,  the  Dallas  Rapid  Transit  Company,  the  Fort  Worth 
City  Railway  Company',  the  Houston  City  Electric  Street 
Railway  Company,  the  San  Antonio  Street  Railway  Com- 
pany, and  the  San  Antonio  Edison  Company.  After  the 
minutes  were  read  Mr.  Drake  spoke  as  follows  : 

ADDRESS    OF    THE    PRESIDENT. 

"Gentlemen  : — It  gives  me  much  pleasure  to  welcome  you 
to  Austin  in  attendance  on  the  fourth  annual  convention  of 
the  Texas  Street  Railway  Association,  and  while  I  thor- 
oughly appreciate  the  honor  conferred  upon  me  in  permitting 
me  to  preside  over  so  representative  a  body,  at  the  same 
time  it  is  with  a  feeling  of  regret  that  I  am  called  to  the 
chair. 

"Our  association  has  met  with  a  very  great  misfortune 
during  the  past  year  in  the  death  of  its  president,  and  there 
is  probably  no  man  interested  in  street  car  work  in  Texas 
who  will  be  able  to  represent  us  as  was  Colonel  Sinclair.  In 
his  death  the  association  and  the  street  car  interests  of  Texas 
suffered  an  irreparable  loss.  The  citizens  of  Galveston, 
which  was  his  home,  have  testified  in  the  many  eulogies 
which  have  been  published  from  time  to  time  as  to  his 
sterling  worth  and  their  appreciation  of  him  as  a  citizen. 
The  Texas  street  railway  men,  and  the  citizens  of  Gal- 
veston and  the  state  of  Texas  lost,  in  his  death,  an  earnest 
worker  and  a  faithful  citizen,  full  of  energy  and  progress- 
iveness. 

"Street  railway  men  are  called  upon  from  time  to  time  to 
become  acquainted  with  municipal  officers,  and  I  want  today 
to  introduce  to  you  what  we  consider  a  model  mayor,  one 
who  embodies  all  the  progressive  elements  of  a  nineteenth 
century  man,  coupled  with  the  discretion  necessary  to  make 
a  perfect  head  for  a  municipal  government.  Gentlemen,  I 
have  the  honor  of  introducing  to  you  Mayor  Hancock  of 
Austin." 

Mayor  Hancock,  of  Austin,  made  a  neat,  short  welcoming 
address,  and  the  convention  proceeded  to  business,  appoint- 
ing of  committees  were  as  follows  : 

On  Resolutions — C.  B.  Hendricks,  Ft.  Worth ;  H.  C. 
Chase,  Houston,  and  J.  D.  Chiles,  Austin. 

Constitution  and  By-Laws — H.  C.  Chase,  C.  F.  Yeager, 
Laredo,  and  C.  L.  Wakefield,  Dallas. 

Topics  for  Next  Meeting — George  D,  Hartson,  Dallas  ; 
R.  S.  Wakefield,  and  D.  D.  Willis,  San  Antonio. 

Membership — A.  H.  Hay  ward,  Houston  ;  D.  D.  Willis 
and  B.  M.  Hammond,  San  Antonio  ;  Henry  Carrett,  Dallas, 
and  J.  K.  Urie,  Galveston. 

Legislation — F.  E.  Scovill,  Austin  ;  I.  H.  Evans,  Austin  ; 
W.  H.  Weiss,  San  Antonio;  Julius  Runge,  Galveston;  C. 
L.  Wakefield,  Dallas. 

The  last  three  named  committees  were,  by  motion,  made 
permanent. 

Invitation  was  extended  by  the  Austin  Club  to  all  the 
delegates,  and  by  the  Austin  Dam  &  Suburban  and  the 
Austin  Rapid  Transit  companies  to  inspect  their  lines.      The 


meeting  adjourned  until  2  :30.  At  that  time  there  was  first 
introduced  the  following  resolution  : 

Resolved,  That  we  oppose  the  passage  by  the  Texas  legislature  of 
House  Bill  No.  416,  entitled  "An  Act  to  Amend  Article  651,  Chap- 
ter 3,  Title  .\.\I  of  the  Revised  Statutes,"  etc. 

Because  the  proposed  legislation  is  not  responsive  to  any  public 
demand,  and  is  for  ithe  benefit  of  a  particular  class  and  affords  no 
advantages  to  the  general  public. 

It  leaves  a  dual  responsibility,  uncertain  in  its  enforcement,  for  the 
maintenance  of  the  street  railway  tracks  on  the  streets  of  the  city. 
There  is  no  more  important  feature  of  modern  city  government  than 
the  right  and  power  on  the  part  of  the  municipality  to  regulate  street 
railway  properties  in  this  respect,  and  in  a  manner  resulting  in  the 
best  maintenance  of  the  roadway  in  a  city.  The  shifting  of  blame 
from  one  corporation  to  another  would  be  fruitful  of  litigation,  dam- 
aging to  the  general  public,  and  to  a  great  extent  prevent  the  proper 
and  speedy  regulation  of  the  corporation  by  municipal  authorities. 

It  will  defeat  the  effort  of  street  railway  companies  to  adopt  regu- 
lar schedule  and  time  cards  for  the  running  of  cars,  and  will  result 
in  great  confusion,  to  the  damage  and  inconvenience  of  the  traveling 
public. 

Resolved,  further,  That  this  resolution  be  at  once  printed  and  a 
copy  be  mailed  by  the  secretary  to  each  member  of  the  Texas  legis- 
lature. 

This  was  referred  to  the  committee  on  resolutions,  which 
recommended  its  passage. 

The  Committee  on  Resolutions  made  its  report  on  the 
death  of  Colonel  Sinclair,  and  the  following  resolution  was 
adopted  : 

Resolved,  That  in  the  death  of  our  honored  and  esteemed  Presi- 
dent we  have  lost  a  valued  guide  and  counselor,  a  worthy  citizen,  a 
true  and  tried  friend  and  co-worker,  who  was  so  intimately  associated 
with  us  that  we  experience  a  sense  of  personal  loss  in  his  sudden 
taking  off  in  the  very  fruition  of  his  career. 

Resolved,  That  we  extend  to  his  bereaved  family  our  sincere  con- 
dolence and  sympathy  in  this  their  time  of  mourning. 

Resolved,  That  a  copy  hereof  be  transmitted  to  the  family  and 
also  a  memorial  page  be  suitably  inscribed  upon  our  records. 

The  Convention  then  went  into  the  discussion  of 

UNIFORM      R.VTE     OK     WAGES    AND     NUMBER     OF     HOURS 
WORKED. 

It  was  developed  that  in  the  main  i2]4  cents  per  hour 
was  paid.  Several  roads  had  the  three  men  to  two  car 
swing  system.  A  few  had  long  hour  days,  with  third  or 
fifth  day  off;  in  the  latter  case,  the  wages  were  from  $40.00 
to  $55.00  per  month.  There  seemed  to  be  no  uniformity  as 
to  the  number  of  men  worked  in  barn  or  repair  shops. 

Discussion  was  had  on  the  "  Life  of  Pinions  and  Gears." 

LEGISLATION,  STATE  AND  MUNICIPAL. 

This  was  opened  by  a  few  impromptu  remarks  by  C.  L. 
Wakefield,  in  the  course  of  which  he  said  that  the  Associa- 
tion should  be  careful  that  its  vigorous  action  and  remarks 
on  legislation  should  not  be  such  as  to  suggest  the  idea  to 
the  general  public  that  there  was  more  in  the  matter  than 
there  really  is.  That  man)'  legislators  introduced  anti-cor- 
poration bills  because  they  did  not  feel  that  personal  sense  of 
responsibility,  or  fear  of  doing  a  personal  wrong,  as  they 
would  were  the  parties  individuals  instead  of  corporations. 
He  said  further,  that  we  should  try  to  live  as  closely  to  pub- 
lic men  as  we  can,  frankly  stating  our  position,  and  frankly 
admitting  that  there  may  be  wrongs  done  by  corporations 
which  ought  to  be  stopped,  and  that  our  efforts  will  be 
directed  that  way.  Make  no  statements  to  legislators  that 
you  cannot  prove  beyond  a  reasonable  doubt. 

Mr.  Willis  spoke  upon  the  bill  about  which  a  resolution 
had  been  previoush'  introduced,  in  which  he  said  that  he 
understood  that  the  nature  of  the  bill  was  to  provide  that  a 
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street  railway  in  any  city  in  the  state  coulil  have  tlie  use  of 
the  track  of  another  street  railway  by  getting  permission 
from  the  City  Council,  and  paying  a  portion  of  the  expenses 
of  construction  and  maintenance  of  that  portion  of  the  track 
over  which  it  runs,  the  length  of  track  the  use  of  which 
the  bill  contemplated  legalizing  being  2,500  feet,  or  nearly- 
half  a  mile. 

In  the  next  day's  proceedings  the  bill  itself  was  presented 
by  Col.  H.  E.  Barnard  of  San  Antonio,  from  which  it 
appeared  that  it  sought  to  legalize  the  use  of  2,500  feet  of 
another  railway  company's  track,  but  compensation  was  to 
be  fixed  by  arbitration,  and  this  compensation  was  not  limi- 
ted by  the  bill  to  the  payment  of  its  proportion  of  the 
expense  of  construction  and  maintenance,  and  this  could 
only  be  used  in  order  to  connect  terminal  points.  No  recon- 
sideration of  the  action  of  the  Convention,  however,  was 
had.  Messrs.  Drake,  Hendricks  and  Evans,  followed  with 
remarks  on  the  bill. 

Mr.  Yaeger  asked  if  there  was  a  law  enabling  municipal- 
ities to  pass  ordinances  fixing  a  penalty  for  interfering  with 
wires,  cutting  them,  stealing  power,  etc.  So  far  as  the  mem- 
bers could  tell,  there  was  no  such  a  bill.  Mr.  Hendricks 
moved  that  the  Committee  on  Legislation  prepare  a  bill  cov- 
ering the  point  in  controversy,  and  report  to  the  Convention 
during  its  present  session. 

Mr.  Drake  suggested  the  advisability  of  each  road  send- 
ing to  the  secretary  copies  of  the  franchises  under  which  it 
operates  ;  a  motion  covering  this  was  carried,  and  further 
that  any  road  wishing  a  copy  of  these  franchises  should 
apply  to  the  secretary,  and  pay  the  necessary  expense. 

The  pass  question,  among  city  officials,  was  then  taken 
up,  and  very  generally  discussed.  Most  of  the  roads,  it  was 
found,  were  very  liberal  in  this  regard ;  some,  however, 
were  more  fortunate.  The  question  of  passes  to  news- 
papers was  taken  up  also  under  this  discussion.  With  only 
three  exceptions,  it  appeared  that  the  newspapers  gave  full 
value  for  all  passes  they  received,  in  the  way  of  advertising 
entertainments,  etc. ;  and  it  also  generally  had  the  effect  of 
making  them  get  both  sides  of  a  story  in  case  of  an  acci- 
dent. It  was  found  that  in  every  case  policemen  and  fire- 
men are  passed  on  their  badges ;  the  means  of  passing  were 
discussed,  and,  with  two  exceptions,  a  coupon  ticket  was 
used  ;  and  this,  in  two  cases,  bore  on  each  side  the  stamped 
name  of  the  holder. 

Adjourned  until  Thursday,  March  18,  at  10  A.  m. 

At  that  time  the  first  question  taken  up  was  the  resolution 
on  the  joint  track  bill,  known  as  the  O'Connor  hill,  pre- 
viously set  out. 

The  Committee  on  Topics  for  the  Next  Meeting,  reported 
as  follows:  ist.  Power  Construction;  2nd,  Overhead  Con- 
struction ;  3rd,  Construction  and  Maintenance  of  Car  Bod- 
ies;  4th,  Brakes;  5th,  Discipline  of  Employes;  6th,  Rail 
Joints;  7th,  Methods  of  Increasing  Traffic.  On  recom- 
mendation of  the  committee  the  list  was  left  open,  and  after- 
wards the  committee  was  made  permanent  for  further  sug- 
gestions. 

The  Committee  on  By-Laws  recommended  an  increase  in 
dues  to  $10.00  per  annum,  which  was  passed. 

(The  three  paj)ers  read  at  this  session  of  the  Association 
and  abstracts  of  the  discussion  follow  the  report  of  the  pro- 
ceedings.) 

The  following  nominations  were  made  : 

Carl  F.  Drake,  president  for  the  years  1897-1898;  A.  II. 
Hay  ward,  vice-president;  C  L.  Wakefield,  secretary. 


Both  Ft.  Worth  and  San  Antonio  were  put  in  nomination 
for  the  next  place  of  meeting,  San  Antonio  winning  by  one 
vote. 

The  meeting  adjourned  until  i  130,  at  which  time  the  pro- 
posed trip  up  the  lake  above  the  Austin  dam  was  taken. 
The  Austin  dam  is  a  magnificent  piece  of  stone  work,  and 
stands  about  65  feet  high.  There  was  about  three  feet  of 
water  running  over  it,  making  a  beautiful  cascade.  The 
lake  above  the  dam  extends  up  the  river  27  miles.  The 
water  power  is  considerable  and  the  city,  which  owns  the  dam, 
has  an  electric  light  and  power  plant  and  water  works  all 
operated  from  this  water  power.  The  cost  of  the  dam  was 
one  and  a  half  million  dollars,  and  although  it  has  been  in 
operation  but  a  short  time,  has  already  gone  far  toward  paying 
interest  and  sinking  fund.  Ex-Mayor  McDonald,  the  father 
of  the  dam,  was  with  the  party.  A  trip  was  made  eight 
miles  up  the  lake  and  proved  a  genuine  surprise  to  most  of 
the  party.  At  Fish  Pond  House  a  stop  was  made ;  here  are 
large  private  grounds  belonging  to  the  Austin  Fish  Club. 
The  dam  is  reached  from  the  city  by  a  fine  system  of  street 
railways,  operating  cars  by  power  furnished  by  the  city 
from  the  water  power. 

The  Convention  was  called  to  order  for  the  night  session 
at  8  p.  m.,  when  Col.  Barnard  was  heard  on  the  joint  track 
legislation. 

HOW    TO    MAKE    STREET    RAII.WAV    EMPLOYES    iroNEST. 

Mr.  Wakefield  suggested  that  to  get  them  honest  was 
better  than  to  attempt  to  make  them  honest.  Mr.  Drake 
suggested  that  a  wrong  hypothesis  was  held  by  the  majority 
of  the  street  railway  and  steam  railway  managers,  by  start- 
ing out  with  the  idea  that  all  men  are  dishonest,  He  believed 
that  the  majority  of  men  (  provided  they  are  below  the  rank 
of  manager  or  superintendent)  are  honest. 

Mr.  Hartson  keeps  a  record  of  each  trip,  using  it  as  a 
check  on  the  motorman,  showing  the  aggregate  at  the  end 
of  the  month  to  stimulate  each  man,  and  checking  also  the 
men  who  collect  the  fares. 

Mr.  Hendricks  agreed  with  Mr.  Wakefield  that  honest 
men  should  be  got  in  the  first  place,  and  fired  as  soon  as 
they  fall  from  grace. 

After  a  general  discussion  the  subject  of 

]  HE     REPAIR     SHOP 

was  taken  up,  which  was  largely  technical  in  its  nature. 

One  member  advised  the  use  of  all  copper  and  brass  in 
having  new  bearings  made.  Raw  hide  pinions  were  found 
in  some  cases  to  have  lasted  from  five  to  eight  months,  and 
in  some  cases  were  found  to  be  entirely  unsatisfactory. 

Mr.  Hendricks,  of  Ft.  Worth,  said  that  after  his  brass 
bearings  have  worn  down  he  fills  them  with  babliil,  and 
finds  them  very  satisfactory. 

Mr.  Scovill  explained  a  scheme  that  he  had  seen  at  the 
National  Convention  at  St.  Louis,  of  fitting  the  axle  with  a 
pipe  clamped  to  the  motor,  making  a  long  bearing,  and  an 
arrangement  for  filling  the  pipe  with  oil ;  it  was  represented 
to  him  there  that  the  amount  of  oil  ..sed  was  less  than  in  the 
old  way,  and  the  bearings  lasted  a  great  deal  longer. 

R.  S.  Wakefield's  experience  with  magnolia  metal  bear- 
ings had  not  been  satisfactory. 

Trolley  wheels  were  found  to  last  from  three  to  six 
months. 

Car  wheels  in  some  cases  cost  50  cents  to  press  on,  50  cents 
to  press  off,  and  one  dollar  a  wheel  to  have  the  wheel  bored. 
Ill  other  cases  $1.30. for  boring,  and  in  some  cases  75  cents 
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each  way  for  pressing.  There  seemed  to  be  no  uniformity 
in  the  length  of  the  life  of  the  wheels.  It  was  suggested 
that  the  life  of  a  wheel  was  frequently  shortened  by  the  use  of 
a  brake  shoe  that  is  too  hard,  and  by  the  carelessness  of  the 
motormen  in  skidding  the  wheel. 

Double  as  against  single  trucks  were  here  brought  up, 
and  Mr.  Chiles  entered  into  considerable  discussion,  holding 
that  the  double  truck  was  far  superior  in  every  way  ;  some 
contended  that  for  short  cars  they  would  not  do.  Mr. 
Chiles,  however,  contended  that  in  the  one  case  you  have 
the  whole  weight  distributed  in  eight  parts,  while  with  the 
single  truck  you  have  it  distributed  in  four  parts,  making 
the  weight  on  the  truck  much  less,  and  more  evenly  dis- 
tributed, in  the  case  of  double  trucks. 

Mr.  Hendricks  asked  that  special  discussion  be  had  at  the 
next  meeting  on  the  weight  of  rails. 

This  completed  the  discussion  on  topics. 
The   Association  went   into   the  election  of  two  directors, 
who  with  the  president,  vice-president  and  secretary  are  the 
five  officers  provided  for  under  the  by-laws. 

Thanks  were  extended  to  the  Austin  street  railway  men 
for  their  entertainment,  to  the  Driskill  Hotel  for  the  use  of 
its  parlors,  to  the  Austin  Club  for  its  courteous  manner  of 
receiving  the  members  and  giving  them  the  prize  fight 
returns. 

Mr.  Drake  then  brought  up  the  question  of  allowing  sup- 
ply men  to  join  the  association  as  associate  members.  On 
motion,  the  constitution  was  so  amended,  fixing  the  fee  at 
$i.oo  initiation  and  annual  dues  of  $5.00. 

Mr.  Drake  thanked  the  members  of  the  Association  in 
behalf  of  the  citizens  of  Austin,  etc.,  and  said  that  what 
little  courtesies  had  been  extended  them  had  come  straight 
from  the  heart,  assuring  the  members  that  they  would 
always  be  welcome,  and  expressed  the  hope  that  they  would 
visit  Austin  frequently. 

The  meeting  officially  adjourned,  to  meet  again  in  San 
Antonio  on  the  third  Wednesday  in  March,  1898,  unless 
sooner  called  together  by  the  president. 

The  badges  furnished  the  members  on  the  17th  of  March, 
the  date  of  the  meeting,  were  bright  green,  printed  as  fol- 
lows : 

"Fourth  Annual  Convention  of  the  Texas  Street  Rail- 
way Association,  March    17th,  1897,  Austin,   Texas." 


Accidents;  Their  Liability  and  How  to  Prevent. 


BY  R.  S.  WAKEFIELD,  SUPERINTENDENT,  SAN   ANTONIO   EDISON  COM- 
PANY. 

This  subject  is  one  that  at  every  national  and  every  state  conven- 
tion is  imposed  upon  some  manager  or  superintendent,  who  tells  us 
all  about  the  liability,  and  on  this  pari  of  the  subject  we  are  all 
thoroughly  posted.  But  how  to  prevent  accidents  is  one  of  the  things 
on  which  the  street  railway  man  is  not  nearly  so  well  informed  as  the 
lawyer  on  the  plaintiff's  side,  and  whose  advice  is  too  often  taken  by 
the  "  twelve  good  men  and  true." 

We  are  all  satisfied  as  to  their  liability,  not  only  in  the  street  rail- 
way business,  but,  as  ancient  history  tells  us,  in  the  best  of  families, 
so  that  part  of  the  subject  we  will  pass,  and  suggest  a  few  ways  to 
prevent  some  accidents,  at  least. 

I  have  found  by  sad  experience  that  Texas  is  inhabited  largely  by 
a  race  of  people  whose  ideas  as  to  the  correct  thing  in  driving  are 
quite  crude,  and  you  will  often  see  them  sitting  in  their  conveyances 
with  lines  hanging  loose,  engaged  in  some  deep  reverie,  from  which 
they  will  likely  be  awakened  by  the  sound  of  an  approaching  street 
car.  Our  hero  then  pulls  up  his  lines,  and  in  many  cases  pulls  too 
strongly  on  the  wrong  one,  and  the  result  is  a  broken  wheel,  sprung 
axle,  and  many  other  ailments  to  a  buggy,  which  is  never  over  a 


year  old,  and  which  always  costs  $195.  Now,  the  way  to  have  pre- 
vented that  accident  would  apparently  be  to  have  given  instructions 
to  the  motorman  that  when  approaching  a  rig  he  should  slow  up  and 
allow  the  driver  to  have  right  of  way.  I  have  found  that  many 
motormen  seemingly  think  that  because  they  ring  the  gong  they  have 
done  their  duty,  and  if  the  property  of  someone  gets  injured,  it  is 
the  fault  of  no  one  but  the  driver  of  the  vehicle. 

The  motorman  should  be  given  to  understand  that  everybody  is 
not  always  looking  for  a  car,  and  for  that  reason  he  should  have  his 
car  under  perfect  control  before  attempting  to  pass  anyone. 

In  the  majority  of  the  accident  reports  I  have  seen,  where  a  wagon 
or  buggy  was  damaged,  I  have  noticed  that  the  vehicle  was  on  the 
right  side  of  the  street,  going  in  the  same  direction  as  the  car,  and; 
as  the  motorman  usually  puts  it,  "I  rang  the  gong  and  thought  he 
would  drive  straight  on,  and  just  as  I  got  to  him  he  swung  onto  the 
track  and  the  car  struck  the  wheel."  It  takes  a  great  deal  of  reason- 
ing with  a  motorman  before  he  will  learn  that  he  is  not  the  only  one 
who  has  a  right  to  the  streets,  but  a  few  minor  accidents  for  which  he 
has  to  pay,  will  diminish  their  number. 

As  to  the  damage  to  persons:  These  are  very  often  caused  by  the 
lack  of  proper  diligence  on  the  part  of  the  injured  person,  and  I 
don't  believe  a  preventive  will  be  discovered  which  will  restrain 
some  people  from  being  careless,  and  I  think  that  so  long  as  people 
ride  on  street  cars,  street  railway  companies  are  liable  to  have  such 
accidents;  but  there  are,  in  my  estimation  a  few  rules  that  may  be 
made  which  might  reduce  them,  and  the  reduction  of  one  rccident  in 
a  thousand  is  good. 

Very  few  motormen  exercise  the  proper  amount  of  care  when  run- 
ning a  car  past  little  children  playing  in  the  streets.  A  company  can 
very  well  make  a  rule  that  motormen  shall  run  very  slowly  when 
passing  children  who  are  on  the  street,  whether  they  be  on  the  side- 
walk or  on  the  roadway.  When  children  are  playing,  they  are  apt  to 
suddenly  take  a  notion  to  run  across  the  track,  and  it  takes  an 
incredibly  short  space  of  time  for  a  child  to  get  to  the  center  of  the 
average  street,  and  I  have  known  some  excellent  motormen  to  have 
accidents  of  that  kind,  whereas  a  rule  as  before  mentioned  would 
have  avoided  trouble. 

Too  many  motormen  rely  on  the  gong  to  warn  people  of  their 
approach.  The  gong  is  a  good  thing,  and  cannot  be  used  too  much 
at  the  proper  time,  but  all  people  cannot  hear.  There  are  a  great 
many  people  who  use  the  streets  who  are  deaf,  and  motormen  should 
be  cautioned  on  this  line. 

Too  much  cautioning  is  impossible,  and  a  superintendent  should 
be  blessed  with  a  perfect  vocal  organism,  so  that  he  can  indulge  in 
continued  cautioning. 

I  think  it  is  advisable  to  require  a  deposit  of  employes,  and  believe 
it  reduces  the  accident  list.  I  also  believe  that  a  penalty  should  be 
attached  to  every  accident,  either  in  the  form  of  a  "  lay-off "  or  cash 
fine. 

In  discussion,  C.  L.  Wakefield  said:  An  ordinary  wagon  or  buggy 
in  this  country  makes  more  noise  than  a  street  car,  and  therefore  the 
man  that  is  in  the  buggy  cannot  hear  the  car,  and  it  is  not  safe  for 
the  motorman  to  attempt  to  pass  until  he  knows  he  has  the  attention 
of  the  driver.  He  advised,  in  towns  that  were  not  too  large  to  make 
it  impossible,  a  close  acquaintance  with  all  possible  jurors,  so  that, 
although  they  might  not  be  friendly,  some  of  the  prejudice  might  be 
obviated. 

Mr.  Willis,  of  San  Antonio,  said  that  he  made  it  a  rule  to  get  on  the 
ground  as  soon  as  possible,  and  interview  personally  outside  witnesses 
immediately,  and  get  both  sides  of  the  case;  and  if  the  accident  is 
serious,  get  a  photographer  and  have  a  picture  taken  as  nearly  as 
possible  giving  the  place  where  the  accident  occurred  and  the  posi- 
tion of  wagons,  cars,  etc.  Have  measurements  made  by  the  civil 
engineer,  and  get  ready  for  a  law  suit.  If  there  seems  to  be  a  pos- 
sibility of  a  settlement,  settle  at  once,  with  the  cash  in  hand  and 
displayed  to  the  plaintiff.  If  there  seems  to  be  no  possibility  of 
a  settlement,  pay  no  attention  to  it.  In  small  cases,  we  advise 
settlement,  as  the  chances  for  a  corporation  in  a  justice  court  are 
very  small. 

Mr.  Hendricks  advised  fighting  every  case  that  the  company  was 
not  to  blame,  as  the  reputation  for  so  doing  would  deter  a  great  many 
from  bringing  suit. 

Mr.  Chase:  I  consider  no  accident,  when  a  car  is  going  in  the 
same  direction  as  the  vehicle,  excusable.  A  motorman  ought  never 
to  form  the  opinion  that  a  wagon  is  not  going  to  cross  the  track  in 
front  of  him.     I  advise  settlement  for  small  damages  at  once. 
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Mr.  Hartson,  of  Dallas,  cited  a  case  where  suit  was  brought,  when, 
he  believed,  no  accident  had  occurred.  Such  a  case  had  come  up 
also  in  Dallas  on  another  road,  in  which  considerable  damages  were 
obtained. 

Mr.  Scovill,  of  Austin,  instanced  a  case  in  St.  Paul  where  in  a  col- 
lision there  were  74  passengers  on  the  car  and  122  suits  were  brought 
against  the  company. 

Amusements. 


BY    J.    K.    URIE,    SUPT.    GALVESTON    CITY    RAILROAD    COMPANY. 

In  an  unguarded  moment  I  accepted  the  request  of  your  secretary 
to  prepare  a  paper  on  the  subject  of  amusements  as  a  source  of  rev- 
enue to  street  railway  companies. 

What  follows  will  be  a  reflection  of  my  own  views,  gathered  from 
personal  experience,  rather  than  an  attempt  to  discuss  the  subject 
from  the  standpoint  of  one  qualified  to  properly  present  the  matter. 
If  the  reading  of  this  paper  will  result  in  the  free  and  frank  discus- 
sion of  the  subject,  and  an  interchange  of  views  between  the  mem- 
bers of  the  Association,  I  shall  feel  that  the  short  time  devoted  to  the 
matter  by  me  will  have  been  more  than  repaid. 

The  word  amusement  is  a  very  comprehensive  one,  and  it  will  be 
necessary  for  me  to  confine  my  remarks  to  the  usual  class  of  attrac- 
tions furnished,  or  to  a  greater  or  less  extent,  supported  by  street 
railway  companies. 

Attractions  of  any  character  (provided,  of  course,  they  are  reason- 
ably meritorious),  undoubtedly  increase  the  gross  receipts  of  the  local 
street  railway;  they  cannot  be  obtained  without  compensation,  how- 
ever, and  as  the  average  street  railway  manager  or  superintendent 
does  not  employ  attractions  for  the  amusement  of  himself  or  friends, 
the  all  important  question  to  him  is  the  difference  between  the  cost 
of  the  attraction,  including  cost  of  extra  cars,  etc.,  and  the  increase 
m  fares  as  the  result  of  the  attraction. 

As  a  general  proposition,  I  think  it  cannot  be  denied  that  the 
amusement  feature  is  an  important  one  in  the  larger  sized  towns  and 
cities.  The  larger  the  city,  the  more  important  the  matter  becomes 
on  account  of  the  natural  demand  for  relaxation  on  the  part  of  the 
inhabitants  of  the  more  thickly  populated  portions  of  the  city. 

The  selection  of  the  location  of  a  pleasure  resort  is  the  most  essen- 
tial feature.  It  should  naturally  be  the  most  attractive  available  spot 
in  your  city,  and  its  naturally  attractive  features  should  be  added  to 
as  much  as  possible;  it  should  be  just  a  little  too  far  from  the  center 
of  population  to  encourage  pedestrianism,  and  at  the  same  time  not 
too  far  to  make  a  trip  on  a  more  or  less  overcrowded  car  an  unpleas- 
ant journey.  My  experience  is  that  ten  people  will  go  out  to  see  a 
free  show  to  one  that  will  attend  where  admission  fee  is  charged, 
even  though  the  charge  be  a  merely  nominal  one. 

Band  concerts  and  vaudeville  attractions  of  the  better  class  have 
always  taken  well  in  Galveston,  and  I  believe  in  most  cities  of  the 
state. 

There  is  another  class  of  attractions  which  might  be  termed  local, 
such  as  base  ball  games,  foot  ball  games,  bicycle  tracks,  etc.,  which 
deserve  encouragement  on  the  part  of  the  local  street  railroad  com- 
panies. Very  few  of  the  last  class  becjme  self-sustaining,  and  with- 
out proper  encouragement  they  would,  to  a  certain  extent,  cease  to 
exist. 

A  body  of  water  in  the  shape  of  either  a  lake,  natural  or  artificial, 
or  a  running  stream  is  one  of  the  best  possible  features  of  any  pleas- 
ure resort.  People  who  spend  eight,  ten  or  twelve  hours  a  day  in  the 
busy  parts  of  a  rity  are  naturally  inclined  to  seek  something  akin  to 
nature. 

Pleasure  resorts  are  the  essential  features  of  the  summer  season, 
and  the  patrons  of  them  should  be  provided  with  as  many  comforts 
and  luxuries  as  the  street  railway  company  can  reasonably  be 
expected  to  provide  in  anticipation  of  a  remunerative  return. 

The  question  of  entertainments  is  one  which,  like  almost  any  other 
feature  of  the  street  railway  business,  must  be  handled  with  due 
regard  for  local  conditions.  In  the  larger  cities  in  the  state,  Sunday 
Invariably  proves  to  be  the  banner  day  of  the  week,  and  attractions 
on  that  day  are  demanded  by  a  large  proportion  of  the  population 
who  find  very  little  time  for  rest  and  recreation  on  week  days.  In 
some  of  the  small  towns  and  cities  it  might  be  found  advisable,  if  not 
compulsory,  to  omit  Sunday  attractions. 

Wherever  your  resort  will  be  located  you  will  invariably  find  that  a 
certain  proportion  of  visitors  to  it  will  accept  your  hospitality  without 
contributing  anything  in  return.     In  other  words,  they  walk.     In  case 


your  resort  is  enclosed,  or  can  be  enclosed  without  too  much  expense, 
I  think  each  person  entering  the  ground  should  be  required  to  pro- 
duce a  street  car  ticket,  such  ticket  to  entitle  the  party  to  free  admis- 
sion to  the  grounds.  This  could  be  readily  accomplished  by  having 
a  man  stationed  at  the  main  entrance  to  sell  car  tickets  at  five  cents 
each.  Those  who  come  on  the  cars  would  be  nothing  out,  being  sim- 
ply compelled  to  purchase  their  return  tickets  in  advance,  and  the 
walking  brigade  would  have  to  buy  their.tickets  whether  they  wanted 
to  use  them  or  not. 

The  street  railway  manager  who  attempts  to  make  a  success  of 
attractions  by  building  a  cheap  theater  on  a  bare  prairie  several 
miles  from  the  heart  of  the  city,  is  doomed  to  disappointment.  His 
profit  may  be  represented  in  the  shape  of  experience,  but  it  will 
appear  on  the  wrong  side  of  the  profit  and  loss  account. 

A  resort  which  is  worth  establishing  and  maintaining  should  be  so 
attractive  in  itself  as  to  draw  to  it  without  the  aid  of  additional 
attractions  a  greater  or  less  number  of  people  daily.  The  constant 
dropping  of  the  nickel  helps  to  wear  away  the  interest  on  our  bonds 
and  other  indebtedness. 

In  discussion  Mr.  Hendricks  said  that  he  had  success  with  balloon 
ascensions,  one  in  particular.  The  same  success  had  attended  the 
roads  represented  by  C.  L.  Wakefield  and  H.  C.  Chase  in  this  regard. 

The  value  of  popular  price  theater  shows  was  discussed,  and  it  was 
found  that  they  did  not  pay  the  street  railways. 

Base  ball  was  conceded  to  be  a  good  thing,  but  rather  expensive, 
in  that  the  base  ball  people  generally  demanded  considerable  assist- 
ance. 

It  was  suggested  by  Mr.  Drake  that  each  member  of  the  associa- 
tion furnish  the  secretary  with  a  list  of  the  attractions  he  found  good, 
the  terms  on  which  they  are  secured,  and  the  measure  of  his  success. 
A  motion  covering  this  was  carried. 

How  to  Obviate  Public  Prejudice  Against  Corporations. 


BY  GEORGE  B.  HENDRICKS,  SUPERINTENDENT  FT.  WORTH  STREET 
RAILWAY  COMPANY. 

I  regret  exceedingly  that  the  subject  which  you  have  seen  fit  to 
allot  to  me  is  one  of  such  vast  and  vital  importance  to  every  enter- 
prise of  our  national  and  social  existence,  and  1  feel  totally  unable  to 
cope  with  its  magnitude.  The  thought  inspired  by  this  momentous 
question  that  is  disturbing  every  element  of  our  government,  leads 
me  into  a  labyrinth  of  confusion  from  which  I  fear  shall  never  extri- 
cate myself  with  any  degree  of  credit. 

How  can  prejudice  be  overcome?  Prejudice,  like  rumor,  rides  on 
slanderous  tongues,  filling  the  ears  of  men  with  false  reports;  prej- 
udice is  unthinking,  unreasoning,  intangible  and  insidious  in  its  nature. 
How  the  finite  mind  can  apprehend  or  grapple  with  the  illusive 
monster  is  a  problem  of  which  the  solving  is  doubtful. 

Notwithstanding  all  this,  there  is  a  cure  for  this  growing  evil,  at 
least  a  check  that  can  prevent  its  further  growth;  if  the  public  has 
no  cause  for  this  feeling  of  hatred,  if  it  only  springs  from  a  diseased 
mind,  it  will  die  of  pure  nature,  but  if  it  is  well  founded  by  actual 
deeds  of  aggression  from  the  corporations  that  persist  in  turning  a 
deaf  ear  to  the  complaints  of  the  people,  then  let  the  public  apply 
the  remedy  it  holds  in  its  own  hands. 

In  the  first  place  the  tendency  of  human  nature  is  to  abuse  power. 
Corporations,  with  their  boundless  opportunities  from  centralized 
wealth,  are  somewhat  to  blame  for  the  great  prejudice  that  now 
exists  in  the  minds  of  the  people.  The  dominant  feeling  in  the 
minds  of  the  public  is  that  corporations  are  nothing  more  or  less  than 
trusts,  or  combines  formed  for  the  purpose  of  defeating,  so  to  speak, 
individual  competition,  and  thus  necessarily  absorbing  all  of  a  nation's 
most  fruitful  resources,  conserving  them  to  further  selfish  gains. 
There  is  no  prejudice  against  corporations,  pure  and  simple.  The 
public  know  that  the  corporation,  individually,  is  of  boun<lless 
benefit.  A  benefactor  to  the  country,  for  it  brings  wealth  and  pros- 
perity in  its  train,  makes  the  desert  bloom,  and  converts  the  wilder- 
ness into  thriving  towns  and  fertile  farms.  Trusts  and  corporations 
have,  ill  tli<'  minds  of  the  people,  been  thrown  together,  and  trusts 
are  inimicable  to  the  best  interests  of  the  masses,  and  to  good  gov- 
ernment, because  they  are  in  total  disregard  of  the  people's  rights 
and  in  defiance  of  the  law.  The  public  sits  in  judgment  only  upon 
avarice  and  greed,  and  the  people  demand  that  cor])<>rations  be  made 
amenable  to  ordinary  law,  and  held  to  a  strict  accountability  or  deeds 
done  by  them.     If  corporations  wish  to  take  the  initative  in  allaying 


i?46 


^tiect5^ailw^5^eyi£\/ 


the  bitterness  that  is  manifested  by  the  people,  they  should  return  to 
first  principles  and  live  up  to  the  spirit  of  their  first  dealings,  that  is 
the  individual  should  act  toward  his  fellow  men  as  he  would  have 
others  to  do  unto  him.  Let  corporations  from  their  vantage  ground 
of  wealth  and  power,  teach  the  public,  by  their  glowing  example, 
that  liberty  does  not  mean  license,  and  that  by  the  law  and  under  the 
law  it  is  intended  that  all  men  should  enjoy  just  and  equal  legislation. 
Capital  and  labor  are  so  vital  to  each  other's  very  existence,  and  yet 
sometimes  we  might  as  well  ask  the  lion  and  the  lamb  to  live  together 
in  peace  on  the  same  plains. 

I  do  not  wish  to  convey  the  idea  that  I  hold  the  corporations  respon- 
sible for  all  the  wrong  doings,  but  1  do  believe,  m  the  majo:ity  of 
instances,  they  have  been  initiative  in  a  natural  result  arising  from 
moneyed  power  that  had  grown  too  rapidly. 

I  think  we  too  often  forget  that  we  are  a  part  of  this  great  public 
that  forms  our  nation,  that  as  our  influence  may  be  felt  or  our  lives 
lived,  so  are  others  around  us.  We  forget  that  we,  also,  have  wrongs 
and  injuries  at  times,  of  which  we  wish  to  talk  to  some  sympathetic 
friend,  and  the  best  educator  which  the  heads  of  corporations  can  use 
for  the  working  people  is  kindness  and  patience.  We  should  never 
allow  an  opportunity  to  pass  us  to  speak  a  kind  word,  give  a  pleasant 
smile,  or  do  a  kind  act  to  the  most  humble  citizen  of  our  community; 
be  not  selfish;  think  of  those  around  us,  who,  possibly,  have  much 
less  cause  than  we  with  which  to  be  happy;  and  be  he  ever  so  humble, 
a  coal  heaver  or  a  track  greaser,  a  kind  word  or  a  pleasant  good 
morning  is  never  lost  upon  him,  and  he  learns  to  look  upon  the 
members  of  the  corporation  as  his  friends,  and  not  as  men  who  use 
him  simply  as  a  machine  to  do  their  work.  If  your  employes  realize 
that  you  are  kind  and  considerate  and  patient,  do  you  not  know  that 
your  influence  among  them  is  much  greater  than  that  of  a  man  who 
is  seeking  to  get  all  he  can  from  those  under  him,  and  then  drop 
them?  He  should  realize  that  through  our  employes  the  public 
form  its  opinion  of  the  men  employing  them. 

I  have  tried  to  treat  this  subject  in  an  impersonal  manner,  for  1 
certainly  have  no  selfish  aims  in  view,  am  not  a  demagogue,  nor  an 
applicant  for  political  favors.  It  is  only  the  honest  opinion  of  one 
man  who  has  tried,  through  a  life  of  hand  to  hand  fight  with  adverse 
fate,  to  look  things  squarely  in  the  face  and  judge  the  world  charitably. 
I  have  learned  that  while  all  men  are  not  honest,  yet  they  are  not  all 
desperately  wicked.  If  the  people  themselves  live  in  rigid  observ- 
ance of  the  laws  there  would  be  nothing  of  which  to  complain.  They 
cry  out  against  unjust  legislation,  and  yet,  year  after  year,  they 
persist  in  sending  irresponsible  men  to  represent  them,  to  fill  respon- 
sible positions,  and  to  make  their  laws,  which  are  detrimental  to  the 
country's  good.  The  people  are  responsible  for  the  abuses  they 
endure.  That  honesty  is  the  best  policy  is  not  a  meaningless  plati- 
tude, but  a  wholesome  proverb  to  be  applied  to  the  daily  conduct 
of  life. 


HOME  MADE  TRUCK. 


We  illustrate  herewith  a  truck  designed  by  Thomas 
Elliott,  master  mechanic  of  the  Atlanta  Consolidated  Street 
Railway  Company,  which  embodies  some  new  features.  In 
appearance  it  is  plain   and   stiff,   and   the  effect  of  stiffness   is 


HU.ME    .MADE    TRUCK      ATLANTA,    GA. 

increased  because  of  the  springs  being  all  concealed.  As 
shown  in  the  cut  the  springs  are  a  sort  of  series  parallel 
arrangement.  The  centre  spring  carries  the  empty  car,  and 
at  the  same  time  is  in  series  with  the  other  two,  giving 
greater  travel  and  flexibility  than  a  single  spring.     The  com- 


pression of  the  center  spring  is  limited  by  the  yoke  and  can 
not  be  injured  by  excessive  loading.  This  arrangement  was 
adopted    because   most   trucks    ride   easier   when  the  springs 


CAR    AND   TRUCK— ATLANTA,   GA. 

arc  well  loaded.  The  spring  boxes  shown  in  the  center  are 
for  extra  springs  to  suit  heavier  cars.  Four  helical  springs 
5  in.  long  are  placed  over  each  journal  box. 

The  journal  boxes  are  very  large,  holding  a  gallon  of  oil, 
and  are  provided  with  ring  oilers.  The  dust  guard  has  a 
double  ring  and  keeps  the  box  free  from  dust  without  the 
use  of  wick  or  felt.  The  box  is  threaded  and  the  lid  screws 
in,  butting  against  the  journal  brass,  which  fits  down  over 
the  end  of  the  axle  The  axle  ends  are  plain  and  not  liable 
to  be  injured  in  the  wheel  press. 

The  pedestals  are  solidly  braced,  and  the  truck  itself  well 
braced  diagonally.  Across  the  center  is  a  i2-in.  I-beam. 
The  car  body  rests  on  the  four  corners  of  the  truck. 

The  brake   rigging   is   peculiar.      The   brakes   are   inside 


BRAKE  LEVER  AND  BEAMS. 

hung  and  applied  by  spreading  the  brake  beams  apart  bv  the 
partial  revolution  of  a  center  shaft  shown  in  the  plan.  The 
brake  beams  turn  upon  knife  edges.  Adjustments  are  made 
by  sliding  taper  wedges  along  the  faces  of  the  beams.  The 
brake  hangers  are  rectangular  links,  four  to  each  half  of  the 
rigging,  so  that  it  may  swing  free  without  sliding  of  rods. 

The  fenders  will  swing  either  way  or  in  case  the  car 
leaves  the  track  will  raise  up.  Ordinarily,  stiff  springs  hold 
the  fenders  in  place  with  sufficient  pressure  to  remove 
obstructions  on  the  track,  but  flexible  enough  to  give  way 
to  solid  obstacles. 
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TRAMWAY  AND  OMNIBUS  DIVIDENDS  IN 
ENGLAND. 


The  following  table  from  the  London  Economist  shows 
the  dividends  of  the  principal  traniwaj'  and  omnibus  com- 
panies of  the  United  Kingdom  for  the  last  five  years. 


1895.      1894.       iraa     1892. 


1893. 
CompanT.  % 

Belfast    ■    6^ 

Birmingham  and  Aston  14 

Dublin  United  5 

Edinburgh  and  District  6J 

Edinbu'gh  Street 2,'.- 

Glasgow tV 

Imperial  2j 

Liverpool    5 

T..ODdon  IO4 

London,        Dcptford.       and 

CireeQwich  Pref 5 

London  General  Omnibus..  lOJ 

London  Hoad  Car    7i 

London  Street    4 

Manchester  Car  and  Tmwj..  10 

North  Metropolitan 6i 

North  Staffordshire     3 

Nottingham  and  District    ...     SJ 

Provincial 23 

South  London  4 

Sunderland    - 4 

Wolrerhampton      Si 


The  year  has  been  a  very  good  one  and  in  most  cases  the 
reports  showed  an  increase  in  gross  revenues,  while  the  low 
prices  for  forage  enabled  the  working  expenditure  to  be 
kept  down.  The  London  omnibus  companies  did  particu- 
larlv  well ;  two  reasons  are  given,  there  is  no  permanent 
way  to  keep  up  and  no  provisions  to  make  against  the  pur- 
chase of  their  undertakings  by  the  local  authorities.  The 
North  Metropolitan  Tramways  Company  was  compelled  to 
reduce  its  dividend  for  the  last  half-year  of  1896  from  4  to 
2^  per  cent,  although  its  gross  earnings  were  $75,000  in 
excess  of  those  for  the  last-half-year  in  1S95,  for  this  latter 
cause.  The  reduction  in  the  case  of  the  North  .Stafford- 
shire Company  was  due  to  the  cost  of  maintaining  the  per- 
manent way  and  equipment. 
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STRIKE  LEADERS  EXPOSED. 


Hiram  Lutz  and  William  H.  Copeland,  two  self-consti- 
tuted leaders  in  new  organizations,  which  it  was  attemptetl 
to  form  among  the  employes  of  the  Union  Traction  Com- 
pany of  Philadelphia  were  exposed  by  the  company  on 
March  22.  Lutz  is  the  labor  agitator,  who,  two  years 
ago,  organized  the  strike  among  street  railway  employes 
in  Philadelphia.  Lutz  and  Copeland  having  made  proposi- 
tions to  "sell  out"  to  the  company,  they  were  invited  sepa- 
rately to  interviews  with  the  assistant  general  manager.  A 
committee  of  the  company's  conductors  and  motormen  was 
placed  in  an  adjoining  room  and  one  of  them  describes  the 
interview  with  Lutz  as  follows  : 

"  Lutz  came  into  Mr.  Shaufler's  room  alone.  We  heard 
him  tell  Mr.  Shauflcr  that  if  the  company  would  give  him 
$15  a  week  he  would  be  loyal  tfj  the  company  and  expose 
all  the  workings  of  the  organization.  These  were  the  terms 
he  stated  in  his  written  agreement.  He  said  he  was  in  a 
position  to  do  the  company  good  service,  and  that  the  thing 
could  be  worked  on  the  dead  quiet.  We  coukln't  stand  it 
any  longer  and  we  rushed  in  on  him." 

Copeland  was  more  avaricious  and  wanted  .$25  per  week 
for  a  year  or  $  1,000  cash. 


SHUNT  MOTORS  FOR  HIGH  GRADE 
SERVICE. 


In  early  electric  railway  lays  it  was  considered  an  open 
question  by  some  as  to  the  relative  desirability  of  shunt  and 
series  wound  motors  for  street  car  service.  This  contest,  as 
all  know,  resulted  in  the  survival  and  almost  complete 
victory  of  the  series  wound  motor.  Nor  is  it  likely  that  the 
shunt  motor  will  ever  come  into  extensive  use  for  ordinary 
street  railway  service  in  connection  with  a  500-volt  trolley 
system.  It  is  being  used  on  a  street  road  at  Barmen,  Ger- 
man}',  but  the  conditions  there  are  exceptional.  There  are 
some  heavy  grades  on  that  road  which  the  cars  ascend  and 
descend  by  means  of  a  rack.  By  using  shunt  motors  the 
cars  are  made  to  generate  current  which  is  fed  back  into  the 
line  when  the  cars  are  going  down  grade,  thus  accomplishing 
the  double  object  of  a  safety  brake  and  recovering  part  of 
the  energy  that  would  otherwise  be  wasted.  However,  not 
many  street  railways  are  so  situated  that  much  energy  can  be 
recovered  by  the  use  of  shunt  motors,  and  what  little 
power  would  be  thus  saved  would  be  more  than  com- 
pensated for  by  the  objections  to  shunt  motors.  Shunt 
field  coils  for  a  railway  motor  must  necessarily  consist  of 
a  large  number  of  turns  of  fine  wire,  which  fact  not  only 
brings  up  the  first  cost,  but  makes  insulation  difficult. 
Controller  combinations  and  connections  would  also  be 
rather  complicated  with  shunt  motors,  and  the  inductive 
kick  when  the  shunt  circuit  is  broken  causes  break-downs 
ill  insulation  that  can  only  be  prevented  by  a  still  further 
complication  in  the  way  of  a  non-inductive  resistance  in 
parallel  with  the  field  coils. 

However,  on  elevated  roads  and  on  those  which  are  closeh- 
related  to  steam  roads,  the  conditions  are  somewhat  more 
favorable  to  the  shunt  motor,  and  the  advantages  to  be 
gained  are  more  marked.  As  indicated  before,  the  chief 
advantage  a  shunt  motor  offers  in  railway  work  is  the  possi- 
bility of  turning  it  into  a  generator  which  can  return  power 
to  the  line  at  times  when  the  car  speed  is  to  be  retarded, 
thereby  saving  the  energy  that  would  otherwise  be  expended 
in  wearing  out  brake  shoes.  On  a  street  car  where  the 
speed  is  not  high  it  is  manifest  to  any  electrical  engineer 
that  it  is  not  possible  in  making  an  ordinary  stop  to  return 
much  energy  to  the  line.  Suppose  a  pair  of  shunt  motors 
be  wound  to  run  a  car  iS  miles  an  hour  maximum  speed  on 
a  level  when  in  multiple.  By  connecting  them  in  series 
when  making  a  stop  it  would  be  possible  to  use  them  as 
dynamos  to  brake  the  car  and  feed  back  into  the  line  until 
the  car  s])eed  fell  to  something  less  than  one-half  the  maxi- 
iiuiin.  When  this  point  is  reached  it  is  impossible  for  the 
motors  to  generate  a  voltage  in  excess  of  the  line  volt- 
age, and  consequently  they  will  begin  to  act  as  motors 
again  instead  of  generators.  It  is  apparent  from  this  that 
very  little  energy  would  in  practice  be  recovered  by  using 
shunt  motors  as  brakes  in  ordinary  city  street  railway 
service.  The  maximum  speed  is  high,  the  stops  are  at 
fairly  regular  intervals  and  there  are  few  places  that 
call  for  slow  running,  so  that  quite  an  amount  of  energy 
could  he  recovered  with  every  slo])  made.  Tlie  motors 
vvduld  also  be  operating  uiuler  cleaner  idiidilions  and 
Ihe  shunt  coils  would  not  be  so  hard  lo  insulate.  .Scries 
iiiolors  have  practically  the  field  to  themselves  now,  but 
the  development  of  higher  speed  and  heavier  suburban 
service  may  bring  back  to  the  shunt  motor  some  of  the 
consideration    it    formerly    received. 
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THE  METROPOLITAN  CONDUIT  LINES  IN 
NEW  YORK. 


After  a  trial  of  over  a  year  and  a  half  the  Metropolitan 
Street  Railway  Company  is  satisfied  that  electric  conduit 
roads  can  be  successfully  and  economically  operated.  The 
Lenox  avenue  construction  was  described  and  illustrated  in 
the  Review  of  July  15,  1S95,  and  it  will  be  noted  by  com- 


i-fi- 

FIGURE    I— SECTION  THROUGH   YOKE. 

parison  that  some  alterations  have  been  made,  such  as  exper- 
ience suggested.  To  provide  for  failure  in  the  first  install- 
ation the  conduit  and  yoke  were  so  designed  that  a  cable 
could  be  used.  As  the  operation  has  been  satisfactory 
under  all  conditions  of  traffic  and  weather  this  precaution  is 
deemed  no  longer  necessary.  The  new  yoke  is  so  shaped 
as  to  avoid  the  excessive  excavation  required  with  the  old 
type.     The  conductor  bar,  which   is  of  iron   is  also  changed 


FIGURE   2— SECTION   OF    CONDUIT. 

and  is  of  T  instead  of  channel  section.  The  character  of 
the  insulators  and  the  other  mechanical  features  are  pretty 
much  the  same. 

Fig.  1  shows  a  cross  section  of  the  conduit,  rails  and  road- 
bed construction.  The  feeders  are  placed  in  the  ducts  on 
the  inner  side  of  the  conduit.  Fig.  2  is  a  section  through  a 
hand  hole  yoke.  The  yokes  are  at  intervals  of  five  feet  and 
every  third  one  is  provided  with  a  hand  hole.  The  manner 
of  holding  the  porcelain  insulators  is  as  shown.  An  iron 
cap  is  bolted   to  the   slot  rail   and  holds  the  insulator,  into 


Top  of  slot  Rail 


FIGURE   3— TRANSVERSE   SECTION   THROUGH    MANHOLE. 

which  is  fastened  a  bolt  with  an  extension  arm.  This 
receives  the  conductor  which  is  held  in  place  by  bolt  and 
nut.     These  supports  are  at  the  ends  and  middle  of  each  of 


the  30-tt.  conductor  rails.  These  rails  weigh  21  lbs.  to  the 
yard  and  are  bonded  at  the  ends,  forming  a  complete  cir- 
cuit from  the  source  of  power  through  the  motors  and 
return.  To  obviate  the  danger  of  leakage  the  voltage  is 
reduced  to  350  ;  with  the  porcelain  insulators  this  seems  to  be 
sufficient  safeguard  against  a  severe  loss  of  current.  As  the 
cross  section  of  the  conductor  rail  is  about  21^  sq.  in.  heavy 
currents  can  be  carried  without  an  excessive  drop  in  voltage. 
The  ducts  also  carry  feeders  from  300,000  to  1,000,000  c.  m. 
cross  section.  The  contact  shoe  is  the  same  as  used  on 
Lenox  avenue  and  con- 
sists of  two  pieces  of 
iron  held  against  the  con- 
ductors by  spring  leaves 
and  insulated  from  each 
other  by  a  sheet  of  fibre. 
The  shoe  is  suspended 
from  a  longitudinal  bar 
bolted  to  cross  beams  set 
upon  the  truck.  By  this 
method,  no  use  whatever 
is  made  of  the  track  for 
a  return  circuit,  so  no 
provision  is  made  for 
bonding  the  rails. 

In  Fig.  3,  a  longitudi- 
nal section  through  the 
slot  is  shown  including  a 
manhole,  which  are  built 
at  intervals  of  200  ft. 
along  the  track.  These 
manholes  are  4  ft.,  10  in. 
deep,  and  in  the  bottoms 
connections  are  made  to 
the  sewers  so  that  the 
conduit  is  quickly  and 
adequately  drained. 

Fig.  4  shows  the  rail 
recently  adopted  as  stand- 
ard by  the  Metropolitan 
Company.  It  is  a  9-in. 
girder  weighing  106  lbs., 
and  is  rolled  by  the  Penn- 
sylvania Steel  Co.,  of 
Steelton,and  the  William 
Wharton,  Jr.,Co.,  of  Phil- 
adelpia,  of  similar  sec- 
tion to  that  laid  last  year. 
The  rails  are  in  lengths 
of  30-ft.,  but  in  each  100 
rails  six  shorter  ones  are 
permitted.  The  joints 
are  fished,  with  13  bolts. 
During  the  coming  sea- 
son   about   50    miles    of 

track  will  be  laid  with  this  rail.  As  can  readily  be  seen  by 
the  drawings,  the  track  and  roadbed  are  of  the  most  sub- 
stantial construction  and  seemingly  no  expense  has  been 
spared  to  make  everything  as  enduring  as  can  be. 

About  400  cars  will  be  put  in  service  on  these  lines  and  to 
provide  for  this  additional  demand  for  power  seven  850- 
k.w.  direct  connected  generators  will  be  set  up,  four  at  the 
cable  power  house  on  25th  street  near  Lexington  avenue, 
and  three  at  the  temporary  station  which  operates  the  Lenox 


FIGURE    5. 
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avenue  line  at  146th  street. 
Recently  the  company  has 
purchased  a  piece  of  land 
at  96th  street  on  North 
river,  upon  which  a  station 
of  20,000  horse-povi^er 
ultimate  capacity  will  be 
built.  Another  station  of 
the  same  capacity  is  pro- 
jected in  the  southern  part 
of  the  city,  but  its  exact 
location  has  not  vet  been 
determined. 

The  accompanying  map 
indicates  how  extensive 
this  new  system  is  to  be, 
and  it  is  likely  only  a  step 
in  changing  all  the  lines  of 
the  Metropolitan  Com- 
pany to  electric  conduit. 
The  heavy  dark  line  represents  the  extent  of  the  Lenox 
avenue  line  and  the  dotted  lines  the  proposed  extensions. 
.\s  the  lines  stretch  from  one  end  of  the  island  to  the  other 
they  go  far  toward  giving  New  York  a  system  of  rapid 
transit. 


FIGURE    4 — STANDARD    RAIL. 


CINCINNATI  SUBURBAN  SERVICE. 


D.  G.  Edwards,  president  of  the  Cincinnati,  Hamilton  t'v: 
Dayton  Traction  Company,  which  has  been  incorporated  by 
several  officers  of  the  Cincinnati,  Hamilton  &  Dayton  Rail- 
way Company,  to  operate  rapid  transit  lines  in  connection 
with  the  latter  company,  writes  as  follows  : 

"  We  have  not  decided  to  equip  our  suburban  lines  with 
electricity  ;  on  the  contrary,  wc  are  opposed  to  the  overhead 
trolley  a.s  being  cumbersome,  to  some  extent  dangerous  and 
not  the  highest  type  of  service  for  intcrurban  work,  in  its 
present  condition. 

"  We  do  not  propose  to  make  any  radical  changes  on  our 
suburban  lines  until  conditions  are  more  settled  and  we  know 
[OTsitively  that  such  a  change  would  be  an  improvement. 

"  With  the  exception  of  the  Illinois  Central  Railroad  in 
Chicago  our  suburban  business  between  Cincinnati  and 
Hamilton  is  probably  better  cared  for  in  the  matter  of  train 
service,  accommodations  and  low  rates  than  in  any  other 
section  of  the  countrj-.  Our  commuters  have  the  benefit  of 
a  train  service  of  52  trains  a  day  in  the  space  of  about  14 
hours ;  the  rates  are  as  low  as  any  interurban  rates  I  have 
heard  of ;  the  accommodations,  consisting  of  standard  pas- 
senger coaches  well  wanned  and  ventilated,  comfortable 
riding,  on  the  highest  type  of  railroad  in  the  country,  will 
not  allow  any  electric  service  being  compared  with  them. 

"  Wc  are  trying  to  find  some  method  of  handling  this 
travel  cheaper  than  we  arc  doing  at  present  if  this  can  be 
done  without  destroying  the  character  of  the  service,  and, 
for  that  purpose  intend  to  equip  one  or  two  brMiuh  lines 
with  some  motive  power  that  will  enable  us  to  run  ;i  more 
frequent  service  during  the  hours  of  the  day,  when  travel  is 
very  light,  than  we  can  afford  to  do  with  regular  passenger 
trains.  If  the  result  of  the  experiment  on  our  branch  lines 
is  satisfactory,  the  service  will  be  extended. 

"  We  are  investigating  electricity,  compressed  air  and 
steam  motors.  So  far  as  our  investigations  have  gone,  we 
do  not  consider  that  either  electricity  or  air  compares  at  all 


favorably  with  steam.  The  question  presented  to  us  is  to 
find  out  what  character  of  service  we  can  adopt  that  will 
enable  us  to  run  at  high  speed  through  the  country  and  not 
be  obectionable  in  traversing  the  streets  of  the  town." 


THE  HEILMANN  LOCOMOTIVE  AGAIN. 


The  original  Heilmann  locomotive  was  described  in  the 
Review  for  April,  1S94.  As  a  result  of  the  trials  of  the 
"Fusee,"  as  she  was  named,  the  Western  Railway  of 
France  ordered  two  electric  locomotives  on  the  same  general 
design,  and  one  of  them  has  been  completed.  The  new 
locomotive  is  more  than  twice  as  powerful  as  the  old  one, 
developing  1,300  h.  p.  It  is  designed  to  haul  300  tons  at  a 
sustained  speed  of  60  miles  per  hour.  The  total  weight  is 
about  26=;,ooo  lbs.,  equally  distributed  on  16  wheels.  The 
length  over  all  is  59  feet  The  boiler  is  of  the  usual  loco- 
motive type,  but  with  a  larger  fire  box  than  is  common  in 
French  practice.  The  two  engines  are  vertical  with  three 
cylinders  each,  the  cranks  being  120  degrees  apart,  but  con- 
nected to  the  same  crank  shaft.  The  balance  is  made  as 
nearly  perfect  as  possible.  The  generators  are  direct  con- 
nected to  the  engines,  but  are  excited  by  a  dynamo  driven 
from  a  smaller  independent  engine.  It  is  claimed  for  this 
machine  that  the  admitted  loss  of  12  per  cent  caused  by 
transforming  mechanical  into  electrical  energy  is  more  than 
compensated  by  the  advantages  due  the  uniform  tractive 
effort  secured  and  the  absence  of  hammer  blows  on  the  rails. 
If  the  use  of  this  engine  proves  economical  electric  traction 
certainly  has  a  clear  field  in  France. 


STREET  RAILWAYS  IN  JAPAN. 


The  Japanese  have  been, so  occupied  by  the  great  wave  of 
industrial  progress  which  has  rolled  over  the  empire  during 
the  past  few  years  that  not  much  attention  has  been  given  to 
street  railways.  This  condition  will  not  be  lasting,  for  many 
of  the  cities  of  Japan  are  very  poj^ulous  and  the  smaller 
towns  arc  so  close  together  that  electric  traction  will  cer- 
tainly prove  the  best  and  cheapest  means  of  transportation. 
The  government  has  been  educating  engineers  in  the  United 
States  and  Europe  and  the  electrical  profession  has  not  been 
neglected.  These  young  men  are  now  returning  to  their 
native  land  and  as  a  result  electric  lighting  and  other  appli- 
cations of  electricity  are  making  great  advancement.  In 
many  places  water  powers  arc  situated  near  the  cities  and 
some  of  these  are  being  developed  and  electricity  used  as  a 
means  of  transmission. 

In  Kioto  the  street  railway  system  is  electric  and  in  the 
capital,  Tokio,  there  is  agitation  to  convert  the  present  exten- 
sive system  into  trolley  lines.  .\  horse  ear  line  is  in  opera- 
tion between  the  cities  of  Kod/.u  and  ^iimoto.  I'crhaps 
the  most  notable  motive  power  is  that  between  Atanii  and 
Odawara  where  the  cars  pass  from  the  former  to  the  latter 
place  by  force  of  gravity  and  are  returned  by  "  man  power.' 


The  Union  Street  Railway  of  New  York,  prohibits  the 
ringing  of  gongs  on  its  cars  except  in  cases  of  absolute  neces- 
sity. 

At  the  suit  of  liolders  of  third  mortgage  bonds  Charles 
Green,  president  of  the  Peoples  Railway  Company,  St. 
Louis,  was  appointed  receiver  for  the  company. 
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METROPOLITAN  OF  WASHINGTON  IN 
WINTER. 


During  the  winter,  street  railway  men  have  watched  with 
interest  the  working  of  underground  electric  conduit  roads. 
The  Metropolitan  of  Washington  has  been  put  to  severe- 
tests.  On  January  27  occurred  the  most  severe  snow  storm 
of  the  winter,  five  inches  of  snow  falling  in  eight  hours. 
When  it  became  evident  that  a  snow  storm  was  at  hand,  the 
sweepers  were  ordered  out  and  kept  going  the  entire  night. 
Not  a  car  was  stopped  and  no  hitch  of  any  kind  occurred. 
The  full  schedule  was  operated,  demonstrating  that  snow  is 
not  an  impediment  to  the  operation  of  this  road. 

The  carrying  capacity  of  the  road  was  thoroughly  tested 
in  March,  when  thousands  of  visitors  were  drawn  to  Wash- 
ington to  witness  the  inaugural  ceremonies.  G.  B.  Coleman, 
general  manager,  in  speaking  of  the  car  service  this  week 
says  : 

"  The  greatest  test  came  on  March  3,  4  and  1^,  when  we 
carried  about  300,000  people.  On  the  4th,  owing  to  the 
program  of  that  day  we  could  only  operate  the  cars  until  i  1 
a.  m.  and  again  after  6  p.  m.  From  that  time  until  midnight 
every  car  was  loaded  to  its  utmost  capacity.  In  fact,  people 
were  hanging  from  all  parts  of  it.  In  addition  to  the  regu- 
lar number  of  cars  we  put  on  everything  we  had  and  within 
the  space  of  about  five  hours  carried  96,000  people,  and  this 
without  a  mishap  of  any  nature  ;  not  a  circuit  breaker  or  a 
fuse  blew  out.  This  we  consider  the  greatest  test  the  road 
ever  had.  From  the  inception  of  its  operation  to  the  pres- 
ent time  the  road  has  demonstrated  to  us  that  this  is  the 
greatest  svstem  on  the  face  of  the  earth." 


CARS  RUN  AT  LOW  VOLTAGE. 


The  Oakland  Railway  Company,  of  Detroit,  was  tempor- 
arily embarrassed  recently  by  the  burning  out  of  both  dyna- 
mos in  the  power  house.  \'erv  soon  after  the  accideii 
arrangements  were  made  with  the  Detroit  Citizens  Street 
Railway  Company  to  have  power  supplied  over  its  trolley 
lines  to  the  Oakland  trolley.  As  shown  in  the  diagram  the 
two  roads  have  a  common  terminus  at  Palmer  Park  w'hich 
is  the  farthest  point  on  each  road  from  their  respective 
power-houses.  When  the  dynamos  at  the  Oakland  power 
house  were  disabled  the  trollev  wires  of  the  two  lines  were 
joined  at  Palmer  Park.  This  transmission  of  power  was 
under  the  most  unfavorable  circumstances,  as  the  source  of 
supply  was  at  one  extremity  of  the  road,  about  3i  miles  in 
length,  and  this  was  aggravated  by  a  hill  of  =;  per  cent  grade 
a  quarter  mile  long  at  the  outer  terminus.  The  voltage 
dropped  as  low  as  250,  which  causes  considerable  heating  of 
the  motors  and  dim  lights  in  the  cars  at  night.  The  feeder 
system  is  roughly  represented  by  the  sketch.  The  Detroit 
company  has  a  1,000,000  circular  mil  feeder  extending 
31,200  ft.  from  its  power   house    and   the   rest   of  the  line  is 


fell  from  a  conductor  of  500,000  circular  mils,  connections  to 
the  trolley  wire  being  made  at  suitable  points.  The  Oak- 
land line  has  but  one  feeder  and  that  of  500,000  circular  mils. 
Thus  it  may  be  seen  how  inadequate  were  the  provisions 
for  a  long  distance  transmission,  but  still  the  system  is  so 
flexible  that  the  cars  could  be  run  even  at  half  the  normal 
voltage.  For  three  days  the  cars  were  operated  on  a  one 
hour  schedule  and  little  difficulty  was  experienced  in  making 
the  1 2 1/2  mile  trip  in  one  hour.  When  everything  else  is 
sacrificed  to  service  it  shows  that  there  are  few  accidents 
which  will  confound  a  resourceful  railway  electrician  and 
his  apparatus. 

CHEAP  POWER  FOR  THE   LEAVENWORTH 
ELECTRIC  RAILWAY. 


The  Leavenworth  (Kan.)  Electric  Railway  has  operated 
iS  cars  on  15  miles  of  track  b}'  power  supplied  from  the 
company's  dynamos  which  have  been  in  the  station  of  the 
Leavenworth  Light  &  Heating  Company.  The  state  peni- 
tentiary is  located  at  Lansing,  a  suburb  of  Leavenworth, 
and  the  convicts  are  partially  occupied  mining  coal  for  the 
state.  L.  M.  Erb,  manager  of  the  street  railway,  recognized 
that  this  might  prove  a  source  of  cheap  power  and  entered 
into  negotiations  with  the  directors  of  the  Kansas  peniten- 
tiary. As  a  result  a  contract  for  fuel  has  been  closed  which 
goes  into  effect  June  i  and  continues  for  six  years.  The 
street  car  company  is  to  extend  a  line  to  Lansing  and  remove 
its  four  boilers,  four  dynamos  and  large  engine  within  the 
penitentiary  walls.  This  will  save  all  expense  of  hauling 
and  switching  the  coal  and  the  power  house  labor  will  be 
attended  to  bv  the  convicts. 


A  CORRECTION. 


Thomas  C.  Pole,  president  of  the  company  operating  the 
gasoline  motor  in  Washington,  hands  us  t)ie  following  cor- 
rection : 

I  noticed  an  article  on  page  157  of  the  March  issue  of  the 
Street  Railw.w  Review,  under  the  head  or  title  of 
"  Gasoline  Motor  Objectionable."  I  wish  to  state  that  I  am 
the  president  of  the  companj-  operating  the  gasoline  motor 
and  that  you  are  misinformed.  The  fact  is  that  the  car  was 
run  on  that  branch  of  Henyon  street  several  times  and  no 
complaint  was  made  of  the  running ;  but  the  Brightwood 
Railway  Company  had  not  any  room  in  its  car  house  and 
the  car  was  compelled  to  stand  at  the  said  corner  or  on  the 
street  (Henyon  ).  On  account  of  the  motor  standing  there 
the  citizens  there  complained  of  its  standing  and  therefore 
asked  the  commissioners  to  have  it  removed.  I  appeared 
before  the  commissioners  myself  and  was  requested  to  either 
run  it  or  take  it  out  of  the  way.  The  said  motor  ran  upon 
the  Anacostia  track  for  about  three  months  and  no  complaint 
was  entered  against  it. 
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NEW  BRIDGE  OVER  NIAGARA  GORGE. 


A  new  steel  arch  bridge  is  being  sprung  across  the 
Niagara  gorge  just  under  the  existing  railway  suspension 
bridge,  which  it  is  intended  to  replace,  and  this  without 
the  slightest  interruption  to  traflic  on  the  railroad  or  the 
highway  which  it  supports.  The  erection  of  a  bridge  of 
such  proportions  over  the  gorge  is,  of  itself,  a  task  of  no 
small  magnitude,  but  to  build  such  a  structure  in  the  place  of 
a  bridge  that  is  in  use,  is  an  undertaking  that  requires  engi- 
neering ability.  The  engineer  in  charge  is  L.  L.  Buck,  who 
had  the  supervision  of  the  rebuilding  of  the  railway  suspen- 
sion bridge  with  steel  in  iSSo,  and  who  also  took  charge  of 
the  work  of  replacing  the  stone  towers  of  the  structure  with 
towers  of  steel  in  iSS6.  The  changes  were  made,  as  is  the 
present  one,  without  interfering  with  travel  on  the  bridge  at 
any  time. 

The  illustration  shows  the  progress  made  in  building  the 
arch  up  to  date,  and  how  it  is  being  fitted  in  the  place  of  the 
suspension  bridge.  A  portion  of  the  false  work  is  seen  at 
the  left  of  the  picture. 

The  new  bridge  was  made  necessary  by  the  business  of 
the  Grand  Trunk  Railway,  which  required  a  second  track. 


NEW    BRIDGE   AT   NIAGARA. 

It  compares  favorably  with  any  bridges  of  its  class.  It  will 
have  a  span  of  about  5^0  ft.  between  the  eiul  piers,  and 
a  trussed  span  will  connect  it  with  the  cliff  on  each  side  of 
the  river.  The  main  span  is  formed  liy  an  arch  with  hori- 
zontal upper  chords.  At  the  skewbacks  it  will  be  hinged. 
Each  truss  has  a  batter  of  i  horizontal  to  10  vertical.  The 
width  between  the  axes  of  the  top  chord  is  30  ft.,  while 
between  the  axes  of  the  rib  at  the  crown  the  width  will  be 
56  ft.  7^  in.  Above  the  centers  of  the  skewbacks  the  axes 
of  the  upper  chords  will  be  134  ft.,  and  the  axes  of  the  ribs 
at  the  crown  114  ft.  above  the  skewbacks.  On  the  Ameri- 
can side  the  bed  plates  of  the  arch  rest  on  abutments  buih 
on  Clinton  limestone  half  way  between  the  water's  edge  and 
the  top  of  the  high  bank.  (Jn  the  Canadian  side  the  abut- 
ments rest  on  a  concrete  foundation  built  about  half  way  u|) 
the  slope. 

This  new  arch  will  have  two  decks.  On  the  upper  one 
will  be  laid  the  railroad  tracks,  while  the  lower  will  have 
ample  room  for  a  carriage  way,  sidewalks  and  trolley  tracks. 
It  is  probable  that  the  first  trolley  car  to  pass  from  the 
United  States  into  the   Dominion  of   Canada  on    its   own 


wheels  will  cross  this  bridge,  for  one  incentive  to  the  con- 
struction of  the  arch  is  to  afford  trolley  connection  between 
the  two  sides  of  the  river  in  what  will  probably  be  a  belt 
line  service  around  a  portion  of  the  gorge. 

The  Pennsylvania  Steel  Company  has  the  contract  for 
building  the  arch,  and  has  made  rapid  headway  considering 
the  season  of  the  year,  and  the  dangerous  point  of  work.  It 
is  expected  that  the  arch  will  be  sprung  early  in  April,  but 
the  bridge  will  not  be  com])letc(l  until  the  latter  part  of  June 
or  the  first  of  July. 

The  total  weight  of  steel  work  is  estimated  at  3,000  tons. 
The  bridge  is  expected  to  carry  on  each  track  two  160,000- 
Ib.  locomotives  with  train  of  3,500  lbs.  per  ft.,  and  on  the 
lower  deck  a  live  load  of  3,000  lbs.,  making  in  all  a  live  load 
of   10,000  lbs.  per  foot. 

The  suspension  bridge  will  he  carefully  taken  down  and 
rebuilt  at  another  point  on  the  gorge,  perhaps  Lewiston.  It 
will  be  used  until  the  new  bridge  affords  crossing  facilities. 
At  present  the  suspension  bridge  rests  on  the  lower  floor 
beams  of  the  new  arch,  and  the  upper  floor  beams  will  be 
left  out  until  the  suspended  structure  of  the  present  bridge 
is  raised  clear  of  the  new  one. 


WATER  IN  VESTIBULE  WALLS. 


A  weak  point  in  vestibules,  or  one  that  will  some  day  be 
a  weak  point  if  neglected,  is  the  leakage  of  water  down 
behind  the  wainscoting  when  the  front  window  is  lowered. 
This  point  is  one  which  has  not  received  attention  but  will 
force  attention  on  itself  as  vestibules  on  electric  cars  get 
older.  Probably  the  majority  of  vestibules  in  use  today  have 
a  solid  wainscoting,  between  which  and  the  outer  panel  the 
windows  are  lowered.  This  arrangement  would  be  all 
right  if  the  windows  were  lowered  only  in  fine  weather  but 
unfortunately  they  almost  invariably  have  to  be  lowered  when 
there  is  a  storm.  In  such  case  the  motorman  does  not 
usually  let  the  window  entirely  down  but  only  opens  it 
enough  so  he  can  see  out  over  the  top.  The  rain  or  snow 
strikes  what  glass  is  exposed  and  follows  it  down  between 
the  outer  and  inner  vestibule  walls.  When  once  in  there, 
unless  some  special  provision  is  made,  the  only  way  for 
water  to  get  out  is  to  slowly  leak  out  and  consequently  the 
platform  where  the  vestibule  walls  come  down  is  kept  con- 
stantly wet  and  in  time  will  rot.  The  effect  of  this  continued 
dampness  on  the  controller  wiring  is  also  bad.  The  remedy 
is  of  course  to  make  an  outlet  somewhere  for  the  water  that 
gets  in  the  vestibule  wall.  The  presence  of  water  in  that 
place  will  not  usually  be  noticed  except  by  accident  even 
by  employes  that  are  handling  cars  daily  hence  it  is  so 
commonly  neglected. 


ELECTRIC  TRACTION  FOR  RHEIMS. 


Rheinis  is  a  city  of  oyer  100,000  inliabilauts  and  has 
about  10  miles  of  horse  car  lines.  The  Campugnie  des 
Tramways  de  Rheims  is  very  desirous  of  introducing  electric 
traction,  and  has  made  propositions  to  that  effect  to  the  city 
council.  There  is  considerable  opposition  to  the  trolley,  and 
the  council  has  not  yet  given  its  consent.  Several  other  systems 
of  mechanical  traction  have  been  proposed,  Init  the  general 
manager  states  that  the  company  will  stick  to  electricity.  Il 
is  proposed  to  put  40  cars  in  operation  aiul  install  1,200  h.  p. 
of  engines,  boilefs  and  dynamos. 
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COMBINED  POWER  PLANT  FOR  ELEC- 
TRIC LIGHTING  AND  STREET 
RAILWAY  SERVICE. 


This  has  not  hecn  a  potent  question  in  American  practice 
as  different  companies  usually  control  the  electric  lighting 
and  the  electric  railwaj's.  In  England  and  many  places  on 
the  Continent  this  subject  has  been  freely  discussed  and  the 
circumstances  there  warrant  its  consideration.  Electric  light 
stations  have  long  been  established,  either  by  private  com- 
panies or  by  the  city  corporations.  The  question  of  electric 
traction  is  just  presenting  itself  and  the  engineers  are  care- 
full  figuring  on  the  cheapest  as  well  as  the  best  plans  for  its 
inauguration.  They  have  large  and  well  equipped  power 
plants,  to  furnish  electric  light,  with  daj'  loads  which  are 
almost  negligable.  Recognizing  that  the  heavy  service  for 
street  railway  purposes  are  at  times  when  the  light  load  is  a 
minimum  thej'  are  trying  to  devise  alterations  in  the  machinery 
which  will  make  it  suitable  for  both  systems. 

In  London  Lightning  John  H.  Rider  and  Wilfred  L. 
Spence  discuss  this  subject  at  some  length.  As  far  as  pos- 
sible the  same  machinery  must  be  used,  so  a  summary  is 
made  of  the  current  installation.  The  systems  can  be  clas- 
sified under  three  headings,  viz.: — i.  Continuous  current 
stations,  generating  at  between    400  and   550  volts.      2.   Con- 
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tinnous  currents  under  400  and  over  550  volts.  3.  Alternat- 
ing currents  of  any  pressure  but  generallv  2,000  volts.  In 
the  first  case  either  the  3  or  5  wire  s^^stems  are  in  use  for 
lighting.  The  voltage  is  such  that  the  machines  can  be  used 
directly  for  street  railway  service,  but  the  objection  to  this 
is  that  one  side  of  the  lighting  system  would  be  permanentlv 
connected  to  earth  by  the  rail  return.  The  railway'  service 
must  not  be  supplied  direct  from  a  machine  which  is  feeding 
the  lighting  system,  but  it  may  be  supplied  indirectly  through 
the  medium  of  a  motor-generator,  used  simply  for  the  pur- 
pose of  keeping  the  traction  and  lighting  mains  separate. 
If  permission  could  be  obtained  either  from  the  municipal 
authorities  or  from  the  underwriters  for  an  earth  connection, 
the  best  plan  would  be  to  ground  the  middle  conductor,  as  is 
the  case  in  Manchester. 

For  the  second  class  of  stations,  voltages  under  400  or 
over  550  are  unsuited  for  street  railway  work.  Machines 
of  220  and  250  volts  might  be  connected  in  series,  as  is  done 
at  Gera,  but  the  switch  board  complications  make  this  plan 
undesirable.  The  alternative  is  to  use  motor-generators  in 
conjunction  with  accumulators  and  the  current  may  be  taken 
from  the  station  bus  bars  if  desired. 

The  alternating  current  station  offers  the  most  flexible 
solution.  The  voltage  is  usually  high,  as  much  as  2,000 
volts  and  must  be  transformed  down  and  be  converted  to  a 
continuous  current  of  500  volts,  as  no  suitable  alternate  cur- 


rent motors  are  designed  for  street  railway  service.  There 
are  two  ways  in  which  this  change  may  be  accomplished  : 
(  I  )  by  means  of  static  transformers  in  conjunction  with 
rotatory  convertors,  and  (  2  )  by  means  of  alternate  current 
motor-generators. 

In  the  first  method,  the  arrangement  of  connections  may- 
be as  shown  in  the  diagram  where  the  voltage  is  transformed 
from  2,000  volts  down  to  390.  The  rotary  convertor  gives 
a  continuous  current  of  550  volts.  The  speed  at  which  the 
machine  runs  will  depend  on  the  frequencv  of  the  alternat- 
ing current  and  the  number  of  magnet  poles.  It  will  run 
in  synchronism  with  the  generator,  and  must  be  brought  to 
speed  before  switching  in.  The  ratio  between  the  mean 
alternating  pressure  at  one  side  and  the  continuous  pressure 
at  the  other  will  be  i  :  "Y  2,  and  the  current  value  just  the 
reverse.  This  ratio  is  not  absolutely  constant  for  a  consider- 
able range  of  voltage  on  the  direct  current  side  is  caused  b\- 
varjing  the  field  strength  so  as  to  control  the  phase  relation. 
With  a  weak  field  the  alternating  current  will  lag  and  the 
direct  electric  motive  force  will  diminish,  while  an  over- 
excited field  will  cause  a  leading  current  and  an  increase  in 
the  voltage.  Phase  displacement  may  be  objectionable  in  a 
steam-driven  plant,  on  account  of  the  reduced  plant  efficienc}- 
or  power  factor  it  entails.  A  good  plan  would  be  to  par- 
tially separate  the  two  windings  on  the  armature,  so  that  an 
independent  field  control  niaj-  be  obtained  over  one  of  them, 
and  in  this  way  very  considerable  \ariations  in  the  ratio  can 
be  effected  without  any  corresponding  loss  in  the  plant 
efficiencv.  The  same  machine  can  then  feed  the  trollc)'  wire 
direct  or,  with  the  same  primary  e.  m.  f.,  charge  storage 
batteries  at  30  per  cent  greater  voltage. 

One  great  advantage  of  a  rotary -convertor  is  that  it  need 
only  be  large  enough  for  the  maximum  alternating  current 
and  for  the  highest  continuous  current  voltage,  thus  saving 
the  double  wound  armature  and  double  machine  of  the  motor- 
generator  type.  It  is  stated  that  the  larger  machines  are 
liable  to  spark  at  the  continuous  current  commutator,  owing 
to  the  armature  current,  and  the  consequent  field  distortion, 
varving  as  the  armature  is  acting  first  as  a  motor,  then  as  a 
dynamo.  In  spite  of  the  opinions  of  some  of  the  learned 
European  electricians,  large  machines  of  this  type  are  in 
successful  operation,  as  at  Niagara  and  Salt  Lake  City.  Also 
at  Geneva  loo-k.  w.,  220-volt  machines  are  giving  perfect 
satisfaction  with  an  entire  absence  of  sparking.  Should 
these  methods  be  applied,  the  all  day  efficiency  of  a  plant 
will  be  greatly  increased,  much  to  the  benefit  of  its  earning 
capacity.  There  are  many  places  where  these  plans  are 
feasible  and  careful  thought  can  be  given  to  them  with  much 
profit.  Such  considerations  have  been  taken  into  account  in 
designing  the  great  water  power  plants  at  Niagara,  Sacra- 
mento, Portland  and  elsewhere. 


A  NEW  BENEFIT  ASSOCIATION. 


The  employes  of  the  Middletown  and  the  Portland  street 
railways  have  formed  a  benefit  association,  adopted  a  con- 
stitution and  elected  the  following  officers  :  Superintendent, 
E.  A.  Goss,  president,  and  Charles  H.  Chapman,  secretary 
and  treasurer.  The  by-laws  of  the  association  are  really  a 
part  of  the  rules  of  the  street  railway  companies  as  all 
employes  are  required  to  belong  to  it  and  pay  25  cents  a 
week  dues.  After  being  in  the  employ  of  the  companies 
one  month,  a  man  is  entitled  to  draw  a  daily  sick  benefit  of 
50  cents. 
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COMPARISON  OF  STREET  RAILWAY  CONDITIONS  AND  METHODS  IN  EUROPE  AND  IN 

THE  UNITED  STATES. 


BV    P.    F.    SULLI\AN. 


Statements  have  been  seen  and  heard  from  time  to  time  of 
the  marvelous  results  obtained  by  street  railways  in  Europe,  of  the 
low  rates  of  fare  which  prevail  there,  and  of  the  very  favorable 
conditions,  for  the  municipalities,  upon  which  franchises  were 
granted.  I  never  doubted  the  statements.  Some  of  them  appeared 
strange,  to  say  the  least,  in  the  light  of  e.xperience;  yet  the  only  con- 
clusion I  arrived  at  was  that  if  the  conditions  and  accommodations 
are  the  same  in  Europe  as  in  America  with  respect  to  street  railway 
transportation,  then  we  have  much  to  learn  from  that  side  of  the 
water. 

Without  intending  to  reflect  upon  the  enterprise  and  ability 
of  the  people  of  Europe,  I  must  state  that  my  experience  taught  me 
thai  the  men  engaged  in  street  railway  transportation  in  this  coun- 
try were  an  industrious,  energetic,  enterprising  set  of  men.  I  knew 
that  no  men  engaged  in  any  enterprise  on  this  or  on  the  other  side 
of  the  water  devoted  so  many  hours  of  thought  and  labor  to  their 
duties,  and  notwithstanding  that  no  enterprise  on  earth  showed 
such  marvelous  progress  in  the  last  ten  years  as  street  railway  im- 
provements in  this  country,  I  knew  of  no  investment  that  has  up 
to  the  present  time  given  so  little  return.  I  had  also  met  several 
street  railway  gentlemen  from  Europe  who  had  come  to  this  coun- 
try to  study  street  railway  methods  here,  and  they  appeared  about 
as  fallible  as  others;  and  they  invariably  left  loud  in  their  praises 
of  the  wonderful  results  achieved  in  American  street  railways.  It 
seemed,  then,  that  the  only  way  in  which  one  could  learn  what  to 
American  street  railway  people  was  a  secret  was  to  go  to  Europe, 
and  look  into  the  methods.  With  that  purpose  in  view,  I  visited 
several  cities  in  the  United  Kingdom,  in  France,  and  in  Germany; 
but  inasmuch  as  the  principles  and  methods  are  practically  the  same 
in  all  the  large  European  cities  with  the  exception  of  Paris,  I  will 
select  only  two  typical  cities — Glasgow  and  Berlin — the  former 
owning  and  operating  its  own  street  railway,  the  latter  granting 
a  franchise  to  one  or  more  stock  companies  for  a  period  of  years.  I 
stated  that  Paris  is  an  exception  with  reference  to  principles  and 
methods:  therefore  a  word  relative  to  that  city  may  not  be  out  of 
place  here. 

I  shall  use  the  same  terms  as  are  used  in  the  United  States,  and 
(he  value  of  foreign  money  will  be  stated  in  United  States  values. 


Paris. 


The  street  cars  and  omnibus  lines  of  Paris  are  operated  by  a 
stock  company  as  they  are  in  this  country,  the  franchise  being 
granted  for  a  limited  term  of  years.  The  rate  of  street  car  fare  is 
usually  a  fixed  sum,  6  cents  for  first-class  and  3  cents  for  second- 
class  fares;  the  second-class  passengers  are  compelled  to  ride  on 
the  roof  seats  regardless  of  the  weather.  First-class  passengers  are 
entitled  to  "correspondence"  or  transfers.  Second-class  passengers 
can  obtain  transfers  by  paying  i  cent  in  addition  to  the  previous  .3 
cents.  All  transfers  can  be  used  only  at  regular  stations,  in  the 
same  manner  as  if  the  holders  of  transfers  had  not  previously  ridden 
on  a  car.  The  carrying  capacity  of  all  cars  is  limited  to  the  seating 
capacity  and  four  additional  who  may  stand  on  the  rear  platform. 
Passengers  are  compelled  to  take  cars  at  regular  stations  or  stop- 
ping places,  situated  apart  in  distances  varying  from  one-quarter  to 
one-half  mile.  A  person  who  intends  to  take  a  car  goes  into  the 
station  and  signifies  his  intention,  whereupon  the  attendant  gives 
him  a  check  numbered.  When  the  car  arrives  the  conductor  an- 
nounces the  number  of  vacant  seats,  and  a  number  of  persons  hold- 
ing the  lowest  numbers  given  by  the  attendant  and  equal  to  the 
number  of  vacant  seats  is  allowed  on  the  car.  Payment  is  made  after 
boarding  the  car.  Persons  have  frequently  to  wait  from  ten  to 
twenty  minutes  before  they  can  get  a  vacancy.  It  strikes  me  that 
this  is  a  European  "improvement"  that  would  not  work  very  satis 
factorily  in  this  country. 

Glasgow. 

Glasgow   has   the   second   largest   population    in   the   United 
Kingdom,  there  being  practically  840,000  persons  in  the  territory  of 


14,661  acres  through  which  its  horse  car  system  runs.  It  is  one  of 
the  best  governed  cities  in  the  world,  and  in  respect  to  the  manage- 
ment of  its  various  departments  suggests  a  good  subject  for  all  re- 
formers who  can  see  no  chance  for  improvement  in  anything  but 
street  car  franchises. 

STREET  CARS. 

The  street  cars  of  Glasgow  are  practically  the  same  style  as 
those  of  all  other  cities  of  Europe,  viz.,  double-deck  close  cars, 
usually  fourteen-foot  car  body  and  seating  eighteen  persons  inside 
and  twenty-two  persons  on  the  outside  or  roof  seats.  There  are  no 
open  cars.  Passengers  are  not  allowed  to  stand  in  the  cars,  so  that 
in  wet  or  other  stormy  or  cold  weather  they  are  compelled  to  ride  on 
the  roof  seats.  A  car,  therefore,  will  seat  nearly  twice  as  many  as 
an  ordinary  size  close  car  in  the  United  States.  This,  coupled  with 
the  fact  that  there  are  no  open  cars,  means  that  in  this  country  it 
would  require  four  times  as  many  cars  to  accommodate  the  same 
number  of  persons  as  would  be  accommodated  in  Glasgow. 

RATES  OF  FARE  AND  COLLECTIONS. 

The  principles  and  methods  of  street  car  fares  in  Glasgow 
arc  the  same  in  general  as  those  employed  throughout  Europe  with 
the  exception  of  Paris;  viz.,  a  distance  rate  upon  the  same  principles 
as  railroad  fares  are  made  in  this  country.  The  rate  in  the  United 
Kingdom  is  limited  by  an  Act  of  Parliament  to  a  maximum  of  2 
cents  a  mile.  In  subdividing  routes,  however,  the  companies  do 
not  adhere  strictly  to  the  mile  basis;  the  limit  may  exceed  it,  but  one 
will  find  that  to  go  two  miles,  or  upward  to  about  five,  will  cost  from 
4  to  6  cents.  In  all  cities  in  the  United  Kingdom  other  than  Glas- 
gow 2  cents  is  the  minimum  fare.  In  the  latter  city,  however,  a  sub- 
division of  this  fare  is  made  so  that  the  minimum  is  i  cent  for  ap- 
proximately one-half  mile.  The  fares  are  I,  2,  3,  4,  5  and  6  cents.  It 
is  not  possible  to  get  such  long  rides  in  Glasgow  as  are  obtained  reg- 
ularly in  any  city  in  this  State,  and  the  longest  ride  in  that  city  costs  6 
cents,  whereas  a  ride  of  a  similar  distance  would  cost  only  5  cents 
in  any  city  of  the  United  States. 

Conductors  are  provided  with  distinct  colored  tickets  consecu- 
tively numbered  and  usually  representing  one  or  more  distinct  rates 
of  fare  on  each  route.  A  passenger  signifies  to  the  conductor  what 
his  destination  is,  and,  after  paying  a  proper  amount,  receives  a 
ticket  or  receipt  which  shows  the  amount  paid  and  the  limit  of  ride. 
When  approaching  a  fare  limit  or  station  each  car  is  usually  boarded 
by  an  inspector  who  examines  each  ticket,  and  if  he  should  find  a 
passenger  without  a  ticket  or  with  one  beyond  the  fare  limit  the 
passenger  must  pay  again  or  get  off.  It  does  not  matter  if  the  pas- 
senger in  ignorance  threw  his  ticket  upon  the  floor  with  many  others 
which  he  may  see  there;  the  inspector  perforins  his  duty,  and  prop- 
erly, too.  This  method  of  fare  collection  and  regulation  is  an  abso- 
lute protection  to  the  company,  and  is  regulated  by  a  by-law.  Under 
the  general  street  railway  law  of  1870  each  railway  company  is 
authorized  and  empowered  to  adopt  by-laws  for  its  own  protection, 
and  these  by-laws  have  the  same  force  as  an  Act  of  Parliament. 
Under  the  by-laws  in  question  each  passenger  is  compelled  to  re- 
ceive and  exhibit  the  ticket  or  receipt  given  by  the  conductor, 
under  a  penalty  of  about  ten  dollars.  It  would  be  interesting  if 
such  a  by-law  should  be  adopted  in  any  part  of  this  state,  and  if  it 
were,  to  see  whether  it  could  be  legally  enforced. 

SruEET    RAILWAY    SYSTEM. 

The  street  railway  system  of  Glasgow  consists  of  seventy-three 
miles  of  well  constructed  track  in  thirty-seven  miles  of  streets  an'd 
operated  for  the  fiscal  year  ending  May  31,  1896,  by  an  average 
of  two  hundred  and  seventy-seven  horse  cars.  The  tracks  were 
cojistructed  and  were  always  owned  by  the  municipality.  The  orig- 
inal line  was  built  in  1871 — when  the  city  had  a  population  of  478,000, 
.ind  operation  began  in  August,  1872:  and  from  that  time  until  May 
.11,  I  Rim.  the  road  was  leased  to  and  operated  by  a  stock  company. 
Upon  failure  to  agree  to  terms  for  a  renewal  or  extension  of  the 
lease  the  municipality  assumed  control,  and  began  operations  July  i, 


'J.j4 


(jteed/5^aikci^5^^^ 


1894.  The  basis  upon  which  the  original  lease  was  made  was  prac- 
tically the  same  as  that  upon  which  the  municipality  does  business 
with  the  street  railway  department  now,  viz.,  annual  payment  or 
sinking  fund  of  sufficient  amount  to  liquidate  the  capital  invested; 
payment  of  the  interest  upon  the  capital  invested;  and  annual  pay- 
ment to  meet  the  expense  of  renewals  and  a  rate  of  $750  per  mile  of 
track.  After  the  original  investment  the  municipal  authorities  found 
that  "public  convenience  and  necessity"  required  that  extensions 
should  be  made,  but  the  lessee  could  not  see  its  way  clearly  to  do  so 
under  the  original  contract.  Accordingly  amended  contracts  were 
made  by  which  the  municipality  invested  $717,475.00,  for  which  no 
provision  was  made  with  respect  to  sinking  fund  for  liquidation. 
The  mileage  payments  made  by  the  lessee  were  a  varying  and  in- 
creasing amount,  depending  upon  the  amount  of  operation,  and 
was  therefore  greatest  in  1894.  The  amounts  paid  to  the  "Common 
Good"  or  general  municipal  treasury  for  three  years  were  as  fol- 
lows: 

By  the  lessee  for  1894 $28,300  00 

By  the  Street  Railway   Dept.   for   1895.  .  41.300  00 
By  the  Street  Railway  Dept.  for  1896. , .  .   45,000  00 

In  other  words  the  municipal  treasury  received  $16,700  more 
in  1896  from  its  own  operation  than  it  received  in  1894  from  the 
lessees,  but  there  was  this  difiference  that  in  1894  the  municipality 
had  only  $717,475.00  invested;  in  1896  $2,582,780.00  with  the  added 
responsibility.  It  must  be  added,  however,  that  the  street  railway 
department  paid  the  interest  on  the  loan  at  a  rate  less  than  2%. 

The  department  is  well  managed  by  John  Young,  Esq.,  and 
an  able  corp  of  assistants,  and  the  method  of  accounts  is  conducted 
upon  the  most  substantial  basis.  The  equipment  and  appointments 
are  good,  and  its  operations  are  "up-to-date"  and  the  service  is  ex- 
cellent so  far  as  it  goes,  but  it  does  not  go  far  enough,  a  fact  which 
its  present  management  appreciates,  and  it  gives  only  about  one- 
fourth  the  accommodations  for  the  same  population  as  are  given  in 
American  cities.     To  this  I  will  refer  later  at  length. 

The  street  railway  results  in  Glasgow  are  frequently  referred 
to  in  this  country  in  language  which  makes  practical  men  wonder, 
but  which  in  Glasgow  is  attributed  to  American  humor.  For  in- 
stance, it  has  been  said  that  municipal  control  reduced  the  rates 
of  fare  one-half,  and  that  sufficient  profit  was  made  to  remove  the 
necessity  of  further  taxation,  and  that  the  sinking  fund  from  the 
operation  of  the  street  railway  would  in  a  few  years  liquidate  the 
entire  numicipal  indebtedness.  The  facts  do  not  seem  to  bear  out 
the  assertions,  and  the  assertions  are  ridiculed  by  those  who  manage 
the  Glasgow  street  railway. 

The  facts  are  that  under  the  new  management  a  rearrange- 
ment of  routes  was  made,  and  such  change  made  necessary  new  sta- 
tion limits,  and  in  addition  the  fare  of  2  cents  was  reduced  to  a  mini- 
mum fare  of  i  cent.  This  change  did  not  mean  that  one  could  ride 
as  far  for  i  cent  as  he  could  previously  for  2  cents.  It  simply  made 
shorter  fare  limits.  With  reference  to  profits  and  taxation.  The 
city  of  Glasgow  has  an  average  of  10,000  employes,  to  whom,  to- 
gether with  other  expenses,  it  disburses  annually  $10,000,000,  or 
six  times  as  much  as  the  gross  receipts  from  the  street  railways; 
and  the  net  returns  to  the  municipal  treasury  from  the  street  rail- 
ways are  only  $45,000.00.  When  it  is  remembered  that  the  debt  for 
water,  gas  and  electric  lighting,  markets,  and  street  railways  is 
$39,852,175,  which  expires  on  an  average  in  1934,  it  does  seem  as  if 
the  municipal  millennium  is  a  few  years  off  even  in  Glasgow. 


Berlin. 


Berlin  may  be  cited  as  a  representative  continental  city  with 
respect  to  surface  transportation.  It  has  a  population  of  1,800,000 
in  an  area  of  17,500  acres.  Its  street  system  is  practically  owned  or 
operated  or  both  by  one  company,  and  its  franchise  from  the  munic- 
ipality is  granted  for  a  term  of  years.  The  present  franchise  expires 
in  191 1.  At  the  present  time  negotiations  are  pending  between  the 
municipality  and  the  operating  company.  The  former  desires  exten- 
sions and  a  modern  system  of  motive  power.  The  latter  has  decided 
to  make  no  changes  unless  an  extension  of  the  franchise  is  granted. 
This  was  the  experience  of  Glasgow.  The  municipality  sees  the 
necessity  for  extensions  and  accommodations,  and  the  operating 
company  cannot  afford  to  make  the  changes  under  the  old  contract. 

This  company  operates  one  hundred  and  eighty  miles  of  tracks 
in  ni-nety-fivc  miles  of  streets,  and  owns  all  of  the  tracks  wjiich  have 


been  built  and  extended  from  time  to  time  since  1865.  AH  of  the 
above  tracks  are  not  built  and  operated  under  the  same  general 
franchise.  In  general  it  may  be  stated  that  the  company  pays  rates 
from  4  to  8  per  cent,  on  its  gross  receipts.  Notwithstanding  these 
payments,  the  company  paid  and  has  paid  12  per  cent,  dividends  on 
its  capital  stock.  This  will  not  surprise  any  street  railway  man 
when  he  considers  that  there  are  only  one  hundred  and  eighty  miles 
of  track  for  1,800,000  people. 

CARS   AND    FARES. 

Cars  are  pretty  much  the  same  as  those  in  the  United  King- 
dom, and  the  company  operates  on  an  average  one  thousand  and 
fifty.  It  has  one  thousand  and  eighty-seven  cars,  three  hundred  and 
forty-eight  one-horse  and  seven  hundred  and  thirty-nine  two  horse 
cars.  The  two-horse  cars  are  usually  about  sixteen-foot  body  and 
most  of  them  have  double  deck  seats.  Fares  are  graded  and  collected 
in  the  same  manner  as  tnose  in  the  United  Kingdom.  In  Berlin, 
however,  the  minimum  fare  is  2%  cents.  The  fares  are  2V2  cents,  3% 
and  5  cents.  On  one  route  within  the  city  limits  two  5-cent  fares  are 
necessary.  These  rates  are  higher  than  those  of  any  city  in  the 
United  Kingdom. 

Comparison  Between  American  and  European  Methods, 


From  the  above,  therefore,  I  will  endeavor  to  show: 

First,  that  the  rates  of  fare  in  Europe  are  actually  higher  and 
not  lower  than  the  rates  of  fare  in  the  United  States,  and  when  the 
earning  capacity  of  the  people  is  considered,  that  they  are  relatively 
higher  still. 

Secondly,  that  the  principle  of  charging  a  distance  rate  works 
injuriously  against  the  laboring  and  artisan  classes,  the  very  classes 
that  street  cars  are  chiefly  intended  for;  that  it  has  resulted  in  such 
crowding,  such  density  of  population  as  to  cause  the  municipalities 
the  greatest  concern;  upon  which  they  spend  as  much,  if  not  more, 
to  regulate  than  is  received  from  street  railway  franchises;  and  that 
such  a  condition,  with  respect  to  density  of  population,  is  not  known 
in  the  United  States  because  of  superior  street  railway  facilities. 

Thirdly,  that  under  the  conditions  which  obtain  in  Europe 
with  respect  to  high  rates  of  fare,  low  rates  of  wages  and  prices, 
density  of  population,  low  mileage  and  therefore  low  capital  invested, 
and  owing  to  the  protection  which  capital  receives,  street  railway 
investments  are  more  desirable  and  are  better  than  street  railway 
imcstmcnts  in  the  United  States. 

RATES   OF    FARE. 

The  prevailing  general  opinion  in  the  United  States  is  that 
street  car  fares  in  Europe  are  2  cents  regardless  of  distance,  and 
that  because  of  this  fact,  together  with  the  fact  that  some  of  the 
companies  in  the  larger  cities  make  money,  the  5-cent  fare  generally 
prevailing  in  this  country  should  be  reduced.  I  have  shown  above 
what  the  rates  are  and  such  rates  prove  that  it  costs  more  than  2  cents 
for  a  general  ride.  In  November  I  paid  6  cents  for  a  ride  in  Glas- 
gow, and  in  December  10  cents  for  a  ride  in  Berlin,  a  longer  ride 
than  either  of  which  I  could  regularly  obtain  for  5  cents  in  any  city 
of  Massachusetts:  and  in  neither  city,  in  fact  in  no  city  in  Europe, 
with  the  exception  of  Paris,  are  transfers  issued. 

When  we  look  at  a  car  of  the  West  End  Street  Railway  Com- 
pany and  see  all  seats  occupied  and  a  few  persons  standing,  we  are 
led  to  think  that  such  a  condition  of  things  represents  a  large  in- 
come. We  do  not  stop  to  consider  how  long  some  of  the  passengers 
rode  in  that  particular  car,  nor  do  we  further  consider  that  in  the 
morning  most  cars  are  comparatively  empty  going  in  one  direction 
and  in  the  evening  comparatively  empty  going  in  the  other  direction; 
I'lid  that  there  are  many  trips  the  receipts  of  which  do  not  pay  the 
pciual  wages  of  the  conductor  and  motorman.  What  is  true  of  the 
W'est  End  Company  is  true  of  every  other  company  in  the  State. 
The  West  End  Company  averaged  for  the  fiscal  year  ending  Sept.  30, 
1896,  to  carry  fewer  than  seven  persons  per  car  mile.  How,  then, 
can  we  account  for  thirty  or  forty  persons  that  we  see  so  frequently 
upon  one  of  that  company's  cars?  It  means  that  if  you  divide  thirty 
or  forty  by  seven,  they  averaged  to  ride  four  and  two-sevenths  or 
five  and  five-sevenths  miles,  and  when  we  know  that  many  ride  a 
longer  distance  than  that  for  5  cents  we  can  account  for  some  who 
'ide  shorter  distances.  If  those  passengers  paid  5  cents  for  limited 
.listances  of  about  one  mile  or  so,  the  West  End  Company  would 
I  hen  average  to  carry  instead  of  seven  persons  per  mile  at  least 
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thirty  persons  per  mile.  Vou  will  then  account  for  the  fact  that 
Glasgow  cars  averaged  to  carry  over  eleven  persons  per  mile  in  its 
last  fiscal  year  as  against  seven  by  the  West  End  cars.  From  in- 
vestigations and  comparisons  made  in  the  last  two  or  three  years  1 
lind  that  the  rate  of  fare  in  this  State  averages  between  i  and  i%  cents 
■I  mile. 

The  above  5-cent  rate  of  fare  is  paid  principally  by  laborers 
and  mechanics  who  average  between  $1.50  and  $2.50  a  day,  as  against 
a  rate  of  wages  for  the  same  classes  averaging  between  75  cents 
auc  $1.25  a  day  in  Europe;  and  assuming  that  the  American  pays 
twice  the  average  rate,  or  2%  cents  a  mile,  he  pays  from  one-sixtieth 
to  one-hundredth  part  of  his  wages,  while  the  European  pays  from 
one  thirty-seventh  to  one  sixty-second  part  of  his  wages.  In  other 
words,  a  European  gives  twice  as  much  labor  as  an  American  for  a 
car  ride.  And  when  it  is  remembered  that  every  American  city 
and  town  which  changed  from  animal  to  mechanical  traction  ex- 
tended its  lines  and  in  many  instances  nearly  doubled  the  length  of 
rjde  without  increasing  the  rate  of  fare,  the  additional  advantage 
IS  apparent. 

This  point  is  so  well  covered  editorially  by  the  Street  Railway 
Journal  in  its  issue  of  July,  1896,  that  I  have  taken  the  liberty  to 
(juote  it  in  full,  adding  Glasgow  and  Berlin  as  follows: 

CHEAPNESS   OF    MUNICIPAL   TRANSPORTATION   IN   AMERICA. 

"In  view  of  the  occasional  agitation  of  the  question  of  reducing 
fares  on  our  street  railway  systems  we  have  sought  information  as 
to  the  longest  rides  given  for  a  5-cent  fare  in  American  cities  above 
50,000  inhabitants,  and  as  to  the  regulation  of  transfers  within  those 
cities.  The  results  of  our  inquiries  are  found  in  some  detail  on  an- 
other page,  while  here  we  wish  to  call  attention  to  a  little  table  con- 
taining some  figures  upon  the  .street  railway  systems  of  cities  above 
100,000  inhabitants,  which  are  significant  and  interesting  to  an  un- 
usual degree. 


New  York,  N.  Y 

Chicago,  111 

rhiladelphia,  I*a 

Hrooklyn,  X.  Y 

Unston,  JIass 

St.  Louis  Mo 

Jersey  City-Newark,  N.  J.    . 

San  Francisco,  Cal 

MinneaiK)lis-St.  I'aul,  Minn. 

Cincinnati,  O      

Cleveland,  O 

Buffalo,  N.  Y 

Lynn,  Ma.ss 

New  Orleans,  La 

Washington,  O.  C  .    . 

Detroit,  Mich 

Milwaukee,  Wis 

Kansas  City,  Mo 

I^uisvillc,  Ky 

Rochester,  N.  Y 

iJcnver,  Col 

Indianapolis,  In<l 


Glasgow,  fare  6  c. 
Berlin,  fare  10  c. 


1,851,060 
1,100,000 
1,047,000 
839,000 
678,000 
452,000 
388,000 
299,000 
298,000 
297,000 
261,000 
256,000 
250,000 
242,000 
230,000 
206,000 
204,000 
171,000 
161,000 
124,000 
107,000 
105,000 

840,000 

1,800,000: 


458 
760 
462 
393 
275 
335 
175 
269 
222 
263 
269 
143 
153 
169 
138 
202 
159 
142 
150 
93 


i'-75 
18 

9-9 
15 

8.25 
12 

12.94 
1344 


9 
i>-5 


.0040 
■<"33 
.0043 
.002S 
.0051 
■0033 
.0060 
.0041 
.0039 
■0037 
.0050 
.0036 
.0083 
.0071 

■0053 
.0050 
.0056 
.0045 
.0056 
.0056 
.0043 
.0046 


5-37  I  -0117 
7    I  -0143 


"In  the  first  place,  the  size  of  the  systems  as  shown  in  the  third 
column  commands  attention.  The  city  of  Chicago,  for  example, 
contains  as  much  track  as  would  reach  from  New  York  to  Cincin- 
nati, while  the  length  of  line  would  reach  from  New  York  to  Roch- 
ester— a  very  rcspeccablc  size  for  even  a  steam  railroad  system. 
Iw-.rgc  mileage  in  street  railway  system  necessarily  means  a  widely 
ramified  network  of  lines,  and  indicates  a  far  greater  convenience  to 
th  •  public  than  would  be  the  case  with  a  smaller  system  in  the  same 
city.  It  also  means,  or  may  easily  mean  in  many  cases,  that  the  street 
railway  corporations  of  a  city,  taken  as  a  whole,  may  be  operating 
nifire  mileage  than  would  really  yield  them  the  greatest  percentage 
'•'.  jirofit  upon  the  investment.  Corporations  arc  not  always  philan- 
thropic, but  they  are.  when  pro>.perous,  almost  always  more  generous 
and  more  far  sighted  in  their  treatment  of  the  public  and  in  their 
plans  for  the  future  than  is  the  case  when  they  are  ground  down  l(j 


the  lowest  possible  margin  of  profit  or  compelled  to  fear  too  much 
ihe  effect  of  possible  contingencies. 

"In  the  fourth  column  will  be  found  the  longest  rides  which 
can  be  taken  for  a  5-cent  fare  on  the  different  city  systems  by  a  pas- 
senger desiring  to  get  from  one  point  to  another  by  the  shortest 
possible  route.  On  several  of  these  systems  the  transfers  are  so  ar- 
ranged that  a  passenger  can  ride  indefinitely,  if  he  so  desires,  but 
the  longest  legitimate  rides,  so  to  speak,  are  those  given  in  the  table. 
The  figures  in  column  five  will,  we  imagine,  strike  our  foreign  friends 
with  amazement  as  showing  how  wonderfully  cheap  is  municipal 
transportation  in  America.  A  penny  (2  cents)  for  the  first  mile,  and 
a  half  a  penny  per  mile  thereafter  is  the  usual  English  charge  for 
horse  car  transportation  on  the  generally  short  routes  of  their  prin- 
cipal cities.  Here  in  our  larger  cities  a  passenger  may  ride  at  one- 
quarter  pennj'  per  mile  or  less,  and  ride  at  much  greater  speed  and  in 
comparative  luxury  and  ease.  It  is  not  too  much  to  say  that  Amer- 
ican street  railways  afford  the  cheapest  transportation  in  the  world 
— and  yet  it  is  sought  in  some  cities  to  bring  down  rates  even  lower. 

"We  have  recently  commented  at  some  length  upon  the  tre- 
mendous advantages  which  have  accrued  to  the  American  public 
Tom  the  policy  of  liberal  street  railway  franchises  which  has  usually 
■jccn  adopted  by  our  municipalities,  in  comparison  with  the  restrict- 
ve  policy  common  abroad,  and  nothing  further  need  be  said  upon 
this  point  here  except  that  a  reversal  of  this  American  policy  would 
be  in  the  highest  degree  unwise,  and  its  effects  would  never  be  toler- 
a.cd  by  the  American  public.  Foreign  cities  are  beautiful  and  most 
attractive  as  places  of  residence  and  enjoyment  for  the  rich,  but  the 
living  conditions  for  the  poor — alas,  the  poor  must  live  as  they 
may 

"The  longest  ride  possible  in  our  cities  of  50,000  inhabitants 
r:nd  above  varies  from  about  eight  miles  in  the  smaller  cities  to  from 
twelve  to  eighteen  miles  in  the  larger,  this  variation  being,  of  course, 
duo  to  local  conditions.  In  all  but  a  few  cases  these  longest  rides 
can  be  had  at  a  single  5-cent  fare,  there  being  but  three  or  four 
cities  in  which  double  fares  or  special  higher  rate  transfer  checks  are 
issued.  In  fact,  we  have  been  much  surprised  to  see  how  universal  is 
now  the  custom  of  issuing  free  transfers  to  all  parts  of  the  com- 
pany's system.  Only  nine  cities  out  of  thirty-eight  from  whom  we 
hrve  heard  refuse  this,  and  in  several  of  these  latter  there  are  genu- 
ine reasons  for  such  refusal.  For  example,  a  passenger  can  ride  in 
any  part  of  St.  Paul  or  in  any  part  of  Minneapolis  for  a  5-cent  fare. 
Tlie  same  company,  however,  controls  a  line  from  St.  Paul  to  Min- 
luapolis.  and  for  a  lo-cent  fare  will  carry  a  passenger  from  any  point 
in  St.  Paul  to  any  point  in  Minneapolis,  so  that  he  may  ride  for 
twenty-four  miles  for  10  cents.  Before  the  advent  of  electricity  the 
steam  railroad  running  between  St.  Paul  and  Minneapolis  carried 
passengers  between  its  own  stations  in  the  said  cities  for  30  cents 
each  way,  and  ran  trains  not  oftencr  than  once  in  thirty  minutes,  in- 
stead of  once  in  seven  minutes  as  by  the  electric  lines  at  present. 

"In  Philadelphia  the  consolidation  of  three  great  systems  has 
made  it  exceedingly  difficult  to  arrange  transfers  properly  without  a 
strong  probability  of  their  abuse,  and  while  free  transfers  are  given 
upon  many  lines,  an  8-cent  fare  is  charged  on  some  of  the  longest 
routes — from  fifteen  to  eighteen  miles.  In  Boston  the  conditions  are 
somewhat  the  same,  the  West  End  Company  having  a  number  of 
long  lines  extending  far  into  the  suburbs,  but  even  there  reductions 
are  constantly  being  made  in  the  direction  of  a  general  5-cent  basis. 

"Altogether  it  does  not  seem  just  or  reasonable  to  demand 
further  concessions  from  the  street  railway  companies  in  most  of 
our  cities.  The  public  is  being  served  by  them  as  no  other  public  in 
Ihe  world  is  served,  and  is  getting  more  for  its  money  than  would 
ever  have  been  thought  possible  until  the  advent  of  electricity, 
■"inormous  investments  have  been  made,  and  are  still  being  made, 
with  r,  view  to  better  service  of  the  public.  Dividends  arc  being 
withheld  from  the  stockholders  in  a  large  number  of  cases,  and 
liirned  back  into  the  property.  A  few  men  have  undoubtedly  made 
larger  profits  from  the  manipulation  of  franchises  and  in  the  building 
up  of  the  street  railway  systems,  but  the  great  body  of  security 
holders  is  surely  not  receiving  unusual  or  extortionate  profits." 

And  again,  bearing  upon  this  point,  we  have  the  following 
from  Mr.  .Mex.  McCnIlnm.  of  Glasgow,  in  the  Herald,  of  that  city: 

"Recently  I  received  a  commission  from  the  Glasgow  Herald. 
v,'hich  occupies  a  foremost  place  among  the  great  daily  provincial 
newspapers  in  Britain,  to  pay  a  visit  to  the  United  States  and  m.ake 
a  series  of  inquiries  on  the  spot  as  to  the  position  now  reached  in 
the  application  of  nicchaiiical  power  to  Ihe  propulsion  of  street  cars. 
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In  Glasgow,  as  some  readers  may  be  aware,  the  street  railways  are 
not  only  owned,  but  are  operated,  by  the  municipality  for  the  benefit 
of  the  citizens  and  consequently  the  general  interest  in  methods  of 
traction  is  much  more  keen  than  can  be  expected  in  cases  where 
the  lines  are  worked  by  companies.  It  is  nearly  two  and  a  half 
years  since  the  lease  under  which  the  old  tramway  company  operated 
expired,  and  since  then  the  Town  Council  has  had  the  whole  business 
entirely  in  its  own  hands.  It  has  been  fairly  successful  so  far,  and 
has  given  a  much  improved  service,  but  both  it  and  the  Glasgow 
yublic  are  very  desirous  to  have  some  better  method  of  traction  than 
the  present  horse  system  which  on  all  hands  is  found  to  be  insuffi- 
cient. Delegations  from  the  council  have  in  recent  years  made  many 
cNcursions  for  the  purposes  of  inquiry,  the  last  of  which  was  to  the 
United  States,  and  at  present  it  seems  as  if  their  long  investigations 
apiJ  deliberations  would  soon  reach  a  point  and  result  in  action. 
These  things  being  so,  I  was  asked  to  get  whatever  information 
was  available  in  America,  particularly  in  regard  to  electric  traction, 
and  as  its  mechanical  success  is  already  thoroughly  established  atten- 
tion was  largely  turned  to  its  financial  aspect. 

"Evidently  one  of  the  greatest,  if  not  the  greatest,  benefits  that 
electric  traction  has  conferred  on  the  public  is  the  removal  of  the 
working  classes  from  crowded  areas  to  healthy  suburban  homes. 
Thus  electric  traction  is  one  of  the  greatest  social  and  sanitary 
reformers  that  America  possesses.  Without  the  system  of  uniform 
fares,  however,  the  thing  would  be  impossible.  Of  this  admirable 
system  it  seems  scarcely  possible  to  speak  too  highly  from  a  re- 
former's point  of  view.  No  doubt  it  is  a  hardship  that  a  man  can- 
not ride  a  hundred  yards  without  having  to  pay  5  cents,  but  the 
compensating  advantages  are  immeasurable  by  comparison.  In 
Great  Britain,  where  almost  as  much  has  to  be  thought  of  a  penny  by 
the  poorer  classes  as  in  America  they  think  of  a  nickel,  I  am  afraid 
we  are  very  far  from  the  uniform  five,  no  matter  what  sort  of  trac- 
tion we  adopt.  The  tendency  in  fact  is  quite  the  other  way,  as  wit- 
ness the  adoption  of  half-penny  (or  i  cent)  fares  for  a  half-mile  ride 
in  Glasgow  and  London.  A  uniform  fare  of  a  penny  would  prol)- 
ably  mean  ruin  to  many  British  tramway  companies.  Three  half- 
pence might  suit  at  a  pinch  in  some  cases,  but  it  is  a  very  awkward 
sum,  necessitating  the  payment  of  two  coins  of  different  values,  the 
penny  and  the  half-penny,  or  else  three  separate  half-pennies,  so 
that  there  would  be  endless  waste  of  time,  and  continual  worry  for 
the  conductors  in  finding  small  change.  Two  pence  might  suit,  but 
in  relation  to  wages  and  prices  it  is  rather  a  higher  figure  than  the 
American  5-cent  fare,  and  would  probably  lead  to  a  ruinous  diminu- 
tion in  the  amoimt  of  short  distance  riding. 

"While  it  is  the  case  that  in  Britain  we  shall  not  be  allowed  to 
drive  electric  cars  at  as  high  a  speed  as  is  common  in  the  United 
States,  I  think  this  will  to  a  great  extent  be  counterbalanced  by  the 
lower  rate  of  wages  paid  to  employes  as  compared  with  the  scale  in 
America." 


Density  of  Population. 


In  "Municipal  Government  in  Great  Britain"  we  find  tlic 
following  statistics  relative  to  Glasgow: 

"The  density  of  London  according  to  the  census  of  1881  was 
51  to  the  acre,  while  that  of  Glasgow  was  84,  which  was  increased  to 
Q2  by  the  census  of  1891,  the  annexed  suburbs  not  being  included. 
The  average  density  of  sixteen  of  the  twenty-four  sanitary  districts, 
moreover,  is  above  200,  and  the  average  density  of  five  districts  is 
300.  Localities  are  not  few  where  single  acres  contain  a  thousand 
or  more  people.  The  tenement  house  is  almost  universal.  The  best 
as  well  as  the  worst  of  the  laboring  class,  and  a  large  majority  of  the 
middle  class  live  in  the  'flats'  of  stone  buildings  three  or  four  stories 
high.  In  some  cases  two  or  three  hundred  people  use  a  common 
staircase  and  much  greater  numbers  may  be  found  using  common 
passage-ways,  or  'closes,'  as  they  are  called  in  Scotland.  For  no 
other  English  speaking  city,  so  far  as  I  am  aware,  are  the  statistics 
for  house  room  and  inhabitancy  so  complete  as  for  Glasgow.  To 
quote  Dr.  Russell,  the  distinguished  medical  officer  for  the  city, 
'25  (.24.7)  per  cent,  (of  the  inhabitants  of  Glasgow)  live  in  houses  of 
one  apartment;  45  (44.7)  per  cent,  in  houses  of  two  apartments;  16 
per  cent,  in  houses  of  three  apartments;  6  per  cent.  (6.1)  in  houses 
of  four  apartments;  and  only  8  per  cent,  in  houses  of  five  apart- 
ments or  upward.'  This  simply  means  that  126,000  of  the  people  of 
Glasgow  lived  in  single-room  housekeeping  quarters  in  tenement 


buildings  and  228,000  in  two  room  quarters,  at  the  time  of  the  census 
of  1881.  In  Scotland  the  word  'tenement'  is  usually  applied  to  the 
entire  building,  and  the  word  'house'  to  the  one  or  more  rooms 
arranged  for  the  occupancy  of  a  family;  thus  the  ordinary  'tenement' 
contains  many  houses.  The  census  of  1891  shows  a  cheering  im- 
provement. Dr.  Russell  informs  us  that  whereas  in  1871  the  Glas- 
gow people  living  in  houses  of  one  room  amounted  to  30.4  per  cent, 
of  the  whole  proportion  had  fallen  to  24.7  per  cent,  in  1881  and  to 
18  per  cent,  in  1891.  The  proportion  of  the  two  room  dwellers,  on 
the  other  hand,  had  greatly  increased.  Thus  in  1891  there  were  only 
100.000  people  living  in  one  room  houses,  while  nearly  264,000  were 
in  two  room  houses,  this  class  of  dwellers  constituting  47.5  per 
cent  of  all  the  people  within  the  city  limits  at  the  time  of  the  census. 
.\  population  thus  housed  might  well  give  employment  to  an  army 
of  sanitary  inspectors.  'Small  as  these  abodes  are,  great  numbers 
of  them  take  lodgers  in  addition  to  the  regular  family,'  Dr.  Russell, 
the  medical  officer  remarked.  'Nor  must  I  permit  you,  in  noting 
down  the  tame  average  of  fully  three  inmates  in  each  of  these  one 
apartment  houses,  to  remain  ignorant  of  the  fact  that  there  are 
thousands  of  these  houses  which  contain  five,  six,  and  seven  in- 
mates, and  hundreds  which  are  inhabited  by  from  eight,  even  to 
thirteen." 

The  effect  of  such  living  upon  the  public  health  is  considered 
of  such  importance  that  the  apartments  are  "ticketed"  to  show  how 
many  persons  may  lawfully  live  in  each,  and  fines  are  imposed  for 
violations. 

It  may  be  noted  here  that  the  percentage  of  one-room  dwellers 
decreased  in  the  periods  between  1871  and  1881,  and  between  1881 
and  1891.  It  may  be  interesting  to  note  in  that  connection  that 
Glasgow  had  no  street  railway  accommodations  in  1871,  when  its 
population  was  478.000;  that  from  1871  to  1881  it  built  and  operated 
forty  miles  of  tracks  and  between  1881  and  1891  seventeen  mile= 
additional.  It  is,  therefore,  a  fair  inference  that  transportation  facili- 
ties had  something  to  do  with  the  above  healthful  change. 

The  effect  of  street  railway  accommodations  upon  density  of 
population  may  be  further  shown  by  the  impartial  testimony  of 
Messrs.  Young  and  Clark,  present  general  manager  and  engineer 
respectively  of  the  Glasgow  street  railways.  In  September  and 
October,  1896,  they  visited  the  United  States  and  Canada  as  a  com- 
mittee from  the  government  of  Glasgow  to  investigate  American 
street  railways.  They  visited  as  follows:  New  York,  Brooklyn, 
Jersey  City,  Staten  Island,  Philadelphia,  Baltimore,  Washington, 
Pittsburg,  Cincinnati,  Chicago,  Detroit,  Cleveland,  Buffalo,  Niagara. 
Toronto,  Montreal,  and  Boston.  In  a  very  able  report  presented  by 
these  gentlemen  December  g,  1896,  they  spoke  as  follows  (page  30): 

"We  never  were  prouder  of  Glasgow  than  when  we  heard  of 
the  high  place  assigned  to  her  as  a  municipality  by  the  Americans. 
But  we  have  not  served  twenty  years  in  the  Health  Department,  and 
been  acquainted  with  "life  in  one  room,'  without  knowing  Glasgow's 
blemishes — and  they  are  common  to  all  of  our  older  cities.  One 
great  city  improvement  scheme  has  been  carried  out  in  our  city, 
and  another  is  now  being  favorably  considered.  In  Glasgow  as  it 
was  five  years  ago  there  was  a  population  of  565,714  on  an  area  of 
6,111  acres,  giving  ninety-two  persons  to  the  acre,  or  58,880  to  the 
square  mile.  In  the  present  Greater  Glasgow,  apart  from  the  ad- 
joining but  still  separate  burghs,  we  have  a  population  of  705,000 
on  an  area  of  12.31 1  acres,  giving  57  persons  to  the  acre,  or  36,480  to 
the  square  mile.  When  the  four  separate  burghs  now  served  by  our 
tramway  system  are  included,  we  have  a  population  of  841,000  per- 
sons on  an  area  of  14,661  acres,  which  also  gives  fifty-seven  to  the 
acre,  or  36,480  to  the  square  mile.  No  American  city,  with  the 
exception  of  New  York,  is  half  so  densely  populated.  No  one 
wishes  our  citizens  to  continue  so  closely  packed  together  as  they 
now  are.  How  are  they  to  spread  out?  In  our  humble  opinion  and 
judging  from  what  we  have  been  privileged  to  see  in  America,  the 
most  powerful  instrument  which  lies  to  the  hands  of  the  municipality 
for  effecting  this  purpose  is  the  best  and  cheapest  possible  tramway 
service  radiating  from  the  center  of  the  city  outward  in  every  direc- 
tion. 

"Such  a  system  must  be  safe,  rapid  as  far  as  consistent  with 
safety,  elastic  as  to  speed,  clean,  comfortable,  and  attractive,  flexible 
enough  to  apply  to  all  routes  and  meet  all  contingencies  of  street 
traffic,  and,  of  course,  as  cheap  as  possible,  and  it  would  be  all  the 
better  if  each  route  had  its  suburban  attractions  in  the  shape  of  a  park 
for  music,  and  the  usual  facilities  for  amusement  and  recreation  gen- 
ally.  As  surely  as  you  give  cheap  and  rapid  transit,  which  will  enable 
all  sorts  and  conditions  of  people  living  at  a  distance  to  travel  com- 
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fortably  to  and  from  their  work  in  the  city,  so  surely  will  houses 
to  accommodate  them  be  built  on  cheaper  ground — meaning  cheaper 
rents — and  with  healthier  surroundings." 


In  volumes  17  and  20  of  Berlin  statistics  of  1893,  by  Herr  R. 
Bodkh,  Chief  Statistician  of  the  city  of  Berlin,  we  find  statistics 
which  are  very  ably  described  in  "Municipal  Government  in  Conti- 
nental Europe,"  as  follows: 

"All  thorough  students  of  the  problem  of  life  in  modern  cities 
are  now  agreed  that  the  housing  of  the  people  is  the  question  that 
requires,  from  this  time  forth,  the  deepest  consideration  and  the 
boldest  and  most  serious  treatment.  It  is  a  subject  that  has  many 
phases.  It  was  the  unapproached  excellence  of  their  statistical  work 
that  enabled  the  Germans  to  grasp  the  social  importance  and  press- 
ing nature  of  this  problem.  Circumstances  that  I  have  recounted 
were  and  are  causing  their  cities  to  grow  very  rapidly.  The  tempta- 
tion was  strong  upon  property  owners  to  make  their  tenement  hives 
hold  the  largest  possible  swarms.  Rear-buildings  were  hastily  run 
up  to  till  court-room  spaces  that  ought  to  have  been  spared  for  neces- 
sary air  and  light.  The  German  cities  were  beginning  to  repeat  in 
aggravated  form  the  mistakes  of  the  great  British  industrial  towns 
a  half  century  or  more  ago,  which  left  the  housing  question  unregu- 
lated by  the  authorities,  with  the  consequence  of  frightful  over- 
crowding and  horrible  slums  in  which  some  form  or  other  of  epi- 
demic was  prevailing  almost  constantly,  in  which  infant  mortality 
was  shockingly  great,  and  in  which  vice  and  crime  were  nurtured  as 
in  an  irresistibly  favorable  soil  and  environment. 

"In  1885  it  was  found  that  73.000  persons  in  Berlin  were  living 
in  the  condition  of  families  occupying  a  single  room  in  tenement 
houses;  382.000  were  living  in, houses  (I  mean  by  'house'  the  distinct 
apartments  of  a  household)  of  two  rooms;  432,000  occupied  houses 
of  three  rooms;  and  398,000  were  quartered  in  the  luxury  of  houses 
having  at  least  four  rooms.  It  was  found  that  although  the  one-room 
dwellers  were  only  one-sixth  as  numerous  as  the  three-room  dwell- 
ers, their  rate  of  mortality  was  about  twenty-three  times  as  high 
and  the  actual  number  of  deaths  among  them  was  four  times  as 
great.  Compared  with  the  dwellers  in  houses  of  more  than  four 
rooms,  the  mortality  of  the  one-room  dwellers  was  at  a  thirty  times 
greater  rate.  In  a  total  population  at  that  time  of  i. 315. 000  the 
73,000  people  who  lived  in  one-room  tenement  quarters  suffered 
nearly  half  the  entire  number  of  deaths.  Their  death-rate  per  thou- 
sand for  the  year  was  163.5.  or  about  one-si.xth  their  entire  number; 
while  the  two-room  dwellers  sustained  a  death-rate  of  only  22.5,  the 
three-room  dwellers  escaped  with  the  marvelously  low  rate  of  7.5. 
and  the  well-to-do  people  who  had  four  or  more  rooms  for  their 
household  suffered  by  death  only  at  the  rate  of  5.4  per  thousand  of 
population. 

"I  am  of  the  impression  that  the  relation  of  mortality  in  cities 
to  the  character  of  the  housing  of  the  people  was  never  before  shown 
with  such  frightful  distinctness  as  in  these  Berlin  statistics  which 
were  compiled  and  published  in  1888.  We  are  wont  to  regard  an 
annual  city  death-rate  of  about  20  per  thousand  of  the  entire  popu- 
lation as  normal  and  satisfactorily  small.  We  have  not,  however. 
become  accustomed  to  the  minute  analysis  of  such  a  rate  which 
might  show  up  of  rates  for  dififcrtnt  classes  varying  from  3  to  4  per 
thousand  to  200  per  thousand.  Half  the  mortality  of  the  Berlin  one- 
room  dwellers  occurred  in  households  where  five  or  more  persons 
occupied  the  one  enclosed  space. 

"It  would  require  many  pages  to  give  anything  like  an  ade- 
quate Idea  of  the  wide  range  of  the  Berlin  inquiry  of  1885.  To  have 
discovered  that  in  one  great  ward  of  the  city  the  death-rate  among 
children  of  all  classes  and  conditions  under  one  year  of  age  was  five 
times  as  great  as  the  death-rate  for  infants  in  another  great  ward 
was  to  reveal  a  fact  of  thrilling — even  of  alarming — significance.  It 
was  important  to  have  learned  that  in  one  locality  the  deaths  of 
young  infants  constitute  half  the  total  deaths,  while  in  another  local- 
ity only  one-fourth  of  the  death-rate  is  due  to  infant  mortality.  It 
was  worth  while  to  have  ascertained  the  precise  eflfccts  of  residence  in 
basements  and  in  garrets. 

"Berlin's  population  as  yet  is  almost  wholly  housed  in  tene- 
ment or  apartment  buildings.  The  number  of  households  or  distinct 
housekeeping  establishments  was  in  iSqo  about  .367,000,  and  these 
were  included  in  some  21.600  buildings.  The  average  was  about 
seventeen  families  under  each  roof,  comprising  about  seventy-five 
persons.  Including  the  Emperor  and  his  nobles  and  all  the  rich 
families  of  Berlin,  there  were  only  about  2,200  households  out  of 


367,oco  that  had  rooms  on  more  than  one  floor;  and  of  the  2,200 
nearly  1,400  were  connected  with  business  rooms.  That  is  to  say, 
the  1,400  families  had  a  living-room  or  two  'back  of  the  shop'  and 
some  more  space  upstairs.  Fewer  than  six  hundred  families  had 
private  houses  totally  separate  from  business  uses  for  their  own 
individual  occupancy.  Not  one  family. in  six  hundred  in  Berlin  lives 
in  what  Americans  call  a  'house,'  as  distinguished  from  a  'flat'  or  an 
apartment  in  a  tenement  building.  The  average  size  of  Berlin's  tene- 
ment buildings  has  been  increasing  materially.  The  buildings  that 
shelter  less  than  about  forty  people  were  not  in  1890  so  numerou^ 
by  one-tenth  as  in  1880.  Those  occupied  by  from  fifty  to  one  hun- 
dred people  had  increased  about  40  per  cent,  in  number,  while  those 
that  house  from  one  hundred  to  three  hundred  people  had  increased 
from  so  per  cent,  to  300  per  cent.,  the  increase  being  more  rapid 
according  to  size.  About  half  the  mhabitants  of  the  city  now  live  in 
buildings  containing  not  fewer  than  one  hundred  people.  Such  a 
system  has  its  advantages  and  its  disadvantages.  It  makes  the  dis- 
tribution of  water  and  gas  easier  and  renders  perfect  sewer  connec- 
tions more  feasible.  Everything  depends  upon  the  question  whether 
or  not  the  building  is  a  proper  one  of  its  kind.  In  1885  about  120,000 
iierliners  lived  in  cellar  or  basement  rooms.  The  actual  number 
of  such  subterranean  dwellers  was  about  the  same  in  1890,  but  the 
relative  number  had  decreased  somewhat.  It  is  the  policy  of  the 
authorities  to  discourage  or  forbid,  as  rapidly  as  possible,  the  occu- 
pancy of  unwholesome  basements." 

COMPARISONS   BETWEEN   AMEKICAN   AND   EUROPEAN   CITIES. 

That  the  foregoing  instances  of  deplorable  density  of  popu- 
lation are  not  isolated  may  be  seen  by  glancing  in  columns  on  next 
page  at  the  figures  given  for  Manchester  and  Birmingham,  repre- 
sentative British  cities,  Paris  and  Lyons,  representative  French 
cities,  and  Berlin  and  Hamburg,  representative  German  cities.  It 
will  be  seen  that  the  cities  of  Europe  and  the  cities  of  the  United 
States  form  two  distinct  classes  with  respect  to  density  of  popula- 
tion: 


New  York 

Chicago 

Philadelphia 

Brooklyn  

St.  Louis 

Baltimore       

Boston  and  suburbs  acconiniotlalccl  by 
West  End  Street  Railway  Co.     .     . 

Cleveland 

Buffalo 

Detroit 


Manchester  , 
Birmingham  . 
Paris  .  .  . 
Lyons  .  .  , 
Berlin  .  .  , 
Hamburg  .     , 


Populat 


1.851,060 
1 .  700,000 
1 .047.000 
I  'O53.39.S 
644,000 
613.965 

782,859 
368,895 
360,000 
280,000 
840,000 
520,000 
500,000 
2,500,000 

416,000 

r  ,800,000 
600,000 


37.056 
ri6.4.So 
X2.560 
44.800 
40,000 
26.880 

65,102 
20,480 
26,880 

I  7.280 
14,661 

12,')l  1 

i--3''5 
10.200 

10..S,So 


12.68 
23,29 


1 8.0 1 

134 
16,2 

57-3 
40,2 
40.4 


The  foregoing  list  of  cities  and  the  figures  given  in  connection 
with  them  prove  a  lesson  in  themselves.  New  York  City  is  an  ex- 
ception to  .\merican  cities,  regarding  density  of  population;  yet  a 
study  of  it  will  explain  it  more  clearly.  New  York  within  its  mu- 
nicipal boundary  can  grow  in  only  one  direction,  viz.,  north,  and 
the  greatest  growth  of  New  York,  in  what  may  be  called  Greater 
New  York,  is  toward  Brooklyn,  Long  Island,  and  New  Jersey.  New 
York  proper,  then,  may  be  coniiiarccl  to  old  Glasgow,  in  wliicli 
exists  at  present  a  population  of  565,714  in  6,111  :i(rcs,  or  ()2  piis.ms 
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an  acre.  The  figures  prove  beyond  question  that  the  conditions  arc 
not  the  same  with  respect  to  population  in  European  cities  as  in 
American  cities.  In  European  cities  there  is  a  dense  population 
crowded  into  very  small  space;  no  suburbs  as  there  are  in  this 
country,  and  consequently  a  smaller  track  mileage,  therefore  less 
capital  invested,  and  greater  population  per  mile  than  exists  here. 
Under  such  conditions  is  it  any  wonder  that  street  railway  com- 
panies in  Europe  are  profitable  investments? 

EFFECT   UPON    RENTS. 

The  matter  of  cheaper  rents  referred  to  above  bears  important 
relation  to  surface  transportation.  This  is  best  illustrated  in  the  city 
of  Berlin.  Owing  to  the  graded  fare  and  the  low  rate  of  wages, 
suburban  residence  is  beyond  the  means  of  the  masses.  They  are 
therefore  compelled  to  reside  near  to  their  places  of  employmnt. 
This  leads  to  demand  for  apartments  or  tenements  in  the  central 
portion  of  the  city.  The  eiifect  is  that  rents  are  abnormally  high. 
How  this  item  compares  with  American  tenement  property  may  be 
learned  when  we  know  that  an  average  working  man  would  pay  all 
of  his  earnings  for  two  rooms  on  the  first  floor  front  of  a  tenement 
building,  and  would  pay  the  income  of  125  days'  labor  for  two  rooms 
of  the  third  floor  of  a  court  in  the  rear  of  the  same  building,  while 
an  average  working  man  in  any  of  the  suburbs  of  Boston  would 
have  a  five  or  six  room  tenement  or  cottage  with  modern  conveni- 
ences, and  light  and  air,  for  which  he  would  pay  the  earnings  of 
from  85  to  95  days'  labor.  Assuming,  then,  that  the  American  wage 
earner  rides  to  and  from  his  labor  every  working  day,  and  that  the 
European  wage  earner  does  not  ride  at  all,  it  is  clear  that  the  former 
is  still  better  off  even  viewed  from  a  pecuniary  standpoint  only. 


Comparison  of  Accommodations, 

Having  shown  that  the  conditions  affecting  street  railways 
are  not  the  same  on  both  sides  of  the  water  we  come  to  the  next 
point — comparison  of  accommodations.    They  are  as  follows : ' 


New  York  .  .  . 
Chicago  .... 
Philadelphia  .  ■  ■ 
Brooklyn  .... 
iit.  Louis  .... 
Baltimore  .... 
Boston  aud  suburbs 
Cleveland  .... 

Buffalo 

Detroit 

Paris 

Berlin 

Glasgow  .... 
Liverpool  .... 
Manchester     .     .     . 


Populal 


1,851,060 

1,700,000 

1.047,000 

'.053,393 

644,000 

613.965 

782,839 

368,895 

360,000 

280,000 

2,500,000 

1 ,800,000 

840,000 

600,000 

520,000 


458 
595 
462 
393 
335 
225 
290 
269 


4,042 
2.857 
2,266 
2,680 
1,922 
2,728 
2,700 
'.371 
2,517 
1,386 
13.5S7 
10,000 
11,507 
10,000 
10,400 


In  the  foregoing  figures  the  elevated  railroads  of  New  York. 
Brooklyn,  and  Chicago  are  not  included,  therefore  these  cities  should 
properly  be  not  included;  and  should  they  be  omitted  we  find  that 
seven  representative  American  cities  have  an  average  population  of 
2.127  persons,  while  the  five  representative  European  cities  have  an 
average  population  of  11,099  persons  per  mile  of  track.  In  other 
words  the  people  of  American  cities  are  accommodated  on  an 
average  in  excess  of  five  times  better  than  are  the  people  of  European 
cities.  When  we  take  into  account,  therefore,  the  pro  rata  rate  of 
fare  and  the  limited  track  mileage,  is  it  any  wonder  that  the  people 
of  European  cities  are  crowded  into  buildings  in  a  condition  of  grave 
menace  to  the  public  health,  and  is  it  any  wonder  that  in  American 
cities  there  are  so  many  individual  houses  with  an  abundance  of 
light,  room  and  air? 


But  it  may  be  urged  that  the  American  cities  have  too  many 
miles  of  track,  that  the  European  cities  have  about  enough,  that 
they  arc  satisfied  with  the  accommodations,  and  that  the  people  of 
the  latter  are  satisfied  with  their  conditions  of  living  and  do  not 
need  suburban  houses.  If  one  would  say  that  the  American  cities 
have  too  many  miles  of  track  for  the  investors  it  would  be  right,  for 
the  greater  amount  of  track  and  therefore  of  capital  invested  the 
less  return  can  be  obtained  from  the  investment;  but  that  the  Amer- 
ican public  does  not  think  that  there  are  too  many  miles  of  track, 
too  many  accommodations,  may  be  evidenced  by  the  fact  that  the 
public  is  always  petitioning  for  more  tracks  and  more  cars;  and  the 
people  have  never  accused  street  railway  companies  of  providing 
too  many  cars.  In  European  cities,  on  the  other  hand,  the  public 
authorities  deplore  their  transportation  facilities  and  are  trying  to 
improve  them.  It  was  shown  in  the  case  of  Glasgow,  when  the 
municipal  authorities  gave  easier  terms  and  conditions  to  the  lessees 
so  that  additional  accommodations  might  be  obtained  in  particular 
localities.  It  is  also  true  of  Berlin.  As  bearing  upon  this  point,  the 
following  may  be  of  interest: 

"At  a  meeting  of  the  Liverpool  City  Council  on  June  3,  Mr. 
Rutherford  moved:  'That  it  be  an  instruction  to  the  Health  Com- 
mittee— or  in  the  alternative  that  a  special  committee  be  appointed 
— to  inquire  into  the  present  means  of  inter-communication  and  loco- 
motion, such  as  railway,  omnibus,  tramway,  etc.,  between  various 
portions  of  the  city,  with  special  reference  to  (i)  the  absence  of  the 
means  of  locomotion  on  certain  routes  and  from  certain  districts  in 
the  city;  (2)  the  inadequacy  of  the  present  means  of  locomotion  in 
point  of  speed  and  accommodation  on  certain  routes  and  from  cer- 
tain districts;  (3)  whether  any  other,  and  if  so,  what  systems  of  loco- 
motion could  be  advantageously  made  use  of  in  Liverpool,  and  to 
report  thereon  to  the  council  as  early  as  possible,  together  with  any 
scheme  or  schemes  of  improvement  which  they  may  consider  de- 
sirable.' He  brought  forward  this  motion  in  no  spirit  of  hostility 
to  the  Tramway  Company.  Inter-communication  was  a  working- 
man's  question.  Cross-city  traffic  in  Liverpool  was  entirely  neg- 
lected. Some  parts  of  Toxteth  Park  and  Everton  were  without 
direct  communication  with  the  city.  There  were  routes  in  Liverpool 
which  occupied  forty  minutes,  a  similar  distance  in  London  being 
covered  in  twenty-five  minutes.  The  rates  in  Liverpool  were  charged 
in  proportion  to  time,  and  not  in  proportion  to  distance.  With  the 
exception  of  the  Overhead  Railway,  no  improvement  has  been 
made  in  Liverpool  in  inter-communication  during  the  last  seventeen 
yeais,  while  other  municipalities  had  adopted  electric,  oil,  gas,  or 
eiblc  cars.  There  were  some  strets  in  Everton  in  which  a  cable  tram 
service  could  be  adopted  without  infringement  of  any  agreement 
in  existence.  He  trusted  that  in  the  interest  of  the  city  generally, 
and  of  the  working  class  in  particular,  the  council  would  accept  the 
motion. 

"Mr.  Lloyd  seconded. 

".'\fter  further  discussion  the  motion  was  agreed  to." 
ADDITIONAL   CITIES   OF   THE   UNITED   KINGDOM. 

The  following  list  of  cities  shows  that  the  lack  of  accommo- 
dations in  the  few  larger  cities  is  general  throughout  the  country: 


liradford 

Bristol 

Cardeff   District       .     .     . 

Leicester    

Newcastle  and  C.osvvorlh 

Nottingham 

.Sheffield 

Sunderland 

Aberdeen 

Dundee 

Edinburgh 

Belfast 


Populat 


216,400 
221,600 
129,000 
1 74,700 
1  86,300 
213,900 
324,300 
131,000 
109,800 
[53,000 
256,400 
256,000 


2-33 
9 


Sfi°e1 


10,304.8 

12.311.1 

55,364.8 

19,411.1 

14,330.8 

20,868.3 

36.0333 

26.200 

10,712.2 

21,103.4 

19.000 

14,800 


] 
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The  above  list  shows  an  average  of  21.703  persons  per  mik- 
of  track  against  an  average  of  2,558  in  all  the  cities  of  Massachusetts 
except  Boston  and  cities  accommodated  by  the  West  End  Street 
Railway  Company.  In  fact,  the  exception  in  the  United  States  is  the 
rule  in  Europe,  viz.,  that  there  are  few  cities  under  50,000  population 
which  have  no  street  railway  facilities,  and  very  few  suburban  towns 
which  are  not  connected  by  tracks  with  a  city  or  with  other  towns, 
while  in  Europe  very  few  of  such  cities  or  towns  have  any  street 
railway  accommodations. 

If  anything  further  were  needed  to  show  the  difference  in 
accommodations  on  both  continents,  it  may  be  noted  that  the  United 
Kingdom  in  1895.  with  a  population  of  40,000,000,  had  982  miles  of 
street  railway  tracks  and  in  round  numbers  $70,000,000  invested; 
while  the  State  of  Massachusetts  alone  had  2,500,000  population, 
1.368  miles  of  railway  tracks,  and  in  round  numbers  $60,000,000 
invested. 


Municipal  Ownership. 


.\  few  words  regarding  municipal  ownership  and  operation  of 
street  railways  may  not  be  out  of  place  here.  The  impression  in- 
tended to  be  conveyed  by  its  advocates  is  that  there  is  a  universal 
demand  for  such  a  change  in  Europe,  but  the  facts  do  not  warrant 
any  such  conclusion.  It  is  true  that  ways  and  means  are  discussed 
at  present  with  a  view  of  adopting  policies  at  the  expiration  of  pres- 
ent contracts.  All  the  .street  railways  in  the  United  Kingdom  were 
constructed  and  are  operated  under  the  general  act  of  1870,  and  as 
all  contracts  were  made  for  periods  not  less  than  twenty  years,  they 
have  e-xpired  or  are  about  to  expire  within  a  few  years.  Glasgow 
has  acquired  its  own  plant  and  London  is  attempting  to  purchase 
the  rights  and  property  of  a  few  small  companies.  In  London, 
however,  the  acquisition  is  not  for  the  purpose  of  operating  the  rail- 
w.iys.  but  in  order  that  contracts  may  be  made  which  will  remove 
the  objections  to  the  present  unsatisfactory  service. 

Huddersfield  and  Leeds  are  referred  to  as  cities  which  own 
anl  successfully  operate  their  own  plants.  Huddersfield  is  a  city  of 
nearly  100,000  population  and  twenty  miles  of  track,  an  average  of 
5,000  persons  per  mile  greater  than  the  average  of  any  city  in  the 
United  States.  The  city  acquired  the  street  railway  property  in 
1891  and  up  to  1896  it  has  just  about  paid  the  interest  at  less  than  3 
per  cent,  on  the  investment  since  the  acquisition.  In  one  year  a  tax 
of  2  1-12  per  cent,  was  added  to  the  general  tax  to  help  pay  the  de- 
ficiency of  the  street  railway  department.  Leeds  has  a  population 
of  368,000  and  acquired  the  ownership  of  the  tracks  of  the  street 
railway  company  in  1894.  It  is  too  early  yet  to  look  for  results,  but 
we  shall  hope  that  the  municipality  will  succeed  better  than  the 
late  stockholders,  who  lost  $392,095  out  of  an  investment  of  $800,000. 

Birmingham,  one  of  the  most  progressive  and  best  governed 
cities  in  the  world,  with  a  population  of  nearly  500,000,  does  not 
take  kindly  to  municipal  ownership  and  control.  At  a  meeting  of 
ihe  city  council  of  that  city,  held  July  7,  1896,  after  a  very  full  discus- 
sion upon  the  report  of  the  Public  Works  Committee,  it  was  voted 
to  extend  the  present  lease  for  a  period  of  twenty-one  years  to  a  syn- 
licale  represented  by  gentlemen,  one  from  Toronto  and  one  from 
vionlrcal.  The  following  quotation  comes  nearest  to  expressing  the 
)usincss  sentiment  of  England:  "That  the  opinion  of  competent 
udges  is  that  the  lines,  etc.,  should  rest  in  the  local  authority,  but 
:hc  working  be  left  to  private  enterprise,  and  that  this  would  be  a 
just  settlement  of  the  question." 

I  stated  previously  that  the  conditions  with  respect  to  density 
of  population  were  such  as  to  cause  the  municipalities  to  spend  more 
than  they  received  from  street  railway  franchises.  This  is  illustrated 
m  the  case  of  Glasgow.  In  that  city  it  has  been  decided  that  the 
public  safety  and  health  could  best  be  protected  by  having  all  com- 
mon entrances  to  dwellings  and  stairways  cleaned  and  lighted  by 
Ihe  municipal  authorities.  These  items  alone  cost  the  city  in  the 
last  fiscal  year  $1.30,064. 


Street  Railways  as  an  Investment  in  Both  Countries. 


that  cannot  very  well  be  done  owing  to  the  conditions  which  prevail. 
There  is,  as  shown  above,  a  very  large  population  to  be  accommo- 
dated, and  that  fact  insures  good  business;  for  it  is  safe  to  apply  to 
Euiopean  cities  the  same  general  principles  as  are  applied  to  Amer- 
ican cities,  viz.,  that  large  cities  are  better  than  small  ones,  owing  to 
a  larger  population. 

CAPITAL    INVESTED. 

Owing  to  prices  of  material,  rate  of  wages,  and  local  condi- 
tions, it  will  require  less  capital  to  perform  the  same  work  in 
Europe  than  in  the  United  States.  For  instance,  Glasgow  street 
railways  have  invested  $3.48  for  each  person  in  its  population; 
Berlin,  $5.25;  Boston,  $33,72.  In  the  one  item  of  cars  alone  to  accom- 
modate about  the  same  population,  Glasgow  has  $249,740,  and 
Boston  $5,510,544.66  invested.  The  interest  on  the  capital  invested 
in  street  cars  of  the  West  End  Company  alone,  at  6  per  cent,  per 
annum,  would  be  $330,632.68,  an  amount  greater  than  the  whole 
capital  invested  in  street  cars  in  the  city  of  Glasgow.  But  it  may 
be  asserted  that  the  West  End  Company  is  over-capitalized.  That 
is  hardly  so,  for  among  the  twenty-four  largest  and  leading  street 
railway  companies  of  the  United  States  the  West  End  Company 
has  the  lowest  capital  invested  per  mile  of  track,  while  it  is  second 
ill  amount  of  track. 

RATES    OF    WAGES. 

The  rates  of  wages  are  so  low  in  Europe  (although  the  rate 
of  wages  paid  by  the  street  railway  companies  is  higher  than  the 
general  rate  prevailing  elsewhere)  that  the  cost  of  operation  is 
reduced  to  a  minimum.  The  scale  of  wages  in  Glasgow,  adopted 
in  September,  1896,  is  higher  than  that  in  Berlin.  Hostlers  receive 
from  $0.83  to  $0.87  a  day;  laborers,  $0.95  to  $1;  conductors  and 
drivers,  from  $0.85  to  $1.12;  all  per  day  of  10  hours'  duty  performed. 
The  total  receipts  of  the  Glasgow  Street  Railway  from  all  sources 
for  the  last  fiscal  year  were  $1,671,891;  of  Berlin,  $3,890,201.50;  while 
the  amount  of  wages  paid  by  the  West  End  Company  was  $3,842,230 
without  taking  into  account  wages  paid  to  contractors  for  track 
renewal,  etc.,  an  amount  nearly  equal  to  the  total  Berlin  receipts  and 
more  than  twice  the  total  Glasgow  receipts.  If  the  West  End 
Company,  therefore,  paid  the  same  rate  of  wages  as  is  paid  in 
Europe,  it  could  aiYord  to  pay  $2,000,000  per  aniuim  for  its  fran- 
chises and  still  maintain  its  dividends. 

PROTECTION   TO   CAPITAL. 

The  street  railways  of  the  United  Kingdom  are  constructed 
and  operated  under  the  General  Parliamentary  Act  of  f870.  That 
act  in  practically  its  present  form  has  been  the  basis  upon  which  all 
contracts  and  franchises  were  made  and  granted.  Those  who  in- 
vested their  capital,  therefore,  knew  with  reasonable  certainty  what 
the  conditions  would  be  with  respect  to  legislation  during  the  exist- 
ence of  the  contracts.  Inasmuch  as  petitioners  are  compelled  to 
pay  all  parliamentary  expenses,  which  usually  reach  the  sum  of  about 
$20,000,  there  are  very  few  changes  in  local  affairs.  The  same  situ- 
■Uion  with  respect  to  changes  exists  in  Germany.  The  financial 
departments  of  municipal  governments  are  skilled  in  all  matters 
relating  to  finances,  so  that  when  the  government  and  those  seeking 
a  franchise  meet,  both  parties  are  fully  informed,  and  the  result  is 
usually  satisfactory  to  both  parties.  After  contracts  are  signed, 
theie  is  no  disturbance.  How  different  in  the  States!  Capital  is 
invited  to  embark  in  an  enterprise,  the  public  is  enthusiastic  in  its 
apiilause,  and  in  a  very  few  years  the  same  public  is  clamorous 
against  the  particular  investment  which  it  fostered  and  encouraged. 
TAXES,   ETC. 

Street  railways  in  Europe  pay  no  taxes  upon  the  capital 
invested  in  tracks.  In  Massachusetts,  in  addition  to  paying  the 
local  tax,  they  pay  a  tax  into  the  State  Treasury  upon  the  net  capital 
invested,  and  said  net  capital  is  represented  by  all  items  of  invest- 
ment. Glasgow  paid  in  the  last  fiscal  year  for  all  taxes  $23,072,  and 
the  West  End  Company  $338,996. 

Summary. 


Street  railways  in  Europe  in  their  relation  to  public  accom- 
modation are  about  in  the  same  condition  as  they  were  in  the 
United  States  twenty  years  ago;  therefore,  there  is  need  of  improve- 
ment. To  bring  about  improvement,  however,  will  require  a  revo- 
lution in  rates  of  fare,  for  in  order  to  get  people  to  and  from  the 
•  uhurbs  rhp:>ply.  the  fare  must  he  hrnueht  within  their  income,  but 


It  therefore  follows  that  the  conditions  and  accommodations 
are  not  the  same  in  Europe  as  in  the  United  States,  and  that  the 
peoi)Ie  of  the  United  States  could  better  afiford  to  subsidize  the  street 
railways  to  maintain  the  present  conditions  at  any  price,  and  that 
Ihe  European  cities  have  a  grave  problem  on  hand  to  obtain  the 
s.nme  conditions  as  obtain  in  American  cilies. 
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LATEST  ADVANCES  IN  ELECTRICAL 
CONTACTS. 


The  illustrations  show  a  new  form  of  rail  bond  called  tlie 
E.  C.  A.  (elastic  copper  amalgam)  and  made  by  Thomas  A. 
Edison  and  Harold  P.  Brown,  of  the  recently  discovered 
elastic  copper.  This  form  is  designed  for  rebonding  girder 
rails  without  disturbing  the  pavement  and  is  the  only  bond 
which  permits  of  this  being  done.  A  large  electro-magnet 
whose  pole  pieces  fit  the  head  of  the  rail,  is  used  to  hold  the 
drill  to  its  work  and  to  support  a  hardened  steel  templet 
with  a  pair  of  intersecting  holes.  These  holes  are  bored  in 
the  tram  at  the  end  of  each  rail  so  that  one  is  in  each  and  so 
that  they  bottom  A  of  an  inch  on  the  upper  edge  of  the 
angle  plate,  as  shown  in  Fig.  i.  The  terminals  are  cylinders 
with  one  side  flattened,  made  of  the  Edison  elastic  copper, 
welded  to  flexible  copper  conducting  strips  which  are  bent 
into  the  shape  of  a  U.  The  surfaces  are  covered  with  the 
Edison  flexible  solder  which  serves  to  make  a  perfect  elec- 
trical contact  and  to  prevent  rusting.  After  the  holes  in  the 
rails  are  amalgamated,  the  U-shaped  portion  of  the  bond  is 
passed  through   the  slot  connecting  the  holes,  and  the  termi- 


It  is  stated  that  most  of  the  new  work  in  New  York  citv 
will  be  done  in  this  way.  Many  roads  with  an  old  stock  of 
copper  bonds  on  hand  are  following  the  suggestion  of  George 
\V.  Knox,  of  the  Chicago  City  Railway,  and  applying  the 
Edison  amalgamation  and  flexible  solder  to  the  bond  termi- 
nals, thus  cutting  the  resistance  down  to  one  third  and  pre- 
venting corrosion.  But  the  E.  C.  A.  is  the  only  bond  which 
can  be  applied  to  girder  rail  on  paved  streets  without  disturb- 
ing the  pavements  and   it   has  already   met  with  great  favor. 


AIR  MOTORS  IN  WASHINGTON. 


The  Hoadle}- Knight  compressed  air  motor  has  been  given 
a  preliminary  trial  on  the  Eckington  &  Soldiers'  Home  Rail- 
road. There  are  34  "bottle"  air  reservoirs,  under  the  seats 
of  the  car,  charged  to  a  pressure  of  2,000  pounds  and  of 
suflicient  capacity  to  run  the  car  for  15  miles.  The  car  is  33 
feet  long,  weighs  21,000  pounds  and  is  lighted  by  the 
Pintsch  gas  sjstem.  In  the  test,  the  car  started  and  stopped 
without  jarring  or  jolting  and  ran  at  a  good  rate  of  speed. 
It  is  said  that  15  motors  for  this  road  have  been  ordered  and 
will  be  delivered  inside  of  90  davs. 


FIGl  KE    1.  FK.LKE    2. 

nals  driven  home,  their  flattened  sides  coming  together  with 
u's  in.  compression.  This  establishes  two  paths  for  the  cur- 
rent ;  one  through  the  U,  which  is  heavy  enough  for  the 
maximum  current,  and  the  other  directly  across  the  terminals. 
The  elasticity  of  the  copper  maintains  the  latter  contact 
even  when  the  rails  have  slackened  apart  ji  in.  The  termi- 
nals are  driven  below  the  surface  of  the  rail  and  the  steel  is 
burred  over  to  retain  them  in  place.  The  edge  of  the  angle 
plate  also  shares  in  carrying  the  current.  Fig.  2  shows  the 
bond  ready  for  service  and  Fig.  3  is  a  section  of  rail  and 
angle  plate  showing  position  of  bond.  Tests  of  the  leading 
rail  bonds  were  made  in  February  by  a  Franklin  Institute 
committee,  and  the  E.  C.  A.  bond  was  found  to  carrj'  1,500 
amperes  with  but  0.0 iS  volt  loss,  the  temperature  of  the 
bond  being  practically  the  same  as  the  rail.  The  rails  were 
then  slackened  jV  in.  without  increasing  the  drop,  proving  the 
elasticity  of  the  copper.  With  the  angle  plates  entirelv 
removed,  and  the  rails  separated  l4  in.  and  the  same  current 
passed  through  the  U,  the  drop  was  still  less  than  one-half 
that  of  the  best  of  the  ordinary  copper  bonds  and  its  tem- 
perature below  1 10  degrees,  while  the  copper  bonds  of  same 
section  were  from  200  to  496  degrees  with  same  current. 
For  new  construction,  when  the  shape  of  rail  or  angle  plate 
will  not  permit  the  use  of  the  standard  plastic  rail  bond, 
other  forms  of  the  E.  C.  A.  are  found  verv  advantageous. 


COST  OF  STREET  PAVING  OPPRESSIVE. 


The  oflicials  of  Sioux  City  seem  to  have  a  mania  for 
paving  the  streets  upon  which  the  lines  of  the  Traction 
Company  run.  Wherever  there  is  a  double  track  the  com- 
pany is  compelled  to  pay  one-third  the  cost  of  improvement. 
As  long  as  the  paving  was  being  done  in  the  business  por- 
tion of  the  city  or  where  public  traffic  required  it,  the  com- 
pany offered  no  objection.  But  when  it  was  proposed  to 
put  down  costly  pavements  on  streets  where  its  use  was  not 
justified,  the  company  protested  and  said  that  one  of  its 
tracks  would  be  removed  rather  than  paj'  for  paving  one- 
third  of  the  street  with  asphalt.  As  most  of  the  propertv 
owners  are  opposed  to  excessive  taxation,  the  companv  will 
probahlv  carrv  its  point. 


The  Municipal  Council  of  Paris  granted  leave  for  the 
construction  of  five  new  tramway  lines  on  condition  that 
20,000,000  francs  would  be  contributed  to  the  exposition 
fund.  One  of  these  lines  was  being  constructed  across  the 
Champs  Elysees,  when  the  Minister  of  Public  Works 
ordered  the  work  to  cease.  There  seems  to  be  a  clash 
between  government  and  municipal  authorities  with  justice 
on  the  side  of  the  city  officials.  These  electric  roads  would 
much  facilitate  traflic  during  the  exposition  of    1900. 


(^1?i£etlF^aiWay*j\eA^^ 


•261 


INSULATORS  FOR  HIGH  POTENTIAL. 


The  development  of  water  power  and  the  transmission  of 
electricity  to  distant  points  for  distribution  has  made  very 
high  voltages  necessary  and  consequently  there  has  been  a 
recent  demand   for  line  material  of  the  highest  class.     Line 


FIG.    I.  —  HIGH    POTENTIAL    INSUL.^TORS. 

insulators,  exposed  to  the  deleterious  effects  of  rain  and 
sleet,  have  presented  quite  a  problem  for  successful  solution. 
The  two  cuts  represent  high  voltage  insulators  manufact- 
tured  by  F.  M.  Locke,  Victor,  N.  Y.  The  picture  to  the 
left  in  Fig.  i,  is  the  triple  petticoat  "Niagara"  type  used  in 
the  transmission  lines  from  the  Falls.  This  is  made  of 
china  as  are  also  the  other  two  styles,  "  No.  6"  and  "  Pony  " 
which  are  represented  in  the  same  cut.  Fig.  2  shows  the 
two  part  insulator,  one  being  of  porcelain  and  the  other  of 
the    same    material  with   a  gflass  center   and   the  two  fused 


FIG.   2. — TWO    I'ART   INSULATOR. 

together.  Being  thus  made,  the  parts  are  quite  thin  and  can 
be  thoroughly  vitrified.  A  test  of  120,000  volts  has  been 
made  upon  these  insulators  without  affecting  them  in  the  least. 
It  is  mounted  on  a  high  carbon  steel  pin  with  a  cap  of  locust 
wood.  These  insulators  are  matle  of  high  grade  material 
throughout  and  are  mechanically  and  electrically  well  suited 
to  stand  the  arduous  service  expected  of   them. 


HUNT  AIR  BRAKE  NOTES. 


I.  li.  Storey,  president  and  general  manager  of  the  Storey 
Motor  &  Tool  Company,  Philadelphia,  becomes  consulting 
electrical  and  mechanical  engineer  of  the  Hunt  Air  Brake 
Company.  Mr.  Storey  has  had  20  years'  experience  in 
mechanical     engineering,     has     begn     engaged     in     electric 


engineering  since  '85,  and  is  the  inventor  of  the  Storey 
motor  used  with  the  Hunt  brake.  He  will  make  a  valuable 
addition  to  the  company. 

During  March,  orders  were  received  for  10  double  truck 
brake  equipments  for  the  Olean  &  Bradford  Mountain  road 
to  go  on  Peckham  trucks,  the  cars  seating  90  passengers ;  a 
second  order  from  the  Loraine  (O.)  road.  Brakes  were 
installed  on  12  cars  of  the  Mt.  Clemens  fast  line  and  trial 
equipments  sent  to  Washington,  Boston,  Cleveland  and 
Wilkes  Barre.  Good  work  is  reported  from  the  trial  equip- 
ment on  the  Second  Avenue  line,  Pittsburg,  working  on  heavy 
grades.  A  new  feature  is  the  storage  cylinder  for  trail  cars, 
by  which,  if  a  trailer  breaks  away  the  air  is  instantlv  applied 
stopping  the  car  automaticalh'. 

The  combined  motor  compressor  is  now  handling  five  and 
more  trail  cars  in  train  and  is  interchangeable  with  the  West- 
inghouse  system  and  thus  steam  cars  when  desired  to  be 
taken  off  a  steam  road  to  go  over  the  electric  line  can  be 
coupled  up  and  air  used  on  all  the  cars. 


WORK  OF  COMPRESSED  AIR. 

Two  compressed  air  motors  of  the  American  Air  Power 
Company  have  been  operating  in  New  York  city  several 
months,  and  from  this  service  valuable  data  is  now  obtain- 
able. The  two  air  cars  took  the  place  of  two  cable  cars 
on  the  125th  street  line,  the  round  trip  being  4.11  miles. 
Each  car  makes  19  round  trips,  or  79.09  miles  daily  except 
Sunday.  Each  car  runs  from  12.50  to  16.67  miles  on  a 
single  charge  of  air.  On  the  line  are  two  grades,  one  of 
1.96  and  one  of  7.7  per  cent.  Fires  were  kept  under  the 
boilers  the  entire  24  hours,  although  the  compressors  were 
worked  only  7  hours  daily,  while  of  course  the  engine  room 
help  necessary  would  have  been  no  greater  for  a  much  larger 
car  service.  Under  these  unfavorable  conditions,  however, 
the  following  records  are  given  out  over  the  signature  of  E. 
E.  Pettee,  engineer  of  the  American  Air  Power  Company  : 

Actual  average  cost  per  car-mile  for  entire  period  -seven  months 
— 125. 16  miles  per  day. 

Coal $.0563 

Water 0103 

Oil  and  waste 0013 

Power  plant  labor 1261 

Conductor  and  motorman 0608 

Repairs,  car  eijuipment 0038 

S.2586 
Average  present  cost  per  car-mile,  with  one  car  service  performed 
— 78.og  miles  per  day. 

Coal  $.0675 

Water 01 13 

Oil  and  waste 0017 

Power  plant  labor 0833 

Conductor  and  motorman 0608 

Repairs,  car  e(iuipmeiit 0038 

S.2284 
Average  present  cost  per   car-mile,  with   two   car   service     156.18 
miles  per  day. 

Coal $.0433 

Water 0103 

Oil  and  waste 0013 

Power  plant  labor 0833 

Conductor  and  motorman 0608 

Repairs 0028 

1^.2018 
The    mechanical    features    of  the    motors    are   practically 
identical  with  those  of  a  steam  locomotive,  minus  the  fire  box 
and  boilers.      Air  brakes  of   course  are  used. 
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EXPLOSION  AT  ELMIRA,  N.  Y. 


A  boiler  in  the  power  plant  of  the  West  Side  Railroad 
Companj',  Elmira,  N.  Y.,  exploded  on  the  morning  of 
March  29,  wrecking  the  station  and  badly  damaging  the  car 
house    adjoining.     The    plant    consisted    of      three     tubular 


INTERIOR   OF   STATION. 

boilers  60  in.  x  16  ft.  with  72  4-in.  tubes;  they  had  been  in 
use  four  years,  aud  were  regularly  inspected  by  the  Hart- 
ford Insurance  Company.  The  boiler  which  exploded  parted 
near  the  middle  transverse  seam  ;  the  rear  end  was  blown 
through  the  wall  into  the  engine  room  ;  the  front  portion 
with  the  tubes  was    carried   through   the  opposite  wall,  pass- 


AFTER   THE    EXPLOSION. 

ing  complcteh-  through  the  car  house,  wrecking  two  cars, 
and  landing  180  ft.  from  the  boiler  room.  The  fireman  was 
found  dead  and  the  engineer  very  badly  injured.  No  fire 
broke  out  in  the  ruins  and  the  engines  and  dynamos  though 
covered  with  debris  were  probably  not  badly  damaged.  No 
cause  is  assigned  for  the  accident ;  both  the  men  about  the 
plant  were  known  to  be  competent  and  careful. 


WHITE  TRANSFER  TABLE. 


The  illustration  shows  a  12-ton  flush  transfer  table  made 
by  the  White  Manufacturing  Company,  556  West  34th 
street,  New  York,  designed  for  electric  roads.  The  one 
shown  is  operated  by  an  electric  motor,  current  being  taken 
by  a  trolley  from  the  overhead  lines ;  but  hand  mechanism 
may  be  used  if  desired.  These  tables  are  made  in  sizes 
desired  up  to  20  tons  capacity,  and  are  designed  for  cable  as 
well  as  electric  roads.  The  material  is  of  special  grade  and 
rolled  to  suit  the  table ;   the  gearing  is  cut  from  solid  blanks. 


THE  WHITE  TRANSFER  TABLE. 

machine  fitted  and  interchangeable ;  roller  bearings  reduce 
the  friction  to  a  minimum.  Among  the  roads  using  the 
White  transfer  tables  are  the  Broadway  and  the  Lexington 
avenue  cable  roads,  the  Metropolitan  and  the  Union  Rail- 
road Companies  of  New  York ;  the  Brooklyn  City,  the 
Brooklyn  Heights,  the  New  York  &  Queens  County  and  the 
Coney  Island  &  Brooklyn  roads  of  Brooklyn;  the  Steinwav 
of  Long  Island;  Consolidated  Traction,  Newark,  N.  J.; 
Scranton  Traction,  Scranton,  Pa. ;  Lynn  &  Boston  Railroad 
Boston  ;   Newburgh    Electric    Railroad,    Newburgh,    N.  Y 


BUILDING  STREET  RAILWAYS  IN 
AUSTRALIA. 


Swansea,  Wales,  has  voted   in  favor  of  the  electric  rail- 
way and  lighting  project. 


Although  most  parts  of  Australia  are  very  sparsely  set- 
tled, yet  some  of  the  cities  are  quite  populous  and  have  all 
the  modern  municipal  improvements  and  conveniences.  Mel- 
bourne is  as  large  as  Boston,  Sydney  contains  more  inhab- 
itants than  Detroit,  and  Brisbane  and  Adelaide  are  cities  of 
considerable  importance.  Street  railways  have  been  intro- 
duced for  many  years  in  Melbourne  and  Svdnev,  and  recently 
an  electric  system  has  been  put  in  operation  in  Brisbane. 

J.J.  Walklate  has  been  connected  with  this  installation  as 
resident  engineer  and  has  been  quite  successful  in  his  efforts. 
Before  returning  to  the  United  States  and  thence  to  London, 
he  has  visited  Rockhampton  in  Central  Queensland,  and  has 
suggested  that  the  city  would  be  a  good  field  for  street  rail- 
way work.  Mr.  Walklate  has  drawn  up  plans  for  three 
lines,  which  will  be  about  six  and  a'half  miles  long,  and  the 
estimated  cost  $200,000.  English  capital  supplemented  by- 
local  backing  will  likely  make  the  project  a  certainty. 
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California. 

San  Pedro,  Cal. — The  city  council  has  decided  to  grant  John  T. 
Gaflfey  his  desired  street  car  franchise. 

San  Diego,  Cal. —The  San  Diego  Electric  Railway  Company  will 
build  an  addition  to  its  power  house  at  an  expense  of  §2,000. 


San  Francisco,  Cal. — The  Market  Street  Railway  has  just  started 
the  work  of  reconstructing  the  tracks  on  Market  street  from  Jones 
west  to  the  junction  of  \"alencia  and  Haight  street. 


Los  Angeles,  Cal. — The  application  of  A.  S.  Short  and  others 
for  an  electric  railway  franchise  has  been  referred  to  the  city  attorney 
with  instructions  to  prepare  a  notice  of  its  sale  by  auction. 


San  Jose,  Cal. — .A.n  effort  is  being  made  by  some  o'  the  principal 
owners  of  the  San  Jose  &  Santa  Clara  Railroad  Company  and  some 
of  the  creditors  of  the  First  Street  Railroad  Company,  each  having 
3500,000  stock,  to  bring  about  a  consolidation  and  operate  under  one 
management  and  from  one  power  house.  Those  most  active  in  this 
move  are  J.  H.  Henry,  president,  and  J.  P.  Burke,  vice-president  of 
the  San  Jose  &  Santa  Clara  Railroad  Company. 


Chicago. 


Chicago. — A  bond  for  $20,000  given  by  the  Chicago  Electric  Tran- 
sit Company  to  guarantee  the  construction  of  2  miles  of  road  has  been 
accepted  by  the  county  commissioners. 


Chicago. — An  ordinance  giving  the  Calumet  Electric  Railway 
right  of  way  in  Erie  avenue  has  been  passed.  Another  ordinance 
giving  right  to  extend  in  3  streets  has  been  introduced  in  council. 


Chicago. — Sargent  &  Lundy  are  preparing  specifications  for  the 
40  to  50  motor  cars  to  be  built  for  the  Alley  L.  The  power  plant  is 
to  consist  of  compound  condensing  engines  direct  connected  to  gen- 
erators. 

Chicago.  —  Commissioner  of  Public  Works  Downey  issued  a 
permit  to  the  Chicago  Transit  Company  to  put  down  a  trolley  line 
on  Irving  Park  boulevard  between  the  Chicago  river  and  Milwaukee 
avenue.    The  line  will  be  operation  by  May  i. 


Chicago. — The  Chicago  City  Railway  has  been  given  another 
year's  time  in  which  to  extend  its  lines  in  Sixty-third,  Fifty-first, 
Thirty-eighth  and  Forty-seventh  streets  and  Archer,  Western  and 
Kedzie  avenues,  because  of  the  interference  of  track  elevation  and 
sewer  building. 

Chicago. — The  North  Shore  Interurban  Railway  Company  has 
been  incorporated  to  build  17  miles  of  electric  road  between  Wau- 
kegan  and  Highland  Park,  as  another  link  in  the  Chicago-Milwaukee 
interurban  system.  The  capital  stock  is  §340,000,  and  the  incorpora- 
tors are  William  J.  Louderback,  Arthur  D.  Wheeler  and  William  I'. 
Sidley. 

Chicago.  -Aside  from  a  slight  difference  in  the  question  of  fares, 
the  Cicero  town  board  has  practically  agreed  to  permit  the  Suburban 
Electric  Railroad  to  extend  its  lines  in  two  branches;  one  will  run 
through  Clyde,  Berwin  and  Hawthorn  to  Riverside  and  La  Grange; 
and  the  other  will  run  through  Austin,  Ridgeland  and  Oak  Park  to 
.Maywwjd. 

Connecticut. 
.\i.w   Li>Ni>oN,  Conn.     I  he  charter  of   the  New  London  Street 
Railway  Company  has  been  amended  to  permit  it  to  furnish  electric 
light.  

Bristol,  Conn.— Pierce  &  Norton  have  arranged  for  the  construc- 
tion of  a  cable  road  from  the  lake  shore  to  the  top  of  Compounce 
Mountain. 


Winsted,  Conn.— Judge  A.  H.  Fenn  has  granted  the  petition  for 
a  trolley  line  from  Winsted  to  Torrington,  paralleling  a  portion  of 
the  Naugatuck  division  of  the  New  York,  New  Haven  &  Hartford 
Railroad. 

South  Manchester,  Conn. — A  5oo-h.-p.  direct  connected  unit 
will  be  erected  in  the  station  of  the  Hartford,  Manchester  &  Rock- 
ville  Tramway  Company  to  provide  power  for  the  extension  this 
sjiring  to  Rockville.     The  boiler  capacity  also  will  be  doubled. 


Rockville,  Conn.— The  charter  granted  the  East  Windsor,  Broad 
Brook  &  Rockville  Street  Railway  Company  has  been  approved  by 
the  governor.  The  construction  of  the  road  is  said  to  be  assured. 
Among  the  incorporators  are  H.  L.  James,  Frank  Grant  and  C.  E 
Harwood,  all  of  Rockville. 

New  Britain.  Conn. — Work  has  commenced  on  the  trolley  line 
which  will  connect  this  place  with  Hartford,  and  as  the  consolidated 
electric  companies  have  purchased  the  supplies,  rails,  poles  and  wire 
necessary,  rapid  progress  is  expected.  The  New  England  Railroad 
has  also  commenced  preparing  its  tracks  for  a  third  rail  and  the 
power  house  is  under  way,  five  boilers  having  already  arrived. 


Bridgeport,  Conn. — The  construction  of  an  electric  railway 
between  Westport  and  South  Norwalk  and  between  Westport  and 
Southport  is  favored  by  the  people.  The  Norwalk  Tramway  Com- 
pany and  the  Westport  &  Saugatuck  Street  Railway  Company  are 
rival  applicants  for  the  franchise  between  Westport  and  Norwalk; 
while  the  Bridgeport  Traction  Compiny  and  the  Westport  &  Sauga- 
tuck Company  are  competing  for  the  franchise  between  Westport 
and  Southport. 

Milford,  Conn. — Directors  of  the  recently  organized  Milford 
Street  Railway  Company  met  in  New  Haven  at  the  office  of  Attorney 
S.  Harrison  Wagner,  to  arrange  for  the  early  construction  of  the  line. 
A  large  amount  of  the  necessary  land  for  the  layout  has  been  already 
purchased  and  the  company  has  obtained  option  on  the  balance. 
Contracts  for  the  construction  and  equipment  have  been  drawn  and 
will  be  awarded  as  soon  as  a  few  matters  which  are  now  pending 
are  disposed  of.  It  is  expected  now  that  the  work  of  construction 
will  be  commenced  by  May  i  next,  and  that  it  will  be  completed  in 
time  for  the  summer  traffic.  Connection  will  be  made  with  the 
Winchester  Avenue  Electric  Road  at  Woodmont  and  the  Bridgeport 
Traction  Company  at  Washington  Bridge.  Ex-Sheriff  Charles  A. 
Tomlinson  has  been  elected  president;  Dumond  P.  Merwin,  vice- 
president,  and  Frederick  Tibbals,  secretary  and  treasurer. 


Delaware. 

WiL.vilNGTON,  Del. — The  Wilmington  &  West  Chester  Electric 
Railway  Company  has  been  incorporated  to  construct  a  freight  and 
passenger  line  to  West  Chester,  Pa.  The  capital  stock  is  $200,000, 
with  privilege  of  increasing  to  §500,000,  and  the  incorporators  are 
Joseph  A.  Bond,  Harry  Emmons,  Thomas  Mitchell,  Philip  R.  Clark, 
Charles  M.  Townsend,  F.  Harvey  Day  and  J.  Jackson  I'circe. 


District  of  Columbia. 

Washington,  D.  C. — The  Eckington  Railroad  Company's  equip- 
ment for  compressed  air  traction  has  been  made  ready  for  trial. 


Washington,  D.  C. — Condemnation  proceedings  have  been  begun 
by  the  Washington  &  Great  Falls  Electric  Railroad  Company  to 
obtain  right  of  way. 

Florida. 

Jacksonville,  Fla.— The  Jacksonville  Street  Railway  Company 
IS  installing  a  200-h.p.  dynamo  for  commercial  lighting. 

Georgia. 

Athens,  Ga.— Track  repairs  will  hr  made  by  the  Athens  Street 
Railway  Company. 
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Rome,  Ga. — Manager  J.  B.  Marvin  of  the  Rome  Street  Railway 
Company,  says  the  line  to  Moberly  Springs  will  be  completed  by 
May  I.    A  pleasure  resort  will  be  established  at  the  Springs. 


Illinois. 

Peoria,  III. — The  Central  Railway  Company  will  extend  its 
Knoxville  line  to  Glen  Oak  park  along  Nebraska  street,  and  will 
relay  its  tracks  on  West  Jefferson  street.  Work  will  begin  about 
May  I. 

East  St.  Louis,  III. — The  St.  Louis  &  Belleville  Rapid  Transit 
Company  has  been  granted  its  franchise,  over  the  mayor's  veto.  The 
line  will  connect  with  another  to  be  constructed  between  Belleville 
and  East  St.  Louis. 


Aurora,  III. — The  project  to  build  an  electric  railway  up  the 
Fox  River,  noticed  some  time  ago  in  the  Daily  Bulletin,  has  now 
been  incorporated  as  the  Aurora,  YorkviUe  &  Morris  Railway  Com- 
pany. Capital  stock,  Sio.ooo;  incorporators.  Vine  A.  Watkins,  H.  P. 
HarJe  and  Fayette  U.  Winslow. 


Harvard,  111.— H.  S.  Williams  of  Harvard,  111.,  Herbert  T. 
Windsor  and  George  K.  Wheeler  of  Chicago,  are  applying  for  a 
franchise  for  an  electric  railway  to  run  from  this  city  to  Lake  Geneva, 
Wis.,  distance  thirteen  miles.  The  territory  is  densely  settled  with 
big  possibilities  for  summer  travel  to  the  lake.  A  large  amount  of 
freight  is  created  along  the  proposed  route. 


Indiana. 

Indianapolis,  Ind. — George  W.  Armentrout,  an  employe,  has 
brought  suit  for  the  appointment  of  a  receiver  for  the  Indianapolis  & 
Broad  Ripple  Rapid  Transit  Company,  alleging  that  $1,623  is  due 
employes  for  wages. 

Marion,  Ind. — "  Noah  Clodfelter  has  filed  a  S5.000  bond  at  Marion 
as  surety  that  he  will  put  in  ihe  electric  road  from  Marion  to  Ander- 
son, and  do  the  roads  of  Grant  county  no  damage.  Clodfelter  does 
this  every  spring,  and  like  the  budding  leaves  he  can't  help  it." — 
Elwood  Call  Leader. 


Iowa.  ■ 

Waterloo,  Ia. — The  Cedar  River  Park  Board  has  voted  to  give 
right  of  way  and  S500  bonus  to  the  Waterloo  &  Cedar  Falls  Rapid 
Transit  Company. 

Cedar  Falls,  Ia. — C.  W.  McElyea,  of  Ames,  has  petitioned  the 
Cedar  Falls  council  for  right  to  construct  a  street  railway  to  be  oper- 
ated by  storage  batteries,  compressed  air  or  gasoline  motors. 


Kentucky. 


Louisville,  Ky. — The  Louisville  Railway  Company  is  putting  up 
poles  and  wire  on  Oak  street  for  electric  cars. 


Louisville,  Ky. — The  Metropolitan  Railway  Company  has  been 
incorporated  to  construct  150  miles  of  electric  lines  on  the  following 
streets:  Main,  Story,  Frankfort,  Market,  Jefferson,  Green,  Walnut, 
Chestnut,  Broadway,  York,  Breckinridge,  Kentucky,  St.  Catherine, 
Oak,  Ormsby,  Weissinger,  High,  A,  B,  C,  First  to  Thirty-ninth, 
inclusive,  Brook,  Floyd,  Preston,  Jackson,  Hancock,  Clay,  Shelby, 
Campbell,  Wenzel,  Underbill,  Barrett  and  Morton.  The  capital  stock 
is  §1,000,000,  and  the  incorporators  are  George  H.  Harries,  Washing- 
ton, D.  C,  5  shares;  Robert  M.  Kilgore,  5  shares;  P.  Gault  Miller,  5 
shares;  J.  W.  Woolfolk,  New  York  City,  5  shares;  Hugh  R.  Garden, 
5  shares;  John  H.  Dewitt,  5  shares;  James  F.  Grinstead,  5  shares; 
Thomas  F.  Hargis,  5  shares. 


Maine. 


Portland,  Me. — The  Portland  &  Cape  Elizabeth  Electric  Rail- 
road Company  is  making  preparations  to  extend  its  tracks  from 
VVillard  to  Delano  Park. 


LiVERMORE  Falls,   Me. — Business  men  of  Jay  and   Livermore 
Falls  have  formed   the  Electric  Railroad,  Water  Works  &  Power 


Plant  Company  to  build  2 j/^  miles  of  electric  road  from  Jay  bridge  to 
Livermore  Falls.  Eastman  &  Clifford,  of  Lewiston,  have  been 
invited  to  go  into  the  deal. 


Norway,  Me. — The  Oxford  Central  Electric  Railroad  Company 
held  a  meeting  March  11  and  voted  to  build  from  Norway  to  Rice's 
Junction,  thence  a  branch  to  South  Waterford  and  another  branch  to 
East  Stoneham;  distance,  21  miles.  It  will  be  the  first  long-distance 
freitrht  electric  line  in  Maine.  The  work  of  construction  will  begin 
as  soon  as  the  frost  leaves  the  ground,  and  the  estimated  cost  is  S200,- 
000.  Towns  and  individuals  along  the  line  have  raised  $40,000.  Fred 
C.  Wilson,  of  Bjston,  furnishes  the  balance.  The  officers  are:  Pres- 
ident, Fred  C.  Wilson,  Boston;  vice-president,  L.  H.  Burnham, 
Albany;  treasurer,  S.  S.  Stearns,  Norway;  clerk,  Freeland  Howe, 
Norway;  chief  engineer,  L.  B.  Wilson,  Boston;  directors,  Fred  C. 
Wilson,  Boston;  L.  H.  Burnham,  Albany;  B.  G.  Mclntire,  Waterford; 
A.  S.  Hapgood,  Waterford;  Jonathan  Bartlett,  Stoneham;  Freeland 
Howe,  Norway;  E.  W.  Eastman,  Auburn. 


Maryland. 


Baltimore,  Md. — The  new  barn  of  the  City  &  Suburban  Railway 
will  soon  be  completed,  It  will  be  450  x  140  feet,  with  one  short  and 
12  long  tracks. 


Baltimore,  Md. — For  the  second  time  has  the  council  granted 
the  Edmondson  Avenue,  Catonsville  &  Ellicott  City  Electric  Railway 
Company  an  additional  year  in  which  to  complete  the  construction  of 
its  road  in  Baltimore. 


Baltimore,  Md. — The  reorganization  of  the  Columbia  &  Mary- 
and  Railway  is  progressing,  all  bond  and  stockholders  having 
deposited  their  holdings.  All  the  claims  of  the  Baltimore  &  Catons- 
ville Construction  Company  are  being  settled  on  the  basis  of  75  per 
cent  cash  and  25  per  cent  stock  of  the  railroad. 

Baltimore,  Md. — Judge  Dennis  has  dismissed  the  bill  filed  by  L. 
Robert  Coates  against  the  Baltimore,  Middle  River  S:  Sparrows 
Point  Railway  Company  for  a  receiver.  Coates  was  granted  an  order 
for  an  accounting  against  John  T.  Smith  and  Henry  Y.  Brady,  co- 
defendants.     Smith  &  Brady  built  the  road  while  Coates  financed    it. 


Massachusetts. 

We.stfield,   Mass. — Contracts  for  the  construction  ot   the  Wor- 
onoco  Street  Railway  will  be  awarded  about  May  i. 


Worcester,   Mass. — Receiver   Phineas    W.   Sprague  has  been 
authorized  to  sell  the  Blackstone  Valley  Street  Railway. 


Worcester,  Mass. — The  contract  to  supply  ties  for  the  Worces- 
ter &  Marlboro  Electric  Railway  has  been  awarded  to  Allen  & 
Knowlton. 


Boston,  Mass. — Extensions  of  its  car  service  to  East  Lexington, 
Lexington,  Lincoln  and  Waltham  are  said  to  be  contemplated  by  the 
West  End  Railway  Company. 


Fall  River,  Ma.ss. — The  Globe  Street  Railway  Company  has 
leased  the  Fall  River  Street  Railway  for  99  years,  guaranteeing  6  per 
cent  dividends  on  the  §50,000  capital  stock. 


Brookfield,  iVlAss. — The  Warren,  Brookfield  &  Spencer  Electric 
Railroad  Company  has  ordered  a  45o-h.-p.  engine  of  the  Slater  Engine 
Company,  and  will  put  in  a  new  boiler  and  generator. 


HoLVOKE,  Mass. — The  directors  of  the  Holyoke  Street  Railway 
Company  have  voted  unanimously  to  extend  their  lines  over  High, 
Hampden,  Washington,  Lincoln  and  Cabot  streets.  A  franchise  will 
be  asked. 


Mansfield,  Mass. — The  Mansfield  S:  Easton  Street  Railway 
Company  will  be  incorporated  with  $100,000  capital  stock  by  William 
S.  Reed,  Leominster;  Joseph  A.  Prescott,  Foxboro;  C.  W.  Shippe, 
Milford,  and  Frank  E.  Lowe,  Greenfield. 
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SUFFIELD,  Mass. — The  Springfield  &  Southwestern  Electric  Rail- 
way Company  is  to  be  granted  a  charter,  with  all  rights  and  privil- 
eges, without  opposition,  with  the  condition  that  it  be  forfeited  to  the 
Surfield  &  East  Granby  Company,  June  i,  1S98,  provided  that  the 
said  Springfield  &  Southwestern  Company  does  not  have  at  that  time 
an  electric  railway  fully  equipped  and  operated  from  the  state  line  to 
West  Suffield,  through  Crooked  Lane  to  Suffield  Center.  The  town 
is  unanimous  for  an  electric  road,  and  this  compromise  seems  to  pro 
vide  for  the  speedy  building  of  one. 


Michigan. 


Detroit,  Mich.— J.  N.  I^ick,  of  Toledo,  will  have  charge  of  con- 
struction for  the  Jacobson  syndicate's  proposed  electric  road  from 
Monroe,  Mich.,  to  Toledo,  O. 


Bentox  Harbor,  Mich. — Seeley  McCord  will  use  horses  at  first 
on  the  proposed  street  car  line  to  Eastman  Springs  via  Morton  Hill. 
Electricity  will  be  installed  later. 


Manistee,  Mich. — The  Manistee,  Filer  City  &:  East  Lake  Rail- 
way Company  contemplates  laying  out  a  park  and  extending  its 
lines.     Modern  pleasure  resort  features  will  be  included. 


Saginaw,  Mich. —The  council  has  declared  the  Consolidated 
Street  Railway  franchise  forfeited  and  instructed  its  attorney  to  take 
steps  toward  preventing  operation  until  the  track  is  rebuilt. 


Monroe,  Mich. — The  council  has  annulled  the  franchise  granted 
the  Monroe  &  Dundee  Electric  Railway  Company  for  not  complying 
with  the  terms  of  the  contract  requiring  i  mile  of  track  material  to 
be  on  right  of  way  previous  to  March  15.  The  company  forfeits  S500 
deposit.    Jacobson  &  Johnson  were  given  the  forfeited  privileges. 


Benton  Harbor,  Mich. — Four  power  stations  will  be  established 
at  Benton  Harbor,  Dowagiac,  Decatur  and  Paw  Paw,  by  the  Benton 
Harbor  Electric  Railway  S:  Transit  Company.  The  company  on 
May  1,  will  place  a  line  of  steamers  on  the  run  between  Chicago  and 
St.  Joseph,  and  also  operate  a  car  ferry  to  Milwaukee.  J.  M.  Hamil- 
ton, of  Chicago,  is  president;  W.  H.  Hollis,  of  Puget  Sound,  Wash., 
secretary,  and  H.  U.  Deam,  of  Benton  Harbor,  general  manager. 


Minnesota. 

Stillwater,  Minn. — Flint  &  Scott,  the  new  owners  of  the  Still- 
water Street  Railway,  are  preparing  to  tear  up  and  remove  the  entire 
plant. 

Missouri. 

St.  Louis,  Mo. — Bondholders  of  the  People's  and  the  Fourth  Street 
&  Arsenal  Railway  have  prepared  a  plan  for  the  consolidation  of  the 
two  properties. 

Hannibal,  Mo. — The  Hannibal  Street  Railway  was  purchased 
March  15  by  an  eastern  syndicate  represented  by  D.  Thompson  of 
Ithaca,  N.  V.    The  property  will  be  improved  and  extended. 


-St.  Louis,  Mo.— William  J.  Lemp,  Charles  F.  Orthwein  and  others, 
have  purchased  the  large  interests  of  Louisville  parties  in  the  South- 
ern Electric  Railway.  About  6,000  shares  of  preferred  and  2,000 
shares  of  common  stock  changed  hands  at  ?82.50  for  the  former  and 
S40  lor  the  latter.  Mr.  Orthwein  will  probably  be  elected  president 
in  place  of  Claude  Kilpatrick. 


St.  Louis,  Mo.— The  East  St.  Louis  Electric  Street  Railroad,  bet- 
ter known  as  the  Scullin  line,  and  which  recently  changed  hands,  has 
elected  the  following  new  board  of  directors;  Julius  S.  Walsh,  E.  P. 
liryan,  C.  K.  Walsh,  H.  D.  Sexton,  F.  C.  Daab,  James  Hanna  and  C. 
T.  Jones.  Julius  S.  Walsh  was  elected  president  of  the  reorganized 
company  In  place  of  John  .Scullin;  E.  P.  Bryan  succeeds  H.  D.  Sex- 
ton as  vice-president;  C.  K.  Walsh  was  elected  secretary,  and  F.  C. 
Daab  was  chosen  treasurer. 


Montana. 

Butte,  Mont.  The  Massachusetts  Loan  Sr  Trust  Company 
brought  suit  against  the  Butte  Consolidated  Street  Railway  Company 
to  foreclose  a  8500,000  mortgage  by  reason  of  default  of  interest  on 

January  1. 


New  Hampshire. 

Concord,  N.  H. — The  Rockingham  Electric  Railroad,  with  a  cap- 
ital stock  of  $150,000,  has  been  incorporated,  and  will  build  aline 
between  Exeter  and  Hampton. 


New  Jersey. 

Belmar,  N.  J. — The  Atlantic  Coast  Electric  Railway  Company 
has  been  granted  a  franchise  through  F  street.  The  line  must  be  in 
operation  by  July  i.  

Beverly,  N.  J. — The  Beverly  Construction  Company  has  been 
incorporated  to  build  a  trolley  line  in  Burlington  County.  Capital 
stock,  Sioo,ooo,  with  Si,ooo  paid  in. 


Bridgeton,  N.  J. — At  the  Master's  sale  of  the  property  and  fran- 
chises of  the  South  Jersey  Traction  Company,  F.  L.  Lewis,  trustee 
for  the  bondholders,  was  the  successful  bidder.  The  price  was 
Sqo.goo. 

Bridgeton,  N.  J. — The  South  Jersey  Traction  Company's  lines, 
which  recently  were  purchased  by  bondholders,  will  be  relaid  and 
extended  through  Port  Norris,  Fairton,  Cedarville,  Newport  and 
Durding  Creek. 

Newark,  N.J. — The  Compressed  Air  Power  Company  has  been 
incorporated  to  manufacture  air  motors.  Capital  stock,  §50,000; 
incorporators,  Hayward  A.  Harvey  of  Orange;  Hobart  Tuttle  of 
Paterson,  and  Lawrence  S.  Mott  of  Newark. 


Belleville,  N.  J. — The  Belleville  township  committee  has  given 
the  Consolidated  Traction  Company  the  right  to  operate  a  trolley  line 
on  Washington  avenue,  the  cars  to  run  from  the  Pennsylvania  rail- 
road station  in  Newark  to  the  Franklin  township  line. 


New  York. 


Corning,  N.  Y. — An  electric  railway  franchise  has  been  granted 
the  Corning  Construction  Company,  of  which  ¥.  C.  Frenyear  is 
president. 

New  York,  N.  Y. — The  146th  street  power  house  of  the  Lenox 
avenue  conduit  railway  is  to  be  enlarged  by  the  Metropolitan  Street 
Railway  Company. 


Catskill,  N.  Y. — The  railroad  commission  has  granted  the  Cats- 
kill  Electric  Railway  Company  a  certificate  to  construct  its  line  from 
Catskill  Landing  to  Jefferson  Heights. 


Canajoharie,  N.  Y. — W.  J  Arkell  is  one  of  the  leading  men 
interested  in  the  proposed  electric  railway  from  Sharon  Springs  to 
Canajoharie.  Right  of  way  has  been  obtained  and  work  is  soon  to 
begin. 

Buffalo,  N.  Y. — The  Buffalo  Railway  Company,  it  is  said,  will 
assume  control  of  the  Buffalo,  Bellevue  &:  Lancaster  Railway.  The 
line  is  to  be  relocated  and  double-tracked  to  reduce  the  distance  from 
X  to  6  miles. 

Buffalo,  N.  Y.  The  Buffalo  Traction  Company  has  obtained  the 
consent  of  abutting  owners  to  the  construction  of  15  miles  of  road. 
It  is  proposed  to  construct  30  miles  of  road  this  year.  Niagara  Falls 
power  will  be  used. 

Port  Jervis,  N.  Y.— M.  B.  Waller,  president  of  the  l''.lectric  Street 
Railway,  is  looking  for  a  suitable  location  for  the  car  house  of  the 
proposed  electric  line.  Work  must  begin  by  June  i,  '97,  or  else  the 
company  must  pay  the  forfeit  of  $2,000. 


Pknn  Yan,  N.  Y.— The  Penn  Yan,  Keuka  Park  &  Branchpor 
electric  railroad  has  deposited  a  bond  of  $2,000  to  insure  for  failure 
to  leave  the  streets  of  the  village  on  which  the  company  expects  t.i 
operate  its  line  in  as  good  condition  as  when  occupied. 


Buffalo,  N.  Y.  — Permission  has  been  given  the  Buffalo  Railway 
to  lay  and  operate  trolley  tracks  in  Clinton  street,  Ji-lfcrson  street, 
Parkside  avenue,  Tonawanda  street,  Amherst  street  and  the  Military 
road  for  a  period  of  40  years,  after  which  time  the  city  may  buy  the 
lines. 
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Hudson.  N.  V. — The  Hudson  Electric  Railway  was  sold  March  6 
by  auction.  A.  V.  S.  Cochrane  bought  the  road  for  $55,000  on  behalf 
of  William  H.  Traver  and  Smith  Thompson,  who  represented  two 
banks  of  Hudson.  A  company  of  local  capitalists  may  be  organized 
to  operate  the  line. 

Sea  Cliff,  N.  V. — A  trolley  line,  connecting  the  village  with  the 
depot,  will  be  built  by  the  North  Side  Construction  Company.  Among 
those  interested  are  James  Norton,  of  Glen  Cove,  John  Graham, 
William  Schoelles  and  George  Muller,  of  Sea  Cliff,  and  C.  E.  Silk- 
worth,  of  New  York. 

Olean,  N.  V. — Those  interested  in  the  Olean,  Bradford  &  Rock 
City  Railway  Company  will  organize  the  Rock  City  Park  Improve- 
ment Company  to  establish  a  pleasure  resort  on  the  Ime.  H.  L. 
Pierce,  of  Leominster,  Mass.,  who  is  the  prime  mover  in  the  enter- 
prise, says  the  road  will  be  in  operation  by  June  i. 


Palmyra,  N.  Y. — A  party  of  gentlemen  interested  in  the  proposed 
electric  road  from  Palmyra  to  Marion  recently  went  over  the  ground. 
Among  them  were  V.  R.  Nash  of  Providence,  R.  I.,  who  represents 
Syracuse  capitalists;  C.  E.  Pruyn  of  Syracuse;  A.  J.  Grant  and  Le 
Grand  Brown  of  Rochester  and  G.  R.  Stetson  of  Palmyra. 


Gloversville,  N.  Y. — The  new  Mountain  Lake  Electric  Railroad 
Company  has  elected  Charles  King,  president;  James  G.  Haggart, 
vice-president;  Myron  Hilts,  secretary;  A.  J.  Zimmer,  treasurer,  and 
Elman  Hilts,  superintendent;  directors,  Charles  King,  George  Ken- 
dric,  Richard  Ansell,  James  G.  Haggart,  S.  L.  Foster,  A.  J.  Zimmer, 
Elman  Hilts,  R.  J.  Williams,  William  A.  McDonald  and  Myron 
Hilts.  

New  York,  N.  Y. — The  New  York  S:  North  Shore  Railway  Com- 
pany, of  Long  Island,  has  been  incorporated  with  a  capital  of  $1,000.- 
000,  to  operate  a  street  surface  road  in  the  county  of  Queens.  The 
directors  are:  Rudolph  T.  McCabe,  W.  R.  Heath,  Garret  H. 
Perkins,  E.  L.  Bushe  and  W.  A.  Pease,  of  New  York  City;  E.  J. 
Matthews,  of  Philadelphia;  James  B.  Radel,  East  Orange.  N.  J.,  and 
C.  D.  Simpson,  of  Scranton,  Pa. 


Savona,  N.  Y. — J.  D.  Nares  of  Corning,  represents  New  York  cap- 
italists who  contemplate  constructing  an  electric  railroad  from 
from  Savona  to  Lake  Keuka  to  be  operated  by  a  company  known  as 
the  Lake  Keuka  &  Savona  Railroad  Company,  capital  stock,  $200,000. 
Mr.  Nares  and  C.  A.  Cockroft  of  the  Chenango  Engineering  Com- 
pany, Binghamton,  have  been  making  measurements  of  bridges,  cul- 
verts, for  the  line,  which  for  the  greater  distance,  will  follow  the  old 
Sodus  Bay  road.  

Greenbush,  N.  Y. — The  Greenbush  &;  Nassau  Electric  Railway 
Company  has  been  incorporated  to  operate  a  street  surface  road 
from  Greenbush  to  Brainard  station  in  the  town  of  Nassau,  Rensselaer 
county,  seventeen  miles  distant.  The  capital  is  $180,000  and  the 
directors  are:  William  D.  Barnes  of  Brainard  Station;  S.  C.  Curran 
of  East  Greenbush;  Fred  Carr,  B.  R.  Lansing  and  W.  H.  Nichols  of 
Greenbush;  C.J.  Field  of  Brooklyn;  T.  D.James,  Gardner  Morey, 
G.  W.  Whitbeck  and  J.  T.  Morey  of  Nassau;  C.  J.  Smith  of  Bath-on- 
the-Hudson;  J.  L.  R.  Davis,  L.  N.  S.  Miller  and  J.  V.  B.  Garrison  of 
East  Schodack,  and  T.  W.  Cantwell  of  Albany. 


New  York,  N.  Y. — Walter  A.  Pease,  a  director  of  the  newly 
incorporated  New  York  &  North  Shore  Railway  Company,  says  that 
the  company  proposes  building  a  trolley  line  from  Newton  to  points 
in  Jamaica,  and  also  other  lines  connecting  the  towns  of  Jamaica. 
North  Hempstead,  Middle  Village,  Flushing,  Whitestone,  Willets 
Point  and  Manhasset.  "  While  this  is  virtually  an  independent  com- 
pany, the  roads  to  be  built  will  really  be  a  part  of  the  Brooklyn, 
Queens  County  &  Suburban  Road,  as  the  same  men  are  interested  in 
both  companies.  Work  will  probably  be  commenced  on  the  new 
lines  this  summer,  and  we  hope  to  have  them  in  running  order  by 
next  winter." 

Buffalo,  N.  Y. — The  Buffalo,  Hamburg  &  Aurora  Railway  Com- 
pany has  been  incorporated  with  its  principal  office  in  Hamburg, 
Erie  County,  to  construct  a  street  surface  electric  road  18  miles  in 
length  from  the  Buffalo  city  line  along  the  Abbot  road  and  the  Had- 
lem  and  Big  Tree  roads,  and  in  the  towns  of  West  Seneca,  East  Ham- 
burg, Hamburg  and  Aurora,  to  the  villages  of  Hamburg  and  Orchard 


Park,  and  to  I^ast  Aurora.  Capital  stock,  $200,000;  directors,  Wil- 
liam W.  Wheatley,  of  Brooklyn;  John  A.  Donaldson,  Arthur  W. 
Hickman,  Lester  J.  Chase,  Ernest  Wende,  Willis  G.  Gregory,  U.  L. 
Upson,  Frank  W.  Everett,  George  R.  \'aughn,  Loren  F.  Boise  and 
William  J.  Wright,  of  Buffalo. 


North  Carolina. 

Asheville,  N.  C— The  Asheville  Electric  Street  Railway  Company 
has  been  incorporated  to  build  a  car  line. 


Charlotte,  N.  C. — An  extension  to  Dilworth  will  be  constructed 
by  the  Charlotte  Electric  Railway  Company. 


Ohio. 

Li.MA,  C— The  ordinance  granting  the  Lima  Railway  an  extension 
has  been  passed  by  the  council. 


Cincinnati,  O. — Work  on  the  extensions  of  5  car  lines  has  been 
begun  by  the  Cincinnati  Consolidated  Street  Railway. 


Colu.mbus,  C— Vice-president   Stewart,  of  the   Columbus  Street 
Railway,  petitions  fora  change  of  route  on  the  Livingston  avenue  line. 


Canton,  O. — The  survey  of  the  Canton-Akron  Electric  Railroad  is 
progressing.     W.  A.  Lynch  says  its  completion  this  summer  is  certain. 


Akron,  O. — Creditors  of  the  Akron  Street  Railway,  on  March  29, 
petitioned  for  the  appointment  of  a  receiver.  An  assessment  of 
stockholders  is  wanted. 


Tiffin,  O. — Samuel  B.  Sneath,  owner  of  the  uncompleted  Tiffin  & 
Fostoria  Electric  Railway,  has  decided  to  take  up  2  miles  of  track 
and  relay  on  the  Fostoria  line. 


Cleveland,  O. — Henry  W.  Avery,  of  Painesville,  will  superintend 
the  construction  of  the  electric  road  between  Painesville  and  Fair- 
port,  which  is  soon  to  be  begun. 


Cincinnati,  O. — Superintendent  H.  P.  Bradford,  of  the  Main  Street 
Railroad,  has  petitioned  for  a  25  years'  franchise,  offering  to  pay  the 
city  5  per  cent  of  the  gross  earnings. 


East  Liverpool,  O. — The  judicial  sale  of  the  East  Liverpool  & 
Wellsville  Street  Railway  will  take  place  May  6.  The  claim  of  the 
Cleveland  Trust  Company  is  $280,000. 


Cleveland,  O.— The  route  of  the  proposed  electric  railroad  from 
Cleveland  to  Orwell  will  pass  through  New  Lyme,  Dodgeville, 
Andover,  Espyville,  Conneaut  Lake  and  Meadville. 


Colu.mbus,  O. — The  Columbus  Central  Railway  has  absorbed  the 
Worthington  line  running  from  North  Columbus.  An  extension  of 
18  miles  from  Worthington  to  Delaware  is  considered. 


Newark,  C— James  F.  Lingafelter,  receiver  of  the  Newark  Con- 
solidated Electric  Railway  states  that  new  trucks  will  be  placed 
under  the  car  bodies,  the  cars  painted,  and  the  roadbed  graded. 


Upper  Sandusky,  O. — John  V.  Beery,  of  Fremont,  is  interested  in 
the  proposed  electric  railway  from  Upper  Sandusky  to  Port  Clinton, 
Catawba  Island  and  Lakeside,  by  way  of  Fremont  and  Tiffin. 


Cincinnati,  O. — The  Cincinnati  Street  Railway  Company  has 
been  granted  a  franchise  for  a  single  track  extension  to  Cheviot,  giv- 
ing a  bond  of  $10,000  to  guarantee  the  performance  of  the  contract 


Dayton,  O. — It  is  said  the  county  commissioners  have  denied  the 
franchise  asked  by  the  Dayton,  Johnsville  &  Eaton  Electric  Street 
Railroad  Company,  and  will  give  the  right  to  the  Dayton  &  Western 
Company. 

Cincinnati,  O. — W.  A.  Davidson,  attorney,  of  Cincinnati,  says  he 
represents  Pittsburg  capitalists  who  will  build  an  electric  railway 
from  Cleves  to  Anderson's  Ferry.  William  L.  Kayser  represents 
citizens  who  want  the  car  line  between  Home  City  and  Delhi. 
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Elyria,  O. — The  Elyria  &  Oberlin  Electric  Railway  Company 
was  incorporated  April  I  to  carry  freight,  passengers,  mail  and 
express  between  the  two  cities.  Capital  stock,  8100,000;  incorpora- 
tors, A.  E.  Akins,  F.  1'.  Pomeroy,  S.  C.  Smith,  A.  G.  Hutchinson  and 
M.  J.  Mandelbaum.  

Dayton,  O. — The  Dayton  &  Western  Traction  Company  has  pur- 
chased a  two-thirds  interest  in  the  Dayton  &  Western  Turnpike 
Company,  thus  obtaining  control  of  a  portion  of  the  right  of  way  for 
the  proposed  electric  railway.  This  move,  it  is  believed,  kills  the 
Dayton,  Johnsville  &  Eaton  Company. 


Troy,  O. — Promoters  of  the  Troy,  Tippecanoe  &  Dayton  Electric 
Railroad  met  citizens  in  Tadmor  recently  to  interest  them  in  the  pro- 
ject. Among  those  present  were  Judge  Theodore  Sullivan,  president 
of  the  company;  John  T.  Knoop,  J.  W.  Cruikshank,  Frank  T.  Wor- 
man,  Dr.  W.  S.  Thompson  and  George  S.  Long,  attorney  for  the  road. 


CoLUMBis,  O. — .Although  Mr.  Shipherd's  option  on  the  Clintonville 
&  Worthington  Street  Railway  hase.xpired  the  road  will  be  preserved 
for  the  Columbus  Central  by  T.  A.  Simons  and  Receiver  Worthing- 
ton, who  now  have  possession.  A  road  is  planned  up  Summit  street 
to  Clintonville,  as  well  as  a  theater  at  Minerva  Park,  with  a  toboggan 
slide  and  other  pleasure  resort  features. 


Oregon. 

Sale.m,  Ore. — Archie  Mason,  in  behalf  of  the  Salem  Consolidated 
Street  Railway  Company,  purchased  the  Salem  Motor  Railway.  An 
extension  reaching  to  Highland  is  being  discussed. 


Pennsylvania. 

Pittsburg,  Pa. — The  franchise  for  a  line  on  the  Hilltop  has  been 
granted  to  the  Pittsburg  &  Mt.  Washington  Traction  Company. 


Philadelphia,  Pa. — The  Union  Traction  Company  has  applied 
for  a  right  to  extend  its  trolley  line  down  Broad  street  from  Porter  to 
League  Island. 

COLU.UBIA,  Pa. — The  Columbia  &  Ironville  Electric  Railway  pro- 
ject seems  to  have  fallen  through  since  the  death  of  H.  H.  Heise. 
The  ties  are  being  removed  from  Eighth  street. 


PoTTSTOWN,  Pa.— Work  has  been  begun  by  the  Pottstown  &  West 
Chester  Electric  Railway  Company  on  a  new  bridge  which  will  form 
part  of  its  new  line  from  Pottstown  to  West  Chester. 


Altoona,  Pa. — Local  capitalists  have  projected  a  trolley  line  to 
run  to  Elmwood  Park,  5  miles  distant.  A  franchise  will  be  asked  by 
a  company  which  is  being  organized  with  $75,000  capital. 


Allegheny,  Pa. — The  North  Side  Traction  Company  has  been 
granted  certain  franchises  by  the  council,  in  consideration  of  a  promise 
to  pay  2  per  cent  of  the  gross  receipts  into  the  city  treasury. 


New  Castle,  Pa. — The  New  Castle  Traction  Company  has  pur- 
chased 70  acres  2  ><  miles  from  the  city,  for  Si6,ooo,  to  be  beautified 
as  a  pleasure  resort  on  the  line,  which  will  be  extended  to  the 
grounds. 

Wilkes-Bakre,  Pa.-  .'\s  soon  as  the  weather  permits  the  Wyom- 
ing Traction  Company  will  begin  double  tracking  its  Nanticoke  line. 
The  double  track  will  save  10  minutes  between  Wilkes-barre  and 
Nanticoke. 

West  Newton,  I'a. — .Surveys  have  been  made  and  pari  of  the 
right  way  obtained  for  the  West  Newton  Northern  Street  Railroad. 
Seventeen  miles  of  road  are  to  be  built.  W.  W.  Patterson,  of  Home- 
stead, is  president. 

PiTTSMUKG,  Pa.— The  Homestead  &  Highland  Street  Railway 
Company  has  begun  the  extension  of  its  line  up  the  Monongahela 
River  to  Harden.  Superintendent  J.  C.  McFarren  says  cars  will  be 
running  from  firaddock  to  Pittsburg  by  July  4. 


McDonald,  Pa.— P.  Hoey  and  other  business  men  of  McDonald, 
are  considering  the  formation  of  a  company  to  build  an  electric  rail- 
way from  Carnegie  to  Canonsburg  via  McDonald,  Walker's  Mills 
Hays  station,  Greegs,  Oakdale,  Noblestown,  Sturgeon  and  Laurel 
Hill. 


Tamaqua,  Pa. — A  franchise  has  been  granted  by  the  council  to 
the  Tamaqua  &  Lansford  Street  Railway  Company.  The  company 
must  use  a  "  T  "  rail  and  give  a  bond  of  S5,ooo.  When  finished  the 
road  will  connect  Tamaqua  and  Summit  Hill  with  all  towns  in  the 
Panther  Creek  Valley. 

South  Bethlehem,  Pa. — The  South  Bethlehem  &  Hellertown 
Street  Railway  Company  will  be  incorporated  to  build  to  Hellertown 
and  operate  in  connection  with  the  Bethlehem  Traction  Company. 
Pascoe  &  Crilly  will  do  the  construction.  The  incorporators  are  Hon. 
John  H.  Pascoe,  Hugh  E.  Crilly,  W.  O.  Pass,  Joseph  R.  Wieand  and 
P.  F.  Cannon.  

Pottstown,  Pa. — The  Ringing  Rocks  Electric  Railway  Company, 
of  Pottstown,  has  just  been  granted  right  of  way  by  the  town  council 
of  Boyertown.  The  local  company  intends  to  extend  its  line  from 
Ringing  Rocks  Park  to  New  Hanover,  and  thence  to  Boyertown,  and 
if  arrangements  can  be  completed  the  extension  will  probably  be 
made  this  spring. 

Bristol,  Pa. — Although  permanently  enjoined  from  occupying 
the  Bristol  turnpike,  the  Philadelphia  &  Bristol  Electric  Railway 
Company  will  complete  its  line,  leaving  a  gap  of  800  feet,  over  which 
passengers  will  have  to  walk.  As  the  trolley  fare  will  be  only  15 
cents,  against  55  cents  over  the  steam  railroad,  it  is  expected  travelers 
will  not  object  to  the  walk. 


Shamokin,  Pa.— The  Shamokin-Mt.  Carmel  Electric  Railway 
Company  will  extend  its  lines  down  the  mountain  from  Centralia  to 
Ashland  during  the  summer.  This  extension  will  be  two  miles  in 
length,  and  will  connect  with  the  line  of  the  Schuylkill  Traction 
Company  at  Ashland,  thus  completing  a  continuous  trolley  line  from 
Shamokin  to  Shenandoah,  Mahanoy  City  and  East  Mahanoy  Junction, 
a  distance  of  nearly  thirty  miles. 

Monongahela,  Pa. — The  Monongahela  Valley  Traction  Com- 
pany has  been  incorporated  to  build  18  miles  of  electric  railway  con- 
necting various  towns  in  Washington  County.  The  road  will  extend 
from  Monongahela  to  Phillipsburg  and  West  Brownsville.  Capital 
stock,  $200,000;  president,  John  D.  Rively,  Pittsburgh;  directors,  F. 
W.  Wentz,  Charleroi;  James  D.  Irons,  Wilkinsburg;  W.  W.  Staub, 
Avalon;  F.  F.  Wentz,  Pittsburgh. 


Tamaqua,  Pa. — President  Riley,  of  the  Lehigh  Coal  &  Navigation 
Company,  is  authority  for  the  statement  that  in  a  few  days  the  Tama- 
qua &  Lansford  Street  Railway  Company  will  begin  the  construction 
of  the  electric  railway  which  will  connect  Tamaqua  with  Mauch 
Chunk  by  way  of  the  Switchback  Railway  at  Summit  Hill.  The 
power  house  will  be  located  at  Lansford.  The  work  is  to  be  pushed 
forward  toward  completion  by  August  i. 


Philadelphia,  Pa. — Directors  of  the  East  Penn  Traction  Com- 
pany met  at  their  ofifice,  1345  Arch  street,  and  elected  additional 
officers  as  follows:  T.  Howard  Atkinson,  of  Buckingham,  vice- 
president,  and  John  C.  McNaughton,  treasurer.  A.  S.  Cadwallader, 
of  Yardley,  is  president.  The  capital  stock  was  increased  to 
Sl,ooo,ooo  and  an  issue  of  $1,000,000  bonds  approved.  It  is  now  said 
construction  will  begin  at  an  early  date. 


Newtown,  Pa. — Permission  has  been  granted  the  East  Penn  Trac- 
tion Company  to  build  and  operate  its  line  along  Washington  avenue^ 
and  ordinances  have  been  introduced  in  Morrisville  and  Yardley,  the 
two  other  boroughs  between  Trenton  and  Newtown.  An  effort  will 
also  be  made  to  get  right  of  way  between  Newtown  and  Doylestown. 
The  distance  by  the  proposed  trolley  would  be  24  miles,  a  saving  of 
50  miles  of  travel  between  Trenton  and  Doylestown. 

Mkadville,  PA.-The  project  to  build  an  electric  road  51  miles 
in  length  between  Erie  and  Meadville  appears  to  be  making  progress. 
The  road  will  pass  through  Cambridgeboro,  Edinboro,  Saegerstown, 
Venango  and  California,  in  addition  to  a  number  of  smaller  towns 
and  hamlets.  Cambridgeboro,  Edinboro  and  California  are  expected 
to  contribute  the  largest  number  of  passengers  to  the  road.  In  the 
latter  places  ant  State  normal  schools,  while  Cambridgeboro  is  a 
summer  resort  of  considerable  note.  A  hotel,  which  will  cost  $500,- 
ooo,  is  now  in  course  of  construction  in  that  place.  One  of  the  power 
houses  will  be  located  at  Meadville  and  the  other  at  a  point  between 
that  city  and  Erie,  which  has  not  yet  been  definitely  decided  upon, 
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ELECTRICITY  ON  THE  ILLINOIS  CENTRAL. 


When  provisions  were  being  made  by  the  Illinois  Central 
for  the  heavy  traffic  incident  to  the  World's  Fair,  J.  F.  Wal- 
lace, chief  engineer,  prepared  careful  and  itemized  estimates 
for  the  substitution  of  electric  for  steam  traction.  While  the 
estimates  indicated  a  considerable  saving  in  operating 
expenses  for  electricity, yet  the  directors  felt  the  experiments 
at  that  time  gave  no  satisfatory  evidence  of  the  reliability  of 
such  motive  power  for  that  kind  of  service  and  the  matter 
was  dropped. 

Since  then  electric  traction  has  been  given  a  thorough 
trial  on  the  elevated  roads,  the  Nantasket  Beach  road  and  a 
number  of  interurbans  and  its  success  demonstrated.  Its 
application  does  not  present  so  many  problems  now,  and 
last  fall  a  committee  was  appointed  to  again  study  the  ques- 
tion for  the  Illinois  Central  and  report  to  the  directors. 
The  recommendation  was  that  the  tracks  used  for  suburban 
service  from  Randolph  street  to  Jackson  Park  should  be 
equipped  for  electric  traction.  On  March  25  the  directors 
gave  their  approval  to  the  suggestions  embodied  in  the 
report  and  authorized  the  president  to  take  steps  to  carry  out 
the  plan.  As  yet  the  details  are  being  worked  out  and  no 
bids  have  been  let  or  construction  work  commenced. 


The  requirements  of  this  service  are  more  exacting  than 
any  now  using  electricit)-.  A  schedule  of  20  iniles  an  hour 
is  maintained  with  stops  at  every  half  mile.  The  system 
must  be  very  flexible  to  accommodate  the  lighter  traffic 
between  9  a.  m.  and  4  p.  m.,  and  the  enormous  number  of 
passengers  at  8  a.  m.  and  6  p.  m.  The  Illinois  Central  now 
has  loi  scheduled  surburban  trains  daily,  having  from  three 
to  seven  cars  each. 

The  service  desired  is  one  with  a  headway  of  5  to  10 
minutes  which  can  be  reduced  to  3  minutes  during  the  busy 
hours.  To  give  this  with  locomotives  would  require  a  greatly 
increased  number  of  them  and'lighter  trains.  The  economy 
would  be  reduced  and  a  large  outlay  for  more  engines  would 
be  demanded.  The  coal  consumed  would  be  nearly  as  great 
for  a  train  of  three  cars  as  it  would  be  for  seven. 

Here  is  apparent  the  advantage  of  electric  traction,  for 
the  motor  car  can  carry  passengers  by  itself  or  draw  one 
to  three  trailers  with  nearly  the  same  efHciency  for  the 
motors,  and  the  power  demanded  is  almost  directly  in  pro- 
portion to  the  work  done.  However,  from  the  standpoint 
of  railroad  men  there  are  many  questionable  features  about 
electric  traction.  Objection  is  made  to  overhead  wires  on 
account  of  the  six  parallel  tracks  ;  the  third  rail  has  some 
objections  on  account  of  the  numerous  switches  making  fre- 
quent breaks  necessary,  and  any  form  of  conduit  is  too  expen- 
sive. Of  these  the  third  rail,  probably  between  the  tracks, 
is   preferable   because  of  its  large  conducting   capacity,  and 


contact  surface.  Perhaps  the  most  troublesome  question  is 
to  take  care  of  the  great  demand  for  power  at  6  p.  m. 
There  would  be  a  peak  in  the  load  curve  at  this  time  nearly 
five  times  as  high  as  the  average.  If  engines  and  dynamos 
would  be  installed  sufficient  to  care  for  this,  most  of  the 
machinery  would  be  idle  a  greater  part  of  the  day  or  run 
with  an  inefficient  load.  Storage  batteries  are  being  consid- 
ered and  would  be  acceptable  if  not  for  the  considerable 
cost  of  renewals.  The  schedule  would  have  to  be  carefully 
planned  and  scrupulously  adhered  to  because  if  many  trains 
were  started  at  once  the  demand  for  power  would  be  exces- 
sive. 

The  power  house  will  be  centrally  located  with  reference 
to  the  line,  which  is  7^^  miles  long  and  on  land  owned  by 
the  company  along  the  lake  shore.  The  rails,  already  laid, 
will  be  bonded.  The  accompanying  map  shows  the  portion 
of  the  road  to  be  equipped  electrically.  Only  two  of  the  six 
tracks,  those  on  the  west  side,  will  be  so  equipped.  New 
cars,  of  a  capacity  to  carry  100  passengers  each,  and  hand- 
somely finished,  will  be  purchased. 

In  Mr.  Wallace's  first  estimates  he  takes  certain  conditions 
of  traffic  and  bases  his  estimates  upon  that  premise.  As  an 
example,  it  is  desired  to  carry  12,000  passengers  per  hour 
between  6  a.  m.  and  3  p.  m,.  with  a  maximum  of  24,000 
between  3  and  5  p.  m.  trains,  4  cars  each  ;  speed,  20  miles  per 
hour  and  a  headway  of  2  minutes.  The  cost  of  a  7,200-h.  p. 
station,  includings  building  and  machinery,  would  be  $655,- 
200;  lines  and  feeders,  $78,000;  245  cars  with  62  motors, 
$831,000;  making  a  total  of  $1,564,200.  The  operating 
expenses  per  day  would  be:  power  house,  $348.90 ;  line, 
$27.30;  cars,  $729.40  ;  total,  $1,105.60,  including  interest  and 
charges  for  maintenance.  This  supposes  the  equipment  to  be 
first-class  in  every  particular,  to  use  the  present  track  and 
roadbed  and  all  other  railroad  facilities  now  in  operation. 
These  figures  make  the  expense  per  car-mile :  for  plant, 
$.0092  ;  line,  $.0007  ;  motors,  $.0088  ;  and  cars,  $.0106  ;  total, 
$.0293.  A  considerable  saving  is  thus  effected  over  steam 
traction.  Coal  for  the  power  plant  costs  about  $i  a  ton 
instead  of  more  than  double  that  amount  for  the  locomotives. 
The  engineer's  salary  is  saved  on  each  train.  However, 
these  savings  in  operating  expenses  are  offset  by  the  initial 
cost  of  installing  electricity.  It  is  stated  that  the  actual  sum 
saved  from  this  change  will  not  be  considerable,  but  a  much 
better  service  will  be  given.  This,  of  course,  will  react  to 
increase  the  patronage  and  materially  assist  the  railroad  in 
its  increaingly  sharp  competition  with  the  trolley  lines.  If 
this  experiment  should  prove  to  be  profitable  the  applicr.- 
tion  of  electricity  will  be  made  on  the  other  suburban  lines. 
In  any  event  the  solution  of  problems  presented  in  this  ser- 
vice will  be  watched  with  interest  by  railroad  and  street  rail 
way  men. 

G.  E.  MAKES  BIDWELL  HAPPY. 

The  General  Electric  has  made  a  settlement  out  of  court 
with  Chas.  F.  Bidwell,  of  Toledo,  O.  This  suit  was  begun 
in  December,  1892,  and  was  brought  against  the  Toledo 
Consolidated,  but  really  against  the  General  Electric,  and 
defended  by  the  latter.  He  made  models  in  the  early  So's, 
and  claims  to  be  one  parent  of  the  much  fathered  trolley. 
The  electrical  fraternity  will  regard  the  settlement  whatever 
it  is,  as  an  act  on  the  part  of  the  General  Electric  of  com- 
bined charity  to  the  old  gentleman  and  a  desire  to  be  rid  of 
annoying  litigation  which  is  cheaper  to  settle  than  fight. 
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INDIANA  LEGISLATURE  PASSES  3-CENT 
FARE  BILL. 


Applies  Only  to  One  City  However— Injunction  Asked  by 
Indianapolis  Road. 

The  fijjht  which  has  been  waged  bv  certain  parties  ajjainst 
the  Citizens'  road  of  Indianapohs,  has  been  carried  into  the 
state  legislature,  where  a  most  unusual  and  remarkable  bill 
has  become  a  law.  It  provides  for  a  3-cent  fare  in  "any 
city  having  a  population  of  100,000  or  more,  according  to 
the  census  of  1890,"  and  this,  of  course,  limits  the  law  now 
antl  for  many  years  to  come  to  one  city — Indianapolis.  The 
bill  gives  every  evidence  of  malice  and  persecution  as  will 
be  clearly  evident  from  a  perusal  of  its  strange  provisions. 
It  puts  a  premium  on  dishonesty.  Under  the  law,  any  con- 
(Uictor  who  refuses  to  accept  a  3-cent  fare,  or  give  a  transfer 
on  a  3-cent  fare,  brings  a  fine  on  himself,  also  on  the  com- 
pany, and  forfeits  the  franchise  of  the  company.  Any  cor- 
rupt employe  could,  under  the  provisions  of  this  law,  abso- 
lutely wreck  the  company,  leaving  it  without  a  franchise. 
The  employes  could  be  hired  to  do  this  by  people  who 
wanted  to  annoy  the  company.  $100  of  the  fine  goes  to  the 
person  who  was  refused  the  fare  or  transfer.  Employes 
could  stand  in  with  such  parties,  and  get  a  portion  of  the 
penalty. 

The  bill  is  so  evidently  a  persecution,  anil  legislation 
against  one  individual  interest  that  it  does  not  seem  possible 
the  courts  can  sustain  it. 

An  injunction  has  been  asked  restraining  the  city  from 
enforcing  the  law  until  the  case  can  reach  a  decision  in  the 
courts. 

Following  is  the  text  of  the  bill  : 

"  Be  it  enacted  by  the  General  Assembly  of  the  State  of  Indiana, 
that  Section  9  of  an  act  entitled,  'An  act  to  provide  for  the  incorpora- 
tion of  street  railway  companies,'  approved  June  4,  1861,  the  same 
being  Section  4,151  of  the  Revised  Statutes  of  1881,  being  the  same, 
is  hereby  amended  so  as  to  read  as  follows:  '.Section  g.  The  directors 
of  such  company  shall  have  power  to  make  by-laws  for  the  manage- 
ment and  disposition  of  stock,  property  and  business  affairs  of  such 
company,  not  inconsistent  with  the  laws  of  this  state,  and  prescribing 
the  duties  of  officers,  artificers  and  servants  that  may  be  employed, 
and  for  the  appointment  of  all  officers  for  the  carrying  on  of  all  busi- 
ness within  the  objects  and  purposes  of  such  company,  and  for 
regulating  the  running  time,  fare,  etc.,  of  said  road  or  roads.  Pro- 
vided, however,  that  in  cities  in  this  state  having  a  pcipulation  of 
100,000  or  more,  according  to  the  census  of  1890,  the  cash  fare  shall 
not  exceed  3  cents  for  any  one  trip  or  passage  upon  the  street  railroad 
or  roads  of  the  same,  and  every  passenger  upon  such  road  or  roads 
shall,  upon  his  or  her  request  or  demand,  without  any  further  cash 
fare  or  charge,  be  transferred  from  the  line  upon  which  he  may  take 
passage  to  and  upon  any  other  line  or  lines  in  such  city  owned,  con- 
trolled or  operated  by  such  company  to  which  he  paid  his  cash  fare, 
and  such  company,  its  officers,  servants,  agents  or  employes  shall, 
upon  the  request  or  demand  of  any  passenger  give  transfer  ticket  or 
pass  to  such  passenger,  entitling  him  to  passage  upon  the  line  or  lines 
to  which  he  desires  to  be  transferred,  so  that  he  may  have  one  con- 
tinuous trip  or  passage  over  and  upon  any  two  of  its  Imes,  without 
additional  cash  fare  or  charge  to  the  point  nearest  his  destination. 

"  Be  it  further  provided,  however,  that  such  directors  may  provide 
reasonable  regulations  for  the  transfer  of  such  passengers  as  to  the 
place  where  such  transfers  shall  be  made,  and  when  such  transfer 
tickets  shall  expire,  but  every  passenger  desiring  to  be  so  transferred 
shall  be  given  a  reasonable  opportunity  to  do  so  and  to  be  carried 
upon  the  line  to  which  he  desires  to  be  transferred.  And  should  any 
street  railroad  company  in  any  city  charge,  receive  or  collect  more 
than  3  cents  cash  fare,  or  refuse  or  neglect  to  transfer  passengers  as 
herein  provided,  then  said  company  shall  forfeit  and  pay  to  the  per- 
son from  whom  it  receives,  charges  or  collects  the  said  cash  fare  in 
excess  of  3  cents,  or  whom  such  company  refuses  to  transfer  as  herein 
provided,  the  sum  of  $100,  to  be  recovered  in  a  civil  action   m   any 


court  of  competent  jurisdiction,  and  the  city  in  which  such  railroad 
company  is  doing  business,  running  and  operating  its  line  or  lines  of 
rjad  or  roads  may,  upon  the  failure  of  such  street  railroad  company 
to  comply  with  any  of  the  provisions  of  this  act,  declare  the  rights, 
terms,  contracts  and  franchises  of  such  company  to  the  use  and  occu- 
pancy of  the  streets,  alleys  and  highways  of  such  city  for  street  rail- 
road purposes  forfeited  and  at  an  end,  and  may  proceed  to  oust  such 
company  from  the  use  and  occupancy  of  such  streets,  alleys  and 
highways  and  may  contract  and  let  to  any  other  street  railroad  com- 
pany the  use  and  occupancy  of  such  streets,  alleys  and  highways  for 
street  railroad  purposes,  the  same  to  be  granted  and  let  in  accordance 
with  the  provisions  of  this  act  and  the  laws  governing  cities  having  a 
population  of  100,000  or  more,  according  to  the  census  of  i8go. 

"That  it  shall  be  unlawful  for  any  company  organized  under  the 
provisions  of  this  act,  and  owning,  controlling,  running  or  operating 
any  street  railroad,  or  system  of  street  railroads,  in  any  city  having  a 
population  of  100,000  or  more,  according  to  the  census  of  i8go,  or  any 
officer,  agent,  servant  or  employe  of  such  company,  to  demand, 
charge,  receive  or  collect  from  any  passenger  upon  its  road,  or  system 
of  roads,  a  cash  fare  of  more  than  3  cents  for  any  one  trip  or  passage 
upon  the  same,  and  for  any  violation  of  the  provisions  of  this  section, 
such  company,  officer,  agent  or  employe  shall,  upon  conviction 
thereof,  be  fined  in  any  sum  not  less  than  S5oand  not  more  than  S500. 

"That  it  shall  be  unlawful  for  any  company  organized  under  the 
provisions  of  this  act,  and  owning,  controlling,  running  or  operating  any 
street  railroad  system  or  street  railroads  in  any  city  having  a  popula- 
tion of  100,000  or  more,  according  to  the  census  of  iSgo, or  any  officer, 
agent,  servant  or  employe  of  such  company,  to  refuse  or  neglect  to 
transfer  any  passenger  upon  the  same  from  any  of  its  line  or  lines 
upon  which  he  may  have  become  a  passenger  to  any  other  of  the 
lines  of  such  company  owned,  controlled,  run  or  operated  by  it  in 
such  city,  and  to  which  he  may  have  requested  or  demanded  to  be 
transferred;  or  neglect  or  refuse  to  give  to  any  passenger  upon 
demand  or  request  a  transfer  ticket  or  pass,  entitling  such  passenger 
to  be  transferred  or  carried  upon  any  other  of  its  lines  in  such  city  to 
the  point  of  his  destination  thereon,  or  who  shall  neglect  or  refuse  to 
receive  and  carry  any  passenger  after  he  shall  have  received  a 
transfer  ticket  or  pass  entitling  him  to  be  transferred  and  carried  by 
and  upon  some  line  or  lines  other  than  that  upon  which  he  originally 
took  passage,  shall,  upon  conviction  thereof,  be  fined  in  any  sum  not 
less  than  S50  and  not  more  than  S500. 

"  Whereas,  an  emergency  exists  for  the  immediate  taking  effect  of 
this  act,  the  same  shall  be  in  force  from  and  after  its  passsage." 


The  application  for  restraining  order  set  for  April  1 2 
hearing  did  not  come  up,  and  will  be  lieard  .\pril  i|  before 
Judge  Showalter,  of  Chicago. 

TWIN  CITIES  GOOD  YEAR. 

The  Twin  City  Rapid  Transit  Company,  Minneapolis- 
St.  Paul,  is  out  with  its  annual  report  for  the  fiscal  year  and 
shows  gross  receipts  of  $2,059,217,  an  increase  of  3  54  per  cent. 
The  debt  was  reduced  a  quarter  of  a  million  and  $300,000 
spent  in  improvements,  chiefly  relaying  track  and  cast-weld- 
ing. The  passengers  carried  numbered  41,232,149;  car 
mileage  was  11,015,938.  Wages  were  maintained  and  an 
increase  in  the  net  earnings  is  shown.  A  lease  for  water 
power,  for  40  years  was  closed.  All  repairs  and  iniprove- 
nients  arc  being  made  of  as  permanent  a  nature  as  possible 
with  a  view  to  future  economies  in  maintenance.  New 
tracks  are  all  laid  in  concrete,  no  wood  being  used  in  the 
construction. 

Three  axles  on  the  new  motor  cars  on  the  Brooklyn  Bridge 
have  broken  during  the  past  month.  The  stresses  in  these 
axles  are  especially  severe,  due  to  torsion  when  starting  and 
stopping.  .Steel  axles  of  larger  dimensions  will  be  substi- 
tuted for  those  now  in  use.  Fortunately  the  accidents  have 
not  been  attended  by  any  loss  of  life  or  serious  property 
damage. 
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STOPPING   ANOTHER    LEAK   IN   ELECTRIC 
RAILWAY  OPERATION. 


\i\  .1.   n.  cnA\Arii. 


It  is  hardly  necessary  to  tell  any  experienced  electric  rail- 
way man  that  under  the  present  methods  of  operating  there 
is  a  considerable  waste  in  power  and  repairs,  due  to  the 
carelessness  of  motormen.  This  fact  has  been  fully  recog- 
nized ever  since  the  first  electric  roads  were  started.  There 
are  two  things  directly  responsible  for  this  waste,  human 
nature  and  a  certain  characteristic  of  the  electric  motor 
Even  when  skillfully  handled  the  electric  motor  is  not  an 
efficient  machine  when  starting  ;  but  when  in  careless  hands 
the  waste  in  starting  is  something  enormous,  and  but  a 
relatively  small  per  cent  of  the  power  used  gives  any  useful 
results  in  the  way  of  accelerating  a  car,  the  balance  serving 
only  to  heat  motors  and  resistances  and  wear  out  the  equip- 
ment. On  the  other  hand,  it  is  not  human  nature  to  be  care- 
ful and  economical  of  anything  that  costs  the  user  nothing 
and  of  which  no  record  is  kept.  The  motorman  has  a  full 
and  free  supply  of  power.  He  has  been  thoroughly  taught 
how  he  should  handle  his  controller,  but  it  is  less  trouble  to 
be  careless  than  to  be  careful,  and  it  is  natural  to  want  to 
crowd  the  power  on  with  scarcely  a  pause  at  each  notch,  or 
leave  the  power  on  until  the  brakes  are  partly  set.  There 
are  evidently  only  two  directions  in  which  to  hope  for  relief 
from  this  evil.  There  must  either  be  changes  in  the  motors 
and  controllers  or  in  the  men  that  handle  them.  Series- 
parallel  control  has  greatly  lessened  the  necessary  waste  in 
starting  cars,  and  the  education  and  more  careful  selection  of 
motormen  has  in  a  measure  reduced  the  waste  due  to  care- 
lessness in  starting  and  other  bad  habits,  but  that  there  is 
still  room  for  much  improvement  no  one  familiar  with  the 
way  cars  are  handled  on  all  large  roads  will  den\-.  The 
well  known  tests  made  by  Hermann  Hering  at  Baltimore, 
published  in  1S95,  showed  that  even  and  above  the  average 
motorman  used  20  per  cent  more  power  than  was  necessary 
to  get  his  car  over  the  road  on  time,  which  result  has  doubt- 
less been  confirmed  by  many  railway  electricians  in  private 
tests. 

It  has  long  seemed  evident  to  the  writer,  in  common  with 
many  other  electric  railway  men  with  whom  he  has  talked, 
that  the  only  way  to  strike  at  the  root  of  the  evil  and  get 
permanent  results  in  the  way  of  proper  handling  of  the 
equipment  at  all  times,  would  be  to  keep  a  continuous  record 
of  the  performance  of  each  man.  This  is  simply  in  a  line 
with  the  recently  adopted  practice  of  our  best  steam  roads, 
of  keeping  a  ton-mile  fuel  record  for  every  engine  crew  on 
the  road  and  comparing  the  records  of  all  those  in  similar  ser- 
vice. The  Chicago  Great  Western  Railway  has  by  this  plan 
reduced  its  fuel  bill  26  per  cent  from  what  it  was  under  the 
old  plan,  where  no  check  was  kept  on  the  performance  of  an 
engine  crew. 

It  is  manifest,  however,  that  before  any  comparative  record 
of  all  motormen  can  be  kept  there  must  be  an  instrument  to 
keep  it  with.  The  ideal  thing  for  the  purpose  would  in 
theory  evidently  be  a  recording  watt-meter  of  the  portable 
type,  but  financial  reasons  prohibit  the  adoption  of  such  an 
instrument  for  every  motorman,  to  say  nothing  of  its  doubt- 
ful ability  to  stand  hard  knocks. 

The  requirements  of  an  instrument  for  such  a  purpose 
are  many  and  severe.  It  should  first  of  all  be  reliable,  so  as 
to  do  justice  to  all  the  motormen  concerned,      It  must  be  low 


in  first  cost,  simple  to  operate,  easy  to  repair,  and  not  liable 
to  get  out  of  order  or  break.  It  must  be  detachable  from 
the  car  after  the  plan  of  a  stationary  fare  register,  so  that 
each  motorman  can  turn  his  instrument  in  to  the  clerk  or 
receiver  at  the  end  of  his  run,  thereby  saving  the  labor  and 
time  that  would  be  necessary  to  read  the  instrument  on  the 
car  between  shifts  where  a  car  is  run  by  two  crews  each 
day.  It  should  be  able  to  stand  hard  usage  without  interfer- 
ing with  its  accuracy,  and  for  that  reason  should  preferably 
be  free  from  delicate  adjustments,  magnets  and  the  like. 


RECORDER  AND  RECORDER  CASE. 

The  writer  having  been  engaged  in  the  development  of 
an  instrument  to  fill  these  requirements,  and  having  thor- 
oughly tested  it  in  actual  practice,  it  will  no  doubt  be  of 
interest  to  electric  railway  men  to  learn  of  the  commercial 
results  attained.  The  instrument  in  its  present  form  con- 
sists of  two  parts.  The  recorder  proper,  Fig.  i,  is  given  to 
every  motorman  before  he  starts  out  on  his  run,  is  put  in 
position  on  the  car  by  him,  and  at  the  end  of  the  run  turned 
in  by  him  at  the  office.  This  recorder  fits  into  a  recorder 
case.  Fig.  2,  which  is  a  fixture  on  the  car  and  contains  the 
car  circuit  terminals.  The  act  of  pushing  the  recorder 
into  its  case  closes  the  car  circuit  through  the  recorder,  and 
unless  the  recorder  is  in  its  place  the  car  circuit  is  open  and 
the  motorman  can  not  run  his  car.  The  recording  device 
consists  of  two  very  simple  elements — a  horizontal  German 
silver  wire  held  between  the  terminals  A  B  and  of  such 
cross  section  as  to  be  heated  by  the  current  operating  the 
car  which  flows  through  it  and  a  thin  strip  of  alloy  of  low 
melting  point.  This  strip  of  alloy  is  supported  in  vertical 
guides  above  the  wire  and  held  against  the  wire  by  a  weight 
clamped  to  its  lower  end,  as  shown  in  the  illustration.  When 
the  temperature  of  the  wire  has  reached  a  certain  point  due 
to  the  passage  of  current  through  it,  the  wire  begins  to  melt 
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its  wav  through  tlic  alhiy  strip  ami  tlic  strip  and  \vfi;_jht 
descend.  The  amount  of  strip  meltcil  through  in  a  dav  is 
used  as  a  record  of  the  motorman's  efficiency.  In  practice 
the  hot  wire  is  made  of  such  a  size  that  a  good  man  under 
ordinary  conditions  will  melt  through  but  little  of  a  strip — 
the  strips  being  17  inches  long — while  some  of  the  more 
careless  men  will  go  through  the  full  length.  The  proper 
size  of  wire  is  determined  by  actual  experiment  with  a  care- 
ful niotorman  in  regular  service,  and  of  course  will  need  to 
be  varied  with  the  weight  of  the  car  and  local  conditions. 
While  this  instrument  is  not  a  recording  ammeter  (because 
it  does  not  record  current  below  a  certain  amount)  that 
fact  in  no  way  detracts  from  its  value  for  the  special  use  in 
which  it  is  emploved.  The  superintendent  wants  chieHv  to 
know  which  motormen  are  in  the  habit  of  running  with  the 
least  starting  current,  for  it  is  the  excessive  starting  current 
that  wrecks  the  equipment,  wastes  power,  makes  necessary 
the  running  of  a  large  amount  of  generating  machinery  in 
proportion    to    the    average    load,   and    a    needlessly   heavy 
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I  investment  in  feeders.  A  feature  of  this  excessive  current 
recorder  that  makes  it  specially  valuable  for  its  particular 
purpose  is  that  it  records  according  to  the  square  of  the 
current  flowing  through   it,  provided,  of   course,  the  current 

'         is  of  sufficient  volume  to  cause  it  to  record  at  all.     The  carc- 

I  less  motorman  thus  has  his  record  magnified  in  a  way  that 
may  not  be  very  satisfactory  to  him,  but  leaves  no  doubt  in 
the  superintendent's  mind  as  to  where  improvement  or 
"reprovement"  is  needed. 

I  With  hot  wires  all  of  the  same  diameter  and  material,  with 

terminals  of  the  same  size  and  distance  apart  and  with  an 
alloy  of  uniform  mixture  and  thickness  it  is  evident  that 
there  is  little  chance  for  difference  in  the  performance  of  one 
recorder  as  compared  with  another,  and  we  have  here  a  fair 
means  of  comparing  men  in  the  same  class  of  service  and  a 
omparison  is  after  all  the  main  thing  of  practical  value. 

.\s  to  practical  operation  this  recorder  is  ideally  sim])Ie. 
When  the  motorman  is  called  for  his  run  he  is  given  a 
lr>cked  recorder  containing  a  fresh  strip  of  alloy.  As  is  seen 
by  the  illustrations,  it  is  a  strong  wood  box  35  inches  long 
by  2^  by  2<^  inches.   It  contains  simply   a  weight,  an  alloy 


strip,  a  hot  wire  and  two  terminals,  which  terminals  are  pro- 
vided with  switch  lugs  on  the  back  which  fit  into  switch 
jaws  in  the  iron  recorder  case  on  the  car,  to  complete  the  cir- 
cuit when  the  recorder  is  pushed  into  position.  It  contains 
also  an  automatic  short  circuiting  device  as  a  precaution  to 
prevent  injury  to  the  instrument  or  stoppage  of  the  car 
should  the  hot  wire  melt  under  an  abnormal  current.  This 
however  seldom  occurs.  Mr.  niotorman  having  received  his 
recorder  may  drop  it  on  the  floor  while  on  the  way  to  his 
car  without  likelihood  of  serious  injury  to  anything  it  con- 
tains. It  is  but  the  work  of  a  few  seconds  for  him  to  shove 
the  recorder  into  the  case,  close  the  case  door  and  be  off. 
At  the  end  of  his  run  he  turns  it  in  at  the  office  and  the  clerk 
unlocks  and  reads  it  at  his  leisure.  If  more  than  a  small 
fraction  of  the  strip  is  melted  through  a  new  one  is  put  in 
and  the  old  one  thrown  into  the  scrap  pile  to  be  sent  back 
for  remelting  and  rerolling.  The  cost  of  these  strips  is  thus 
made  nominal.  The  refilled  recorder  is  then  put  in  the  pile 
ready  to  go  out.  A  record  of  "miles  run"  and  "inches 
melted  "  is  kept  for  each  man,  and  the  clerical  work  is  so 
slight  that  it  can  in  most  cases  be  done  in  spare  moments  by 
men  already  employed.  While  a  man  may  have  bad  luck 
as  to  tlelays  and  heavy  loads  one  dav,  such  things  will  not 
happen  to  the  same  man  all  the  time,  and  as  a  matter  of  fact 
it  is  found  that  there  is  a  striking  persistency  in  the  way  in 
which  some  men  pile  up  a  record  until  they  are  given  a  hint 
to  reform. 

In  order  to  tlioroughl}'  test  the  practical  working  of  this 
recorder  and  to  determine  what  could  actually  be  accom- 
plished in  the  way  of  commercial  economy  by  its  use, 
arrangements  were  made  with  Superintendent  W.  F. 
Brennan  of  the  Chicago  (General  Railway  to  equip  all  the 
cars  of  that  road  It  was  realized  by  the  writer  at  the  out- 
set that  the  saving  possible  by  the  use  of  tliis  device  on  this 
road  was  far  less  tlian  on  many  others  because  it  operates  a 
comparatively  small  number  of  cars  and  the  men  are  thus 
brought  more  directly  under  tlie  eye  of  the  superintendent 
than  on  large  systems.  Furthermore,  Mr.  Brennan  has 
always  been  specially  careful  in  teaching  his  motormen 
economy  and  care,  and  the  men  now  running  on  the  road 
are  the  "  survival  of  the  fittest"  from  several  years  of  opera- 
tion and  a  reduction  in  Car  service,  and  every  one  familiar 
with  the  road  knows  that  its  motermen  are  an  unusually 
painstaking  lot  of  employes.  In  fact,  as  Review  readers 
will  remember,  Mr.  Brennan  once,  during  a  shortage  in 
power,  gave  his  motormen  a  course  in  running  cars  with  a 
Xo.  25  copper  wire  for  a  fuse,  from  which  they  nearly  all 
successfully  graduated  without  being  suspended  during  the 
course.  It  was  almost  a  question  in  the  writer's  mind 
whether  recorders  were  needed  on  a  road  so  managed,  but  as 
Mr.  Brennan  seemed  to  think  there  was  still  room  for 
improvement  by  the  use  of  recorders  a  thorough  test  was 
prepared  for  by  taking  a  series  of  readings  at  the  power- 
house switchboard.  A  summary  of  this  first  series  of  tests 
is  shown  in  one  of  the  accompanying  tables.  These  tests 
were  all  made  between  the  hours  of  8  a.  m.  and  6:15  p.  m. 
and  were  made  under  conditions  of  track  favorable  to  a  low 
power  consumption.  Frequent  light  snow  storms  during 
the  nights  made  necessary  running  the  sweeper  early  in  the 
morning  on  several  of  the  days  and  the  track  was  thus  kept 
clear  of  dirt  clean  and  wet.  The  averages  shown  arc  from 
10  second  readings  of  station  ammeter  and  voltmeter,  each 
test  lasting  about  one  hour.  Nine  tests  were  taken  during 
hours   of    heavy,   and    eight  during    hours  of  medium  traffic, 
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This  company  operates  two  types  of  cars,  one  on  double 
trucks  with  two  G.  E.  1200  motors  and  weighing  23,200 
pounds  complete ;  the  other  with  same  motor  equipment 
hut  shorter  and  on  single  trucks  weighing  18,600  pounds 
complete.  A  Sperrv  motor  car  is  also  operated  at  times,  its 
weight  being  16,000  pounds.  Six  cars  are  operated  on  the 
company's  main  line  on  Twenty-second  street,  doing  a  cross- 
town  business  and  scheduled  for  S14'  miles  round  trip  in  one 
hour  including  numerous  stops  for  railroad  crossings.  One 
transfer  car  is  also  run  on  the  Homan  avenue  branch. 
Owing  to  variation  in  the  proportion  of  long  and  short  cars 
operating,  all  results  are  figured  in  power  required  per  ton 
of  dead  weight  operating,  it  having  been  determined  that 
the  power  required  to  operate  the  road  was  proportional  to 
the  total  weight  of  the  cars  without  regard  to  whether  that 
weight  was  in  the  shape  of  long  or  short  cars. 

After  taking  the  first  series  of  tests  the  six  cars  on  the 
main  line  were  equipped  with  recorders,  one  on  the  branch 
line  remaining  unequipped.  The  moral  effect  of  having  a 
recorder  on  each  car  of  course  caused  all  men  to  use  more 
care  from  the  first  day  the  recorders  were  put  in  service,  but 
it  was  found  that  still  there  was  a  marked  difference  between 
the  weekly  records  of  the  various  men.  After  about  two 
weeks  of  operation  with  recorders  a  comparative  record  was 
posted  showing  the  relative  standing  of  each  motorman  as 
to  amount  of  strip  melted  per  trip.  The  more  efficient  men 
were  thus  given  an  incentive  to  try  to  stay  at  the  top  of  the 
list,  and  those  making  a  less  favorable  showing  naturally 
felt  the  importance  of  getting  nearer  the  top,  which  latter 
fact  was  made  evident  bv  the  recorder  readings  after  the 
record  was  posted. 

The  second  series  of  tests  (shown  herewith)  was  made 
after  the  recorders  had  been  in  service  some  time.  Unfor- 
tunately the  rail  surface  was  not  in  as  good  condition  during 
the  second  as  during  the  first  series,  owing  to  the  fact  that  a 
great  quantity  of  pasty  mud  had  dried  on  the  rails  about  the 
time  the  second  series  was  begun  and  no  rain  came  to  wash 
it  away  during  the  test,  but  still  the  showing  is  favorable 
enough  to  leave  no  doubt  as  to  the  beneficial  effects  of  the 
recorders.  The  conditions  (aside  from  track  surface  as 
before  mentioned)  were  as  nearly  alike  in  the  two  tests  as  was 
possible.  The  same  time  schedule  was  maintained  and  the 
same  proportions  of  hea\  v  and  medium  load  tests  were 
taken  in  both  series. 

The  tests  show  that  it  took  nine  per  cent  more  power  to 
operate  the  road  without  recorders  than  it  does  now  with 
them.  Not  only  is  the  average  power  cut  down,  but  the 
maximum  power  is,  as  might  be  expected  decidedly  reduced. 
If  such  a  saving  can  be  shown  by  equipping  with  recorders, 
six-sevenths  of  a  small  road  where  the  men  are  already 
noted  for  careful  handling  of  motor  equipments,  the  readers 
of  this  article  can  perhaps  imagine  what  the  effect  would  be 
on  the  majority  of  roads  having  fifty  motormen  and  over 
where  close  supervision  is  impossible. 

Considered  from  the  standpoint  of  the  power  plant  alone, 
the  employment  of  recorders  means  a  fuel  saving  due  to  a 
reduction  of  the  average  load,  but  in  many  cases  it  means 
much  more.  The  reduction  of  the  maximum  power  needed  to 
handle  a  given  number  of  tons  of  rolling  stock  makes  it 
possible  to  either  run  more  cars  with  a  given  capacity  of 
generating  machinery  or  to  reduce  the  capacity  of  the  gen- 
erating machinery  that  must  be  kept  running  to  handle  a 
given  number  of  cars.  In  the  former  case  the  saving  will 
not  only  be   in    fuel   but   in   investment    and   it  immediately 


becomes  a  question  for  the  engineer  to  consider  whether  it 
is  not  cheaper  to  buy  recorders  to  put  on  the  cars  and  keep 
down  the  power  consumption  rather  than  invest  so  much 
monc)'  in  feeder  and  power  plant  capacity.  In  this  connec- 
tion it  mav  be  said  that  st)mc  snow  storm  and  bad  track  tests 
made  at  the  Chicago  General  plant  after  the  recorders  were 
in  service  showed  the  maximum  and  average  demand  for 
power  at  those  times  to  be  only  about  equal  to  the  average 
of  the  entire  first  series  of  tests.  The  use  of  a  smaller 
engine  has  also  been  made  possible  there  during  light  load 
hours. 

However,  the  saving  in  power  and  the  investments  con- 
nected therewith  are  by  no  means  the  only  items  to  be  con- 
sidered. Electrical  and  mechanical  repairs  are  nearly  as 
important.  An  accurate  test  as  to  saving  in  repairs  by  the 
use  of  recorders  is  difficult  to  make,  but  no  electric  railway- 
man needs  to  be  told  that  most  of  the  electrical  and  many  of 
the  mechanical  repairs  on  motors  are  necessitated  by  the 
misuse  of  the  controller,  which  misuse  the  presence  of  the 
recorder  puts  a  stop  to. 

Another  evil  that  the  recorder  effectually  checks  is  that  of 
running  recklessly,  at  a  much  faster  rate  than  called  for  by 
the  schedule  in  order  to  get  a  long  lay  over  at  the  end  of  the 
route.  Men  are  also  more  careful  not  to  get  behind  time 
for  useless  reasons  as  they  know  their  recorder  record  mav 
suffer  in  making  it  up. 

In  conclusion  the  writer  wishes  to  acknowledge  the  cour- 
tesies shown  him  b}'  Mr.  Brennaii  of  the  Chicago  General 
Railway  and  his  staff  in  making  this  first  practical  test  of  an 
excessive  current  recorder  for  motormen,  thorough  and  com- 
plete and  especially  to  express  appreciation  of  the  careful 
attention  given  by  Mr.  Caywood,  chief  engineer,  to  making 
the  power  plant  tests.  Mr.  Brennan  has  always  been  one 
of  those  managers  who  realized  keenh'  the  importance  of 
some  recording  device  of  this  nature.  To  him  much  credit 
is  due  for  being  the  means  of  bringing  out  information  that 
can  not  but  benefit  the  entire  industry. 


James  R.  Cravath  is  already  well  and  widely  known  as  a 
deep  student  of  electric  railway  problems,  and  a  popular  and 
successful  writer  on  these  sub- 
jects.     Mr.  Cravath    for  over 
^^^^^^  four  years  past  has  most  accept- 

J^^KKtf\  ably  served  as  electrical  editor 

^t  J  of  the    S  T  K  E  E  T  Rail  w  a  v 

"    ^^  Re\iew,    which     department 

he  has  conducted  with  marked 
ability.  It  is  with  genuine  re- 
gret to  the  Review  that  Mr. 
Cravath  severs  his  connection 
with  us  in  order  to  devote  his 
entire  time  to  his  recorder, 
although  he  will  continue  to 
contribute  to  its   columns  from 

I.   R.   CRAVATH.  ■  ,       .■  rr,,  ,.  , 

■^  tmie  to  tune.      I  he  exceptional 

opportunities  he  has  had  to  study  street  railway  problems 
has  specially  fitted  him  to  undertake  his  new  work,  and  \vc 
wish  and  predict  for  him  the  same  success  in  his  new  work 
which  has  attended  him  as  a  technical  journalist.  The 
members  of  the  Chicago  Electrical  Association  have  also 
recognized  his  strong  work  in  that  organization,  and  he  is 
now  serving  a  second  term  as  its  secretary.  He  will  be 
at  home  to  old  and  new  friends  at  825  Monadnock  building, 
Chicago. 
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KIRST    SERIES    OF    TESTS.    CHICAGO    GENERAL    RAILWAY    (BEFORE    EQUIITING    WITH 

fste.                      Hour  o(  day.                   Condition  of  Track  and  Weather,  Temper  '  h'p"^'' 

'""■^-  per  ton 

Feb.    5,    *8:30  to    9:50  a.  m.,  slight  snow  changing,  to  rain 32°  to  35°  1.913 

6,  9:45  to  1 1:10  a.  m.,  rails  covered  with  water;   fair  weather.  36°  1.830 

7,  *4:i5  to    5:15  p.m.,  rails  damp  and  fairly  clean;  fair 36°  1.774 

"        8,    10:15  to  11:15  a.  m.,  little  mud  fresh  frozen  on  rail;  fair 26°  1.515 

"        8,      4:00  to    5:00  p.  m.,  little  mud  fresh  frozen  on  rail;  fair 26°  1.655 

"       9.      9:30  to  10:30  a.  m.,  frozen  dirt  pulverized  on  rail;  fair 26°  1.675 

"       9.      4;i5  to    5:15  P- m-.  frozen  dirt  pulverized  on  rail;  fair 26°  1.749 

"        9.    *5:30to    6:10  p.  m.,  frozen  dirt  pulverized  on  rail;  fair 26°  1.774 

10,      4:1510    5:15  p.  m.,  rail  wet  with  light  melting  snow;  fair..  33°  1.802 

10,    *5:23  to    6:08  p.  m.,  rail  wet  with  light  melting  snow;  fair..  ^i°  1.881 

12,    *4:45  to    5.45  P- m-.  rail  wet  with  light  melting  snow;  fair..  35°  1.859 

"      >3.      9:30 'o '0'3°  P- "'•.  rail  wet  with  light  melting  snow;  fair. .  35°  1.674 

"      13,    *4:50to    5:50  p.  m.,  streets  muddy;  fair 36°  1.884 

14,    *4:2o  to    5:20  p.  m.,  rail  wet;  fair 36°  1.590 

•'      15.    *4:55  to    5:55  p.  m.,  streets  flooded  with  melting  snow;  fair.  38°  1.765 

16,      4:0510    4:55  p.  ra.,  rail  muddy;  fair 40°  1.701 

16,    *5:oo  to    5:50  p.  m..  rail  muddy;  fair 40°  1.786 

Average 1.754 

*Made  during  heavy  load  hours;  morning  and  evening  and  .Sunday  afternoon  traffic. 

SECOND    SERIES    OF    TESTS,    CHICAGO    GENERAL    RAILWAY    (AFTER  EQUIPPING    WITH 

Date                     Hour  of  Day.              Condition  of  Track  and  Weather.  Temper-  '"^j,"^^' 

^  ^^^'  per  ton. 

April  2,      2:5610    3:56  p.  m.,  rail  very  dirty  with  dried  mud;  fair 46°  1.548 

"      3.    *8:oo  to    g:oo  a.  m.,  rail  very  dirty  with  dried  mud;  fair 48°  1.564 

•*      3,    11:00  to  12:10  p.  m.,  rail  very  dirty  with  dried  mud;  fair 48°  1.454 

"      3,    *4;40  to    5:40  p.  m.,  rail  very  dusty;  fair 50°  1,625 

"      4,    *3:40  to    4:40  p.  m.,  rail  very  dusty;  fair 50°  1.689 

"      5,      2:07  to    3:07  p.  m.,  rail  very  dusty;  fair 42°  1.541 

5,    *4:40  to    5:40  p.  m.,  rail  very  dusty;  fair 42°  1.608 

"      6,    *4;40to    5:40  p.  m.,  rail  dirty  with  dried  mud;  fair 36°  1.677 

"      7,    *8;ooto    9:00  a.  m.,  rail  dirty  and  slightly  damp;  fog 38°  1.728 

"      ?■    10:35  to  11:35  a.  m.,  rail  very  dusty;  fair 4?°  1636 

"      7t      3-47  to    4:47  p.  m.,  rail  very  dusty;  fair 45°  1.743 

"      8,    *7:52  to    8:54  a.  m.,  rail  very  dusty;  fair 40°  1.598 

"      8,     9:50  to  10:50  a.  m.,  rail  very  dusty;  fair 42°  1.577 

"      8,      2:5710    3:57  p.  ni.,  rail  very  dusty;  fair 45°  1.557 

"      8,    *4:52  to    5:52  p.  m.,  rail  very  dusty;  fair 43°  1.702 

"      9i    *7:56to    8:56  a.  m.,  rail  very  dusty;  fair 36°  1.554 

"      9,    io;oo  to  II  :oo  a.  ni.,  rail  very  dusty;  fair 48°  1538 

Average 1.608 

♦Made  during  heavy  load  hours;  morning  and  evening  and  Sunday  afternoon  tralific. 


RECORDERS). 

.Average 

Maximu 

amperes 

ampere 

per  ton. 

per  ton 

2.741 

5.874 

2.651 

4.696 

2.526 

5.874 

2.168 

4.569 

2.364 

5.874 

2.386 

5.703 

2.509 

5.703 

2.517 

5-703 

2-593 

5.720 

2.683 

5.383 

2.673 

6,011 

2.394 

6.364 

2.677 

9.011 

2.282 

5.644 

2.524 

6.nn 

2.437 

5.657 

2.550 

5-304 

RECORDERS). 

Average 

Ma.vimum 

amperes 

amperes 

per  ton. 

per  ton 

2,187 

4.316 

2.193 

4-3 '6 

2.081 

4-3 '6 

2.359 

5-312 

2,400 

4.832 

2.210 

5.479 

2.284 

4.794 

2.393 

4-316 

2-439 

4.794 

2-3 '7 

5.136 

2.493 

4.931 

2.269 

3-983 

2.248 

5.312 

2.231 

4.966 

2.424 

4.966 

2.189 

4.510 

2.187 

4.510 

STREET  RAILWAYS  TO  PAY  LICENSE  IN 
WISCONSIN. 

.\  Mil  for  the  payment  of  licenses  by  street  railways  and 
electric  light  and  power  companies,  has  been  ilcbaleil  anil  is 
almcst  certain  of  passage  by  the  Wisconsin  legislature. 

Street  railways  having  gross  cash  receipts  in  excess  of 
$Soo,ooo  per  annum  constitute  the  first  class,  those  having 
receipts  less  than  this  amount  the  second  class.  The  bill 
provides  that  on  the  first  Monday  in  December  each  com- 
pany shall  pay  to  the  treasurer  of  the  city,  village  or  munici- 
pality in  which  the  road  is  located  a  percentage  of  its  gross 
ca.sh  receipts  as  follows :  Railways  of  the  first  class,  three 
per  cent  on  the  first  $800,000  and  four  per  cent  on  receipts 
in  excess  of  $800,000.  Railways  of  the  second  class,  one 
and  one-half  per  cent  on  the  first  $250,000  and  two  and  one- 
half  per  cent  on  receipts  in  excess  of  $25o,o<X).  Six  per 
cent  of  these  license  fees  goes  to  the  state  and  three  per  cent 
to  the  county.  If  the  road  is  interurban  the  tax  is  divided  in 
proportion  to  the  mileage  in  the  two  or  more  cities  except 
where  the  railway  extends  fnnii  a  city  to  ncighlioring 
towns  and  villages,  then  the  city  is  to  receive  three  portions 
of  such  tax  per  mile  to  one  portion  in  the  neighboring  towns 


and  villages.  Where  there  is  more  than  one  taxing  district 
in  the  municipality  the  fees  from  the  railways  are  propor- 
tioned among  them  according  to  the  number  of  feet  of 
track  laid  in  each  such  district.  These  fees  are  in  lieu  of 
all  taxes  and  fees  and  all  property,  franchises  and  real  estate 
used  in  the  operation  of  the  company's  business  shall  be 
cxeiii])!  from  all  other  taxation. 


GOOD  RECORD  IN  BIRMINGHAM. 


Last  )ear  over  5,000,000  passengers  were  carried  and 
200,000  tons  of  freight  hauled  by  the  Birmingham  (Ala.) 
Railway  &  Electric  Company.  Under  the  capable  manage- 
ment of  J.  B.  McClary,  the  roads,  which  were  consolidated 
in  1890,  have  been  united  into  one  complete  system  and 
many  improvements  and  extensions  in  the  ser\  ice  made. 
The  company  now  owns  55  miles  of  track,  45  niolor  cars, 
15  locomotives,  38  passenger  coaches  and  6  freight  cars.  It 
is  ex])ected  that  the  Enslcy  and  Bessemer  steam  lines  will 
be  converted  into  an  electric  system  by  fall. 

Thejenney  Electric  Motor  Works  at  Indianapolis,  Iiid., 
were  burned  on  the  morning  of  March  i  j. 
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Isaac  Bearinger,  president  of  the  Interurban  Electric 
Railway  Company,  Saginaw,  Mich.,  was  married  April  i,to 
Miss  Adelia  McCormick. 


VV.  B.  Bucklin,  of  Little  Falls,  N.  Y.,  has  taken  up  his 
duties  as  assistant  superintendent  of  the  Zanesville  (O.) 
Street  Railway  and  Electric  Company. 


Joseph  Leiter,  son  of  L.  Z.  Leiter,  has  been  elected  a 
director  in  the  Chicago  City  Railway  to  fill  the  vacancy 
caused  by  the  resignation  of-  his  father. 


Another  change  has  been  made  in  the  management  of 
the  Lincoln  (111.)  Electric  Street  Railway  Company,  Elmer 
Simonton  succeeding  J.  A.  Ferguson  as  superintendent. 


D.  J.  Duncan  of  Carbondale,  Pa.,  has  taken  up  his  duties 
as  superintendent  of  the  Schuylkill  Electric  Railway  Com- 
pany, and  L.  J.  Wright  has  been  appointed  general  manager 
of  the  same  road. 


On  March  13,  the  Hood  Machine  Company  of  Birming- 
ham entertained  at  its  shops  in  honor  of  the  first  electric  loco- 
motive built  in  Alabama.  The  locomotive  was  built  under 
the  direction  of  G.  F.  Perin,  E.  E. 


After  several  conferences  with  President  McKinley, 
Henry  C.  Payne  has  decided  not  to  accept  an  appointment 
in  the  diplomatic  service,  and  has  returned  to  Milwaukee  to 
attend  to  his  street  railway  and  other  business  interests. 


Robert  Ilardie,  inventor  of  the  Ilardie  compressed  air  sys- 
tem now  being  tried  in  New  York,  was  a  Review  caller. 
He  is  delighted  with  the  demonstration  thus  far  and  is  confi- 
dent compressed  air  will  yet  prove  to  be  the  railway  motive 
power. 

W.  F.  Rudolph,  superintendent  of  the  Oakland  (Cal.) 
Consolidated  Street  Railway  Company  met  with  a  very 
painful  and  serious  accident,  being  crushed  between  twocais 
sustaining  internal  injuries  and  a  lacerated  leg.  Fortunately 
the  accident  will  not  prove  fatal. 


E.  W.  Goss,  superintendent  of  the  Middletown  and  the 
Portland  (Conn.)  Street  Railway  Companies  has  recently 
been  appointed  superintendent  of  the  Middletown  &  Port- 
land Bridge  Company.  His  new  position  does  not  interfere 
with  his  duties  in  street  railway  affairs. 


A  new  field  of  usefulness  is  open  to  the  trolley  car. 
Recently  one  of  the  employes  of  the  Columbus  (O.)  Street 
Railroad  Companj'  moved  into  a  house  in  Olentangy  park, 
owned  by  the  company  and  his  goods  were  transferred  on  a 
sand  car  and  one  of  the  construction  cars. 


As  a  token  of  their  appreciation  the  employes  of  the 
Rochester  Railway  Company  presented  C.  A.  Williams,  the 
retiring  secretary,  with  a  handsome  solitaire  diamond  ring. 
He  has  been  in  the  service  of  the  company  for  seven  years, 
but  h^s  been  compelled  to  give  up  his  work  on  account  of 
ill  health. 


The  Baltimore  papers  announce  again  the  certainty  of  the 
oft-reported  consolidation  of  the  Baltimore  Traction,  the 
City  Passenger  and  iJu-  City  &  Suburban  lines.  The 
interests,  however,  are  difficult  to  adjust  to  the  satisfaction 
of  all,  and  the  effort  will  probably  fail,  as  preceding  attempts 
have  failed. 


Frank  C.  Ilomshcr,  who  has  been  assistant  superintend- 
ent of  the  Harrisburg  (Pa.)  Traction  Company  for  six  years, 
has  retired  from  the  services  of  the  company.  C.  L.  Brinser, 
of  the  operating  department,  and  J.  H.  Tinker  of  the  office 
force  have  also  been  relieved,  to  curtail  expenses,  and  the 
positions  abolished. 

R.  T.  McCabe,  president  of  the  New  York  &  Queens 
Count\'  Railway  Company  will  be  succeeded  by  Mr.  Shel- 
merdine  of  Philadelphia.  J.  R.  Beelan,  who  has  been  gen- 
eral manager  of  the  Peoples'  Traction  Company  of  Phila- 
delphia, will  take  the  place  of  George  Chambers  as  man- 
ager.    The  system  has  recently  changed  hands. 


F.  S.  Jones,  who  for  several  years  past  has  so  acceptably 
managed  the  Chicago  office  of  the  Stillwell-Bierce  &  Smith 
Vaile  Co.,  has  had  his  good  work  recognized  in  a  promotion 
of  which  his  many  friends  will  be  glad  to  learn.  He  has 
gone  to  Dayton,  and  will  hereafter  be  found  in  the  home 
office  as  treasurer  and  manager  of  the  company. 


C.  S.  Van  Wagoner,  president  of  the  Van  Wagoner  & 
Williams  Hardware  Company,  Cleveland,  and  Frank  X. 
Cicott,  manager  of  the  railway  department  of  the  Ansonia 
Brass  &  Copper  Company,  were  callers  on  the  Rev'IEW 
when  in  Chicago  a  few  days  ago.  Mr.  Van  Wagoner,  by 
reason  of  a  new  department  in  his  works  will  now  be  inter- 
ested in  street  railways,  and  will  be  found  a  progressive  and 
accomplished  gentleman. 


WHERE  WILL  YOU  SPEND  THE  SUMMER? 


It  is  not  too  early  to  Ijegin  to  think  of  the  best  place  to  spend  your 
summer  vacation.  Do  not  leave  this  matter  until  the  last  moment, 
make  up  your  mind  in  a  hurry  and  then — regret  for  the  next  six 
months  that  you  did  not  take  more  time  in  making  your  decision. 
And  while  you  are  thinking  of  this  matter  it  will  pay  you  to  mvesti- 
gate  some  of  the  many  hundred  beautiful  resorts  situated  along  the 
line  of  the  New  York  Central  &  Hudson  River  Railroad.  You  can- 
not get  a  better  list  to  choose  from.  If  you  want  a  gay  social  time, 
and  can  afford  it,  take  the  New  York  Central  to  Saratoga,  Lake 
George,  Lake  Champlain.  or  the  Thousand  Islands.  If  you  want  a 
quiet,  rustic  time,  you  can  find  it  in  one  of  the  many  small  villages 
scattered  through  the  Adirondacks,  the  Catskills,  or  the  Berkshire 
Hills.  The  New  York  Central  lines  will  take  you  into  the  heart  of 
these  famous  regions.  If  you  want  to  spend  your  vacation  m  sight 
seeing,  take  this  same  railroad  to  Boston,  Buffalo,  Niagara  Falls, 
Montreal,  Toronto,  Chicago,  St.  Louis  or  Cincinnati.  In  addition  to 
simply  taking  you  to  these  different  places,  the  New  York  Central 
will  take  you  in  the  best  possible  manner.  It  has  the  fastest  and 
most  perfect  through  train  service  in  the  world,  with  new  and  elegant 
sleeping,  drawing  room  and  dining  cars  made  by  the  Wagner  Palace 
Car  Company.  It  has  justly  been  said  of  this  road  that,  "For  the 
excellence  of  its  tracks,  the  speed  of  its  trains,  the  safety  and  com- 
fort of  its  patrons,  the  loveliness  and  variety  of  its  scenery,  the  trade 
and  importance  of  its  cities,  and  the  uniformly  correct  character  of 
its  service,  the  New  York  Central  &  Hudson  River  Railroad  is  prob- 
ably not  surpassed  by  any  similar  institution  on  either  side  of  the 
Atlantic." 

For  further  information  about  any  place  along  this  road  apply  to 
George  H.  Daniels,  General  Passenger  Agent,  Grand  Central  Station, 
New  York  City. 
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Interesting  Bits  of  Information  from  all  Parts  of  the  Country, 
Boiled  Down  for  Busy  Readers. 


Contracts  will  soon  be  let  for  a  large  power  house  costing 
$500,000  to  be  built  bv  the  Consolidated  Traction  Company 
of  Pittsburg. 

The  Birmingham  (Ala.)  Railway  &  Electric  Company- 
has  recently  provided  balloon  ascensions  as  park  attractions 
with  great  success. 

The  electric  road  between  Westerly  and  Watch  Hill, 
Conn.,  has  been  re-opened  with  R.  H.  Fillmore,  Jr.,  acting 
as  superintendent. 

Geo.  M.  Perrin  was  sent  to  the  house  of  correction  for  90 
days  for  stealing  several  fare  registers  from  the  Citizens' 
Street  Railway  Company,  Detroit. 


R.  W.  Clay,  a  director  and  one  of  the  principal  stockhold- 
ers of  the  Citizens'  Street  Railroad  Company,  Indianapolis, 
died  at  his  home  in  Philadelphia. 


The  last  quarterly  dividend  of  the  Manhattan  Consolid- 
ated Railroad  was  i ,  instead  of  i  14  per  cent,  as  heretofore. 
For  the  past  three  months  the  earnings  were  $430,000. 


The  New  Castle  (  N.  J.)  Traction  Company  has  placed  an 
order  for  $3,000  worth  of  machine  tools.  These  are  to  be 
used  in  the  shops  at  the  car  barn  where  all  the  repairs  will  be 
made. 

The  officers  and  emploves  of  the  Citizens  Street  Railroad 
Companv  of  Indianapolis  presented  A.  L.  Mason,  president 
of  the  company,  with  a  gold  headed  cane  as  evidence  of  their 
good  will. 

Regular  daj'  cars  operated  by  the  Consolidated  Traction 
Company  of  Pittsburg  make  182  miles  per  day.  During 
the  last  year,  however,  the  car  mileage  has  been  irregular 
because  of  repairs  on  the  system. 


The  Sheboygan  Light,  Power  and  Railway  Company,  of 
Sheboygan,  Wis.,  is  actively  engaged  in  building  extensions 
to  its  lines  ;  a  loop  line  through  residence  districts,  an  exten- 
sion to  Krezville  and  a  line  to  the  Wildwood  and  the  Luth- 
eran cemeteries,  over  which  funeral  trains  will  be  run. 


The  tenth  annual  banquet  given  bv  the  New  Haven  Street 
Railway  Company  to  its  employes  was  a  most  pleasurable 
occasion.  As  a  token  of  good  feeling  to  the  officers,  the  men 
presented  President  Corey  with  a  handsome  tobacco  box  an<l 
fine  Morris  chairs  to  Superintendent  Mather  and  to  M.J. 
iJonlon. 

The  Wilmington  &  New  Castle  Electric  Railway  cele- 
brated its  opening  by  carrying  the  members  of  the  general 
assemVily,  the  mayor  and  council  of  New  Castle  and  many 
prominent  citizens  on  the  first  trip.  After  these  distinguished 
gentlemen  had  completed  the  circuit  the  cars  began  to  run  on 
schedule  time. 

A  Council  Bluffs  street  car  was  the  scene  of  a  unique 
marriage  recently.     A  young  man    and  woman  were   taking 


a  trolley  ride  and  at  a  prearranged  place  a  clergyman  boarded 
the  car,  the  license  was  produced,  the  nuptial  knot  tied,  with 
the  conductor  and  motorman  as  witnesses,  the  fee  paid,  and 
the  wedding  journey  taken,  all  in  one  trip. 


A  conductor  was  recently  discharged  by  the  Consolidated 
Traction  Company  of  Jersey  City  and  prosecuted  for 
embezzlement.  Expecting  only  a  fine  he  practically  pleaded 
guilty,  but  Judge  Hudspeth  considered  it  no  less  a  crime 
to  steal  from  a  railway  company  than  from  an  individual, 
and  sentenced  the  erring  conductor  to  six  months  in  the  pen- 
itentiary. 

Ex-President  Harrison  appeared  before  the  supreme  court 
at  Washington  in  behalf  of  the  Citizens'  Railway  Com- 
pany of  Indianapolis  in  the  suit  brought  against  it  by  the  City 
Railway  Company.  The  Citizens'  company  contends  for 
the  perpetuity  of  its  franchise,  and  claims  that  the  state  could 
not  delegate  its  franchise  granting  power  to  the  Indianapo- 
lis city  council. 

A  report  extensively  circulated  by  the  daily  press  to  the 
effect  that  the  Reading  &  Southwestern  Street  Railwav 
Company  of  Reading,  Pa.,  had  issued  an  order  requiring 
car  employes  to  be  clean  shaven  is  denied  in  toto  by  the  com- 
pany. This  report  has  caused  the  officers  considerable 
annoyance.  The  only  request  made  of  the  men  is  that  they 
make  a  tidy  appearance. 

Application  was  made  by  the  Central  Trust  Company,  of 
New  York,  for  the  appointment  of  a  receiver  for  the  Brook- 
lyn Elevated  Railroad  Company,  to  foreclose  a  first  and  sec- 
ond mortgage.  Judge  Van  Wyck,  of  the  Supreme  Court, 
Brooklyn,  named  Frederick  Uhlmann  for  the  position.  A- 
plan  for  reorganization  has  been  formulated  and  $16,000,000 
first  mortgagre  gold  bonds  will  be  issued. 


The  Piedmont  &  Mountain  View  Railway  of  Oakland, 
Cal.,  has  abolished  horse  traction  on  all  its  lines.  The  main 
line,  61^  miles,  is  operated  by  cable,  but  is  equipped  with 
overhead  trolley  wires,  and  electric  cars  are  run  on  Sundays 
and  holidays.  The  crosstown  and  branch  lines,  8  miles,  are 
electric.  No  change  has  been  made  in  the  officers  of  the 
company  with  the  exception  of  the  appointment  of  W. 
Tiffany  as  superintendent. 


The  Oxford  Lake  Line  of  Anniston,  Ala.,  recently  lost  in 
a  damage  suit,  $500  being  awarded  the  plaintiff.  This  is  a 
rather  unique  case,  as  the  plaintiff  did  not  allege  that  the 
street  railway  company  was  running  its  cars  too  fast  and 
thereby  violating  a  city  ordinance.  The  facts,  as  admitted, 
were  that  the  car  had  passed  a  long  wagonette  or  carryall, 
and  then  the  team  attached  to  the  latter  turnetl  and  chased 
the  car,  finally  passing  it  and  coming  to  a  halt  on  the  track 
in  front.  The  trainmen  and  passengers  testified  that  the 
wagon  struck  the  car  in  passing  ;  the  people  in  the  wagon, 
that  the  latter  had  stopped  and  that  the  motorman  deliber- 
ately ran  his  car  into  it.  Apparently  the  company  lost  the 
case,  because  there  was,  it  being  the  .|th  of  July,  a  canvas 
advertising  banner  21^  ft.  square  fastened  on  the  front  dash 
hoard,  which  the  court  did  not  consider  necessary  to  the 
conduct  of  the  company's  business.  There  was  but  little 
evidence  that  the  horses  were  frightened  by  this.  The  case 
has  been  appealed,  'i'he  company  has  had  but  one  other 
accident  in  six  years. 
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VAN  WAGONER  &  WILLIAMS    HARDWARE 
COMPANY. 


The  \'aii  \VHii(iiKr  &  Williams  Harilwarc-  Coinpaiiv,  of 
Clcvelaiul  aiul  Nuw  York,  has  hecii  favorably  known  for  over 
25  years  to  the  i;;eneral  hardware  trade  of  the  United  States 
and  Canada,  and  in  England  and  Germany,  hut  until  recently 
not  as  a  nunuifacturer  of  electrical  supplies.  Entering  upon 
the  manufacture  of  drop-forged  commutator  segments  for 
street  railway  motors  and 
generators  brings  it  into 
the  electrical  field. 

This  company,  with  a 
capital  of  $750,000,  has  a 
large  and  thoroughly  mod- 
ern manufacturing  plant  at 
Cleveland,  C,  and  is  up- 
to-date  in  equipment  and 
methods.  The  plant  is 
new  and  embodies  some 
remarkable  features  for 
economical  manufacturing. 
It  is  situated  most  advant- 
ageously for  the  purchas- 
c.  s.  VAN  w.\(,()NEK.  j„„  jjuj   handling    of    raw 

material,  and  for  the  deliv- 
ery of  goods  to  all  important  points.  For  many  years  the 
character  of  its  product  has  been  most  favorably  known  ;  its 
goods  have  a  high  reputation.  The  company  has  long 
followed  the  principle  of  making  a  thoroughly  good  article 
and  giving  it  a  fine  finish. 

In  taking  up  the  manufacture  of  drop-forged  commutator 


the  company,  who,  with  Wni.  II.  Williams,  founded  the 
business  in  1871.  The  mechanical  and  manufacturing  part 
of  the  business  have  been  particularlv  under  Mr.  Van  Wag- 
oner's care,  together  with  all  matters  of  general  importance. 
Mr.  Williams,  until  his  death  in  1895,  had  charge  of  the 
sales  and  financial  matters.  Mr.  Williams  was  well  known 
and  valueil  in  the  hardware  trade,  and  occupied  a  high  posi- 
tion politically  and  socially  in  Brooklyn,  N.  Y. 


DROP-FORGE    BUILDING. 


The  Van  Wagoner  &  Williams  Hardware  Company,  in 
taking  up  this  new  article  of  manufacture,  desires  to  become 
as  popular,  and  as  favorably  known  in  the  electrical  trade,  as 
it  is  in  the  hardware  trade.      The   merit  of   this  concern  is  a 


l-LANT   OF    VAN   WAGONER    *    WILLIAMS   HARDWARE   COMPANY,   CLEVELAND,   O. 


segments  of  ))ure  lake  copper,  the  large  experience  of  this 
company  in  drop-forging  generally  has  come  into  service. 
Recognizing  that  an  unusual  degree  of  accuracy  is  required 
in  this  article,  and  a  high  degree  of  conductivity,  it  has 
experimented  in  the  preparation  of  the  copper  and  in  the 
methods  of  drop-forging,  so  that  a  bar  of  great  excellence 
has  been  produced.  It  has  made  arrangements  with  one  of 
the  very  largest  concerns  of  the  country  to  furnish  special 
copper  rods  from  which  the  bars  are  made.  Skillful  die- 
sinkers  and  hammermen  are  employed  under  the  direction  of 
an  expert  forgemaster  of  recognized  ability.  The  result  is 
that  the  commutator  segments  produced  are  superior  in  everj' 
way,  especially  in  accuracy,  conductivity  and  durability. 

The  illustrations  accompanying  this  article  show  a  general 
view  of  the  plant,  the  exterior  view  of  the  drop-forge  depart- 
ment, and  a  portrait  of  C.  .S.  Van  Wagoner,  the  president  of 


guarantee  of  a  prominent   standing   amonj. 
new  line  of  goods. 


the   users  of  the 


A  new  catalog  has  just  been  issued  by  the  Cincinnati 
Manufacturing  Company  which  illustrates  and  describes  the 
various  types  of  ticket  and  conductors'  punches  made  by  this 
company.  The  design  is  neat  and  compact,  so  as  to  easily 
fit  the  hand,  and  there  are  no  sharp  corners  to  catch  or  tear 
the  conductor's  clothes.  The  improved  unbreakable  and 
interchangeable  springs  insure  good  service  and  long  life. 
The  movement  and  form  of  the  plunger  are  such  as  to  pre- 
vent wearing  out  the  dies  by  abrasion.  This  punch  is  hand- 
somely polished  and  nickel  plated.  A  list  of  207  die  designs 
figures,  letters  and  forms,  single  and  double,  are  shown, 
which  at  all  times  are  in  stock.  Special  dies  are  also  made 
to  order. 
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A  NEW  FLUX  FOR  CAST  WELDING. 


I  wish  l<i  thank  Mr.  King  for  his  Uind  and  conrtt-ons 
nielhoil  of  caUinjj;  lo  mv  notice  a  misprint  over  ni\  sii;na- 
tiirc  in  the  Fchruary  Rexiew. 

lie  iloes  not,  however,  properly  locate  the  error,  whicli 
consisted  in  printing;  36  instead  of  32,  since  the  ratio  hetvveen 
the  condnctivitv  of  steel  and  cast  iron  observed  in  a  sample 
joint  was  fonnil,  after  letter  was  written,  to  be  2.2^  to  1 
instead  of  2  to  i.  I  did  not  go  far  enough  back  in  my  cor- 
rections, but  the  calculations  and  conclusions  are  based  on  32, 
and  are,  therefore,  in  no  way  vitiated  by  this  substitution, 
which  I  ought  to  have  detected,  since  I  read  the  proof  myself. 
The  laugh  at  my  expense  has  its  compensations,  nevertheless, 
since  it  has  been  the  means  of  putting  into  mv  hands  a  tlux 
discovered  by  Mr.  Edison  which,  when  properly  nsed,  will 
effect  an  almost  perfect  mechanical  and  electrical  union  between 
solid  steel  and  molten  iron  poured  around  it.  Another  tUix 
gives  the  same  result  when  used  between  wrought  and  mol- 
ten copper.  I  shall  be  glad  to  send  a  sample  of  either  to  any 
responsible  firm  having  facilities  for  accurately  testing  the 
result.  Hut  I  cannot  permit  the  genial  Mr.  King  to  perform 
the  "cuttlefish  act,"  and  escape  from  the  point  of  this  con- 
troversy in  a  meaningless  clonil  of   his  own  ink. 

He  claims  to  believe  in  the  "  perfect  conductivity "  of  a 
joint  around  steel  rail  ends  without  a  Hux.  To  justify  his 
faith,  he  cpiotes  three  measurements  on  a  single  unused  joint, 
but  gives  neither  details  nor  means  of  verifying  the  same. 
Since  these  three  measurements  do  not  agree  with  each 
other,  nor  with  results  obtained  from  hundreds  of  measure- 
ments made  on  similar  joints  in  service,  I  ventured  to  show 
up  some  of  their  inconsistencies.  At  the  same  time  I  sug- 
gested a  perfectly  fair  method  of  settling  the  controversy 
by  arbitration. 

Mr.  King's  faith  is  strong  enough  to  justify  a  liberal  flow 
of  ink,  but  it  evidently  goes  no  further.  To  give  him  a 
chance  to  prove  his  sincerity,  1  again  suggest  that  he  deposit 
with  the  editor  of  this  paper  sufficient  to  cover  all  expenses. 
The  editor  is  then  re<[uested  to  select  without  measurement  a 
"cast-weld"  joint  that  has  been  in  actual  service  with  heavy 
current  for  two  years  in  the  track  of  some  large  road  out- 
side of   Milwaukee  or  its  suburbs. 

Let  this  joint  be  sent  to  the  electrical  testing  dc])arlnunt 
of  some  prominent  university  and  its  resistance  tested  up  to 
the  full  carrying  capacity  of  the  rail.  I  will  then  insert  a 
])lug  of  plastic  alloy,  and  if,  with  similar  tests,  this  material 
does  not  give  results  similar  to  those  obtained  by  me  at  .St. 
Louis,  I  will  then  pay  all  expenses  of  tests.  l>ut  if  he 
l)ro\  es  tf>  be  mistaken  in  his  claims  then  his  deposit  is  to  be 
nsed  to  cover  expenses  incurred. 

IIakiji.ii    p.    UiKiw  \. 

MUSICAL  ATTRACTION  FOR  PLEASURE 
RESORTS. 


Managers  who  are  operating  pleasure  resorts  in  connec- 
tion with  their  roads — and  there  are  scores  of  them  now 
are  constantly  on  the  alert  for  good  attractions.  Experience 
has  already  shown  that  nothing  is  more  universally  popular 
than  goiKl  band  music,  which  catches  everybody,  old  and 
young.  I'>ven  where  local  bands  can  be  contracted  for  at 
low  rates  for  such  service,  the  expense  grows  into  the  hun- 
dreds very   quickly,  and  a  resort  must  draw  big  crowds  to 


warrant  such  outla\  more  frei|nently  than  one  or  two  days 
in  the  week.  W'lial  comes  the  nearest  to  the  fidl  brass  band, 
■<un\  \\  liiih  can  lie  operated  at  no  expense  whatever,  is  the 
new  band  piano,  the  orchestrion,  manufactured  by  August 
I'oUmann,  70  Franklin  street.  New  York.  The  instruments 
arc  operated  either  by  hand  or  i^-h.p.  motor,  and  is  sup- 
plietl  with  an\  choice  out  of  hundreds  of  pieces  of  popular 
and  operatic  music.  New  cylinders  are  made  as  fast  as  new 
music  is  brought  out,  enabling  the  "band"  to  be  always  up 
to  date.  The  instruments  are  well  made,  do  not  easily  get 
out  of  order,  and  do  not  have  to  stop  for  liquid  refreshments 
on  hot  days.  They  are  already  doing  good  work  in  a  large 
number  of   resorts,  and  giving  decided  satisfaction. 


CAR  HOISTING  JACK. 


The  cut  shows  diagrammatically  the  car  hoisting  jack 
designed  by  C.  B.  Easty,  superintendent  of  the  shop  of  the 
Cleveland  City  Railway.  The  four  screws  are  provided 
with  nuts  in  the  form  of  30  in.  sprocket  wheels.  A  fifth 
sprocket  wheel  20  in.  in  diameter  is  geared  to  a  small  motor 
as  indicated,  and  drives  the  four  jacks  in  unison  through  the 
chain  shown.  A  capstan  head  is  provided  on  the  shaft  so 
that  the  jacks  may  be  turned  by  hand-liars.      The  screws  are 


supported  in  suitable  sleeves,  provided  with  splines  to  pre- 
vent rotation.  Ball  bearings  are  placed  between  sprocket 
wheels  and  the  upper  faces  of  the  screw  skexcs  so  that  the 
friction  is  no  greater  than  with  an  ordinary  jack.  All  the 
mechanism  is  below  the  le\  el  of  the  floor,  only  the  screws 
projecting  through,  and  is  for  tiic  most  part  at  the  sides  of 
the  car  pit.  This  jack  lifts  the  car  body  evenly  and  quickly 
and  saves  both  time  and  labor,  with  only  a  small  expenditure 
of  power. 

H.  W.  JOHNS  COMPANY'S  NEW  OFFICE. 

On  May  1  the  II.  W.  Johns  Manufaclin-ing  Company  will 
leave  its  present  ([uarters,  occupied  for  25  years  past,  and 
move  into  the  ground  floor  offices  of  the  new  Woodbridge 
liuililing,  100  Williams  street.  New  York,  where  elegant 
cpiartcrs  have  been  arranged.  Ten  years  ago,  on  a  small 
scale,  the  com])any  began  its  sale  of  vulcabeston  for  electrical 
purposes.  This  well-known  insulating  material  with  its 
exceptional  heat-proof  and  mechanical  properties,  is  now 
generally  used  in  almost  every  kind  of  electrical  apparatus, 
over  i,ofM),ooo  pieces  of  vulbcabeston  having  been  sold  to 
manufacturers  of  dynamos,  motors,  street  car  controllers,  arc 
lamps,  etc.  In  addition  to  this  enormous  number  of  pieces 
used  strictly  for  electrical  purposes,  the  company  has  sold 
tons  of  the  "steam"  vidcabeston,  used  as  packing  in  steam, 
gas,  water,  compresse<l   air    and   other  apparatus.      The   sale 


278 


^ftliej(drJ\aAy^ 


of  tlie  moulded  mica  troUcv  line  insulatinj^  materials  has  also 
greatly  increased.  The  first  overhead  lines  constructed  in 
the  United  States  were  insulated  with  moulded  mica;  sev- 
eral hundred  roads  are  now  on  the  list. 

The  "H.  W.  J."  electric  car  heaters  have  met  with  good 
sales  the  past  winter  and  is  a  very  promising  foatiu-e  of  the 
business.  The  companv  extends  a  cordial  invitation  to  its 
friends  to  visit  it  in  the  new  quarters. 

A  GOOD  TROLLEY  WIRE  HANGER. 


The  accompanving  cut  represents  a  trolley  wire  hanger, 
designated  as  type  D  by  the  Ohio  Brass  Company  of  Mans- 
field, O.  These  hangers  are  made  in  all  forms  required  for 
the  different  stvles  of  suspensions,  and  ample  allowance  has 
been  made  in  their  design,  so  that  thev  will  support  with 
safetv    the    heaviest   trollcv    wires   in   use.      The  body   is  of 


malleable  iron,  and  machined  to  fit  the  standard  size  of  types 
D  and  D-W  bolts.  A  special  feature  is  that  the  hanger  cap 
and  insulated  bolts  are  supplied  with  hexagonal  nuts  of  the 
same  diameter,  and  the  wrench  supplied  is  of  proper  size  to 
fit  easily  over  the  nuts.  Around  the  lower  edge  of  the 
hanger  cap  is  a  series  of  lugs  which  may  be  riveted  over  and 
hold  it  securely  in  position.  The  company  reports  that  this 
style  of  hanger  is  very  popular,  9,000  having  been  ordered 
in  the  last  two  months. 

A  DUPLEX  RAIL  BOND. 


Realizing  that  a  bond,  of  great  cross-section,  of  minimum 
length,  one  that  provides  the  Hilvaiitages  of  double  bonding 


and  can  be  protected  by  the  fish  plates  was  required,  the  New 
York  Electrical  Works  designed,  and  now  make  a  bond 
fulfilling  these  conditions.  The  illustrations  represent  the 
manner  in  which  the  bond  is  attached  to  the  rails.  The 
bond  is  made  from  drop  forged  or  the  new  process  pure 
cast  copper,  with  the  body  of  it  corrugated  to  provide  for 
anv  expansion  or  contraction  in  the  rails.  At  either  end  of 
the  bond  ai-e  tubes  or  eyelets,  as  shown  in  the  section.  A 
liolc  of  the  same  diameter  is  drilled  in  the  end  of  each  rail 
and  the  terminals  inserted  from  both  sides  of  the  joint.  A 
rivet  is  then  driven  through  and  upset  as  shown,  thus 
expanding  the  tubular  ends  into  the  closest  possible  contact 
with  the  rails,  and  securing  the  bonds  firmly  against  dis- 
placement. This  operation  is  quite  simple,  and  can  be 
accomplished  in  a  few  minutes  with  a  riveting  outfit.  In 
this  way  double  conductivity  is  secured,  good  electrical  contact 
assured,  the  fish  plates  protect  the  bond  from  mechanical 
injury  and  the  joint  is  water  and  moisture  proof. 


WALDRAN  AUTOMATIC  BRAKE  HANDLE. 


(^n  March  20  the  St.  Louis  &  Kirkwood  Street  Railway 
made  a  public  test  of  the  Waldran  automatic  brake  handle. 
After  a  trial  of  two  months,  all  of  the  cars  on  this  road 
were  eciuipped  with  the  new  handles.  As  shown  by  the 
illustration  the  device  is  extremely  simple,  consisting  of  a 
ratcliet  on  the  upper  end  of  the  brake  staff  and  a  reliable 
trip.      The  dog  is  kept  engaged  bv  gravity  only,  no  springs 


being  used  ;  when  it  is  desired  to  release  the  brake  the 
motorman  raises  the  handle  slightly,  thus  releasing  the 
dog,  but  need  not  at  any  time  quit  his  hold  on  the  brake 
handle.  By  this  means  both  motorman  and  passengers  who 
are  on  the  front  platform  are  protected  from  injury  by  the 
handle,  when  the  brakes  are  released.  Its  few  parts  and 
positive  action  will  commend  it  to  street  railways. 

J.  D.  Waldran,  the  inventor  entertained  quite  a  large 
party  in  the  special  car  "  Rambler  "  when  the  demonstration 
above  mentioned   was  given. 


AND   END   VIEWS   OF    RAIL   WITH    BOND. 


The  Metropolitan  Railroad  Company,  of  Washington,  has 
rewarded  the  faithfulness  of  its  employes  in  a  substantial 
manner.  On  inauguration  da\'  each  man  found  a  slip  in  his 
envelope  stating  that  the  company  appreciated  the  energy, 
politeness  and  efficiency  of  the  force  and  desired  to  thank 
each  man  for  his  efforts.  One  day's  extra  pay  was  in  each 
envelope.  President  Harris  is  very  popular  with  his  men  on 
account  of  his  manifest  interest  in  their  welfare. 
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The  Consolidated  Car  Heating  Company  has  removed  its 
Chicago  office  from  room  208  to  room  514  Western  Union 
building. 

C.  F.  Parker  &  Co.,  of  New  Yorlv,  have  received  the 
contract  to  build  the  electric  railway  up  Mt.  Tom  at  Hol- 
yoke,  Mass. 

The  Taunton  Locomotive  Manufacturing  Company, 
Taunton,  Mass.,  has  recently  put  on  the  market  a  line  of 
solid  brass  thermometer  cups. 


J.  G.  Brill  &  Co.,  of  Philadelphia,  have  been  awarded 
the  contract  by  the  Louisville  City  Railway  Company  to 
build  fiftv  cars  for  August  deliverv. 


•  The  Garton-Daniels  Electric  Compan)',  Keokuk,  la., 
maker  of  the  Garton  lightning  arrester  reports  that  its  busi- 
ness is  booming  and  exceeds  all  expectations. 


Partridge  Carbon  Company,  Sandusky,  Ohio,  reports  that 
business  is  good  and  improving.  It  has  been  a  little  behind 
on  orders  but  is  now  in  a  position  to  fill  at  once. 


The  Pennsylvania  Iron  Works  has  been  awarded  the  con- 
tract to  build  the  engine  for  the  great  power  station  of  the 
Consolidated  Traction  Company,  of  Pittsburg,  Pa. 


The  White-Crosby  Company,  Baltimore,  has  been 
awarded  the  contract  to  convert  the  Blue  line  of  the  Balti- 
more City  Passenger  Railway  from  cable  to  electric. 


The  Schenectady  Railway  Company  of  Schenectady, 
N.  v.,  will  purchase  a  good,  large,  second-hand  merry-go- 
round.  Proposals  should  be  addressed  to  H.  S.  Cooper, 
superintendent. 

The  Chaunccy  Tapestry  Company  has  purchased  the 
manufacturing  plant,  merchandise,  etc.,  of  the  Brussels  Tap- 
estry Company,  Chauncey,  N.  Y.,  and  will  continue  the 
operation  of  the  works. 

The  Wells  &  French  Company,  car  builder  oi  Chica^, 
has  established  Frederick  Saxelby  as  its  eastern  repre- 
sentative with  offices  in  the  American  Surety  Building, 
100  Broadway,  New  York. 


Richard  Peters,  Jr.,  has  been  appointed  sales  agent  and 
C.  L.  Mahoney  assistant  sales  agent  for  the  l'hiladel|)hia 
office  of  the  Pennsylvania  Steel  Company,  witli  headquar- 
ters in  the  Girard  building,  Philadelphia. 

A.  D.  Chandler  has  V)een  appointed  general  western  agent 
of  the  Cutter  Electric  &  Manufacturing  Comiiany,  of  Phila- 
delphia, with  offices  at  1114  Marquette  building.  Mr. 
Chandler  expects  to  considerably  increase  the  sales  of  llie 
well  known  I.  T.  IC.  circuit  breakers  in  the  western  territory. 


The  Jackson  iV;  Sharp  Company,  Wilmington,  Del.,  has 
built  and  has  now  ready  for  painting,  lettering  and  trim- 
ming, some  standard  lo-bench  open  cars  which  can  be  fin- 
ished to  suit  on  short  notice  for  quick  delivery. 


The  Sanitary  Car  Grip  Company  has  been  incorporated 
at  Portland,  Me.,  to  manufacture  straps  for  street  cars.  The 
capital  stock  is  $50,000,  and  the  incorporators  are  Frederick 
B.  Wentworth  and  Edwin  W.  Brown,  of   Boston. 


The  II.  W.  Johns  Manufacturing  Company,  Chicago,  has 
sent  us  recent  catalogs  describing  its  electrical  materials, 
moulded  mica  insulators,  sockets,  etc.,  vulcabeston  controller 
parts,  electrotherms  and  "  H.  W.  J."  electric  heaters. 


The  entire  plant  of  the  Laconia  Car  Company  has  been 
sold  to  Frank  Jones,  of  Portsmouth  and  Edward  II.  Gilman, 
of  Exeter,  representing  a  new  company  with  a  capital  of 
$200,000  which  will  probably  be  increased  to  $500,000. 


Among  the  orders  now  going  through  the  shops  of  the 
John  Stephenson  Company  are  150  open  cable  cars  for  the 
Broadway  line,  New  York ;  cars  for  Salt  Lake  City  and 
nice  orders  for  Ecuador  and  Mexico.  The  works  are  quite 
busy. 

The  J.  W.  Atkinson  Company  has  been  incorporated  at 
Chicago  to  manufacture  electric  street  railway  and  railroad 
supplies.  The  capital  stock  is  $20,000,  and  the  incorporators 
are  John  M.  Atkinson,  Theodore  H.  Pletsch  and  George 
E.  C.  Johnson. 

Fred  C.  Ley,  of  Springfield,  Mass.,  who  built  the  Bristol 
&  Plainville  Tramway,  has  been  given  the  contract  to  build 
that  part  of  the  New  Britain  &  Hartford  line  extending 
from  the  present  terminus  to  Newington.  The  work  is  to 
be  finished  by  May  15. 

Col.  N.  H.  Heft,  chief  electrician  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  has  just  purchased  of  the 
Washburn  &  Moen  Manufacturing  Company  a  large  number 
of  its  "  crown  "  rail  bonds  to  be  used  on  the  new  electrical 
equipment  at  Berlin,  Conn. 


The  various  improvements  on  tin  rollers  for  car  use  that 
have  been  added  by  the  Stewart  Hartshorn  Company  have 
produced  the  natural  effect  of  inducing  more  car  lines,  both 
steam  and  electric,  to  equip  their  cars  with  shades  instead  of 

the  old  fashioned  wooden  slat  blinds. 


The  Brooklyn  &  New  York  Railway  Supply  Company, 
Elizabeth,  N.J.  reports  its  trade  improving,  and  the  register 
and  bronze  trimming  departments  ([ulte  busy.  Cars  are 
going  through  the  shops  for  Plainfielil,  N.  ).,  Brooklyn, 
Norwalk,  Conn.,  with  others  to  follow. 


Russel  &  Co.,  Massillon,  ().,  have  recently  l)een  awardetl 
several  large  contracts  for  their  four-valve,  mediuni  speed, 
Corliss  engines,  which  are  intended  for  street  railway  duty. 
Among  the  roads  purchasing  are  the  Pittsburg,  Allegheny 
&  Manchester,  the  New  Paltz  &  Wallkin  Valley,  of  Ulster 
county,  N.  \. ;  the  Detroit  &  River  St.  Clair,  the  Indianap- 
olis, (ireenwood  &  Franklin,  and  the  Cleveland  cS:  Chagrin 
Falls.  Future  i)ros])ects  are  reported  as  very  |)romising, 
particularly  in  the  street  railway  line. 
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Till-  Waslilnini  I't  Molmi  MaiiufaL'luriii<;  Company  has 
received  the  order  from  the  X.  ^'.,  N.  H.  &  11.  R.  R.  Com- 
pany for  the  rail  bonds  to  lie  used  in  the  new  electric  line 
from  Hartford  to  Berlin.  These  arc  the  stranded  "crown  " 
bonds  of  300,000  circular  mils  and  two  to  each  joint. 


The  K.  T.  IJurrowes  Company,  Portland,  Me,,  maker  of 
the  waterproof  curtain  material  "  oakette  "  has  just  issued  a 
small  pamphlet  illustrating  its  screen  factories,  which  are  the 
"  largest  in  the  world."  The  company's  large  catalog,  with 
samples,  prices  and  testimonials,  will  be  sent  on  request. 

'I'he  I-  G.  lirill  Company  has  just  received  an  order  for 
10  new  cars  from  the  Niagara  Falls  &  Lewiston  Railroad. 
They  are  to  be  summer  cars  and  supplied  with  every  appli- 
ance for  the  safety  and  convenience  of  tourists.  Automatic 
electric  brakes  of  new  design  are  being  fitted  to  the  cars. 


The  Dorncr  &  Button  Manufacturing  Company,  Cleve- 
land, O.,  has  recently  sent  to  the  trade  a  new  catalog  of  its 
electrical  railway  appliances.  Trucks  for  motor  and  trail 
cars,  wheels,  axles,  sweepers,  gears  and  pinions,  heaters, 
roller  bearings  and  various  special  machines  for  railway 
repair  shops  are  illustrated. 

In  describing  the  equipment  of  the  power  house  of  the 
the  Union  Traction  Company,  Philadelphia,  which  was 
destroyed  by  fire  on  March  3,  we  stated  that  Wetherill 
engines  were  used.  There  were  also  in  the  plant  several 
600-h.  )).  Westinghouse  compound  engines,  two  of  which 
are  shown  in  the  view  of  the  interior. 


The  Chase  Construction  Company',  of  Detroit,  has  been 
awarded  the  contract  by  the  Lorain  &  Cleveland  Railway 
Company,  to  put  in  the  electrical  work  on  the  line  now  in 
course  of  construction  between  Cleveland  and  Lorain,  O. 
E.  F.  Mann,  formerly  superintendent  of  construction  for  the 
Detroit  Railway,  will  supervise  the  work. 


The  Paul  O.  Stensland  Building,  of  Chicago,  has  increased 
its  electric  plant  by  the  addition  of  a  direct  connected  engine 
and  dynamo,  the  engine  being  furnished  by  the  Ball  Engine 
Company,  Erie,  Pa.,  and  the  dynamo  by  the  Jenney  Electric 
Company,  Inilianapolis.  This  is  the  third  direct  connected 
outfit,  furnished  by  the  same  companies,  in  this  building. 


The  R.  D.  Nuttall  Company  reports  a  gratifying  increase 
in  orders,  and  for  the  past  month  has  been  compelled  to 
work  overtime  to  meet  them.  During  all  the  months  of 
depression  the  works  ran  full  time,  which,  with  the  present 
report,  would  seem  to  indicate  that  goods  of  its  manufact- 
ure, as  well  as  the  methods  of  doing  business,  meet  with  the 
approval  of  the  street  railway  trade. 


The  Standard  Air- Brake  Company  of  New  York  reports 
an  exellent  business  for  March,  and  in  addition  to  deliveries 
at  home,  secured  several  good  orders  from  abroad,  including 
one  by  cable  for  air-brakes  for  the  Colonies.  This  company 
will  make  an  extensive  exhibit  at  the  Brussels  Exposition, 
which  opens  this  month;  the  shipment  made  per  the  "Fries- 
land  "  contained  full  working  outfits  for  motor  and  trail  cars, 
and  will  no  doubt  prove  of  great  interest  to  street  railway  men 
in  Europe.  General  Manager  Wessels  expects  to  attend  the 
exposition  in  June. 


The  Ldward  1'.  ^\llis  Company,  of  Milwaukee,  Wis.,  has 
purchased  the  Ijusiness  formerly  carried  on  by  the  Hercules 
Ice  Machine  Company  and  the  Reliance  Engineering  Com- 
pany of  Aurora,  111.,  and  is  prepared  to  supply  repair  parts 
on  all  ice  and  refrigerating  plants  erected  by  these  com- 
panies, as  well  as  to  design  new  machines  for  refrigerating 
plants  of  from  i  to  500  tons  capacity. 


C.  E.  Loss  &  Co.  of  Chicago,  have  received  the  contract 
to  build  a  street  railway  in  Jalapa,  Mexico.  The  road  will 
connect  the  towns  of  Coatepec  and  Huatusco,  near  the  port 
of  Vera  Cruz.  A  waterfall  will  generate  power  for  the 
line,  which  will  carry  freight  as  well  as  passengers.  The 
backers  of  the  enterprise  are  J.  B.  Haggin  of  New  York, 
and  Gen.  E.  C.  Frisbie  of  the  City  of   Mexico. 


The  Sterling  Supply  &  Manufacturing  Company  of  New 
York  has  removed  to  the  Lexington  building,  a  fine  new 
structure  at  145  to  155  East  25th  street,  betweed  Third  and 
Fourth  avenues.  Here  it  occupies  the  entire  third  floor, 
the  business  having  grown  so  fast  that  a  division  has 
become  necessary  of  the  special  departments,  of  sand  boxes, 
registers,  brakes,  fenders,  and  miscellaneus  supplies  for 
street  railways. 

The  Cutter  Electrical  and  Manufacturing  Company  has  a 
printed  check,  with  a  small  coupon  receipt  attached  at  ohe 
end,  which  saves  correspondence  and  is  very  convenient. 
The  check  is  made  out  to  the  creditor  and  signed  by  the 
president  and  treasurer  of  the  Cutter  company  and  on  the 
detachable  slip  the  amount  paid  is  stated  and  to  what  account 
together  with  these  words :  "We  send  herewith  our  check 
in  settlement  of  account  as  below.  If  found  correct,  the 
proper  indorsement  of  the  check  is  the  only  receipt  required. 
The  C.  E.  &  Mfg.  Co." 


Graphite  paints  have  received  a  very  scientific  recommend- 
ation from  Professor  Spennrath,  Director  of  the  Technical 
School  at  Aix-la-Chapelle.  Experiments  were  conducted 
with  various  pigments  and  oils,  covering  a  period  of  several 
years,  and  the  results  indicated  that  well  made  paints  of 
graphite  and  linseed  oil  are  the  most  enduring  for  iron  work 
and  surfaces  exposed  to  the  weather.  The  Joseph  Di.\on 
Crucible  Company  maintains  that  this  report  corroborates 
the  claims  that  the  silica  graphite  paints  are  superior  to  all 
others  for  this  class  of  work. 

The  Sterling  Supply  &  Manufacturing  Company,  New 
York,  is  now  nicely  established  in  its  new  plant,  Nos.  141 
to  I  '55  East  25th  street,  and  has  a  thoroughly  representa- 
tive establishment  for  the  manufacture  of  general  street  rail- 
way supplies.  President  J.  II.  Carson  reports  business 
since  the  first  of  the  year  as  very  good  indeed,  having 
received  a  large  amount  of  work  from  the  Metropolitan 
Street  Railway  Company,  the  Nassau  system  of  Brooklyn, 
the  Richmond  Traction  Company  and  two  or  three  systems 
in  Canada.  In  addition  to  that  there  is  considerable  inquiry 
as  well  as  some  business  from  Europe.  In  general,  the  out- 
look is  very  satisfactory. 


S.  C.  Strock,  150  Broadway,  New  York  City,  has  received 
some  large  orders  for  poles,  both  for  street  railway  and 
telegraph  purposes.  Recently,  he  secured  the  largest  con- 
tract for  manufactured  yellow  pine  poles  ever  given.  The 
American  Telephone   &.  Telegrapli   Company   needed  8,000 
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taper  poles  from  25  to  ^5  ft-  '"  '".-ngth  ami  this  oi'dor  was 
placed  with  Mr.  Struck.  The  poles  are  to  be  of  long  leaf 
yellow  piue,  square  cut  and  tapering  from  a  large  Initt  to 
one-half  size  at  the  top  and  creosoted  throughout.  Mr. 
Strock  is  w-ell  known  in  the  electrical  field,  having  been 
with  the  Thomson-Houston  and  General  Electric  Companies 
before  going  into  the  pole  business. 


The  Ajax  Metal  Company,  Philadelphia,  is  placing  on  the 
market  its  new  patent  interchangeable  trolley  harp,  for 
which  special  claims  are  made  as  to  simplicity,  durability 
and  cheapness  ;  the  new  harps  being  sold  for  about  50  per  cent 
less  than  the  old  style.  They  are  made  entirely  of  steel 
and  malleable  iron,  and  from  practical  experience  by  a  trolley 
road  in  Baltimore,  the  average  life  is  estimated  at  three 
years,  W'ithout  any  cost  for  repairs.  The  company  also  has 
on  the  market  its  celebrated  Ajax  trolley  wheels  made  of 
Ajax  metal  and  which  give  exceptionally  long  life.  A  spec- 
ialty is  made  of  babbit  metals  for  electric  roads,  attention 
being  called   to   the   uniformity  of  mixture  and  low  price. 


The  Standard  Air  Brake  Company  of  New  York,  through 
General  Manager  Wessels,  has  recently  closed  contracts 
with  the  Mason  City  &  Clear  Lake  road,  Iowa,  for  two 
special  air-brake  equipments  for  freight  motor  cars  and 
seven  trailers ;  also  with  the  Norfolk  &  Ocean  View  road, 
Virginia,  for  equipment  for  freight  and  passenger  car ;  also 
with  the  Richmond  Railway  &  Electric  Company,  Rich- 
mond, Va.,  for  supplying  air  brakes  for  its  new  cars.  For 
the  two  tirst-name<l  installations  the  "StandanI"  motor 
compressor  type  with  automatic  current  controller  will  be 
used,  and  in  the  last-named  the  geared  type  compressor  will 
be  used,  similar  to  those  in  service  on  the  Akron,  Bedford 
&  Cleveland,  and  Washington,  Alexandria  &  Mt.  Vernon 
roads. 

Greater  attention  is  constantly  being  given  to  long  dis- 
tance transmissions  and  the  results  of  high  voltage  on  the 
equipment  is  watched  with  interest.  The  General  Electric 
Company  was  gratified  to  receive  the  following  letter  from 
John  J.  Seymour,  president  of  the  San  Joaquin,  California, 
Electric  Company  :  "It  affords  me  great  pleasure  to  write 
you  regarding  the  successful  operation  of  the  Fresno  long 
distance  transmission  plant  installed  for  our  company.  The 
entire  plant  as  furnished  has  been  in  actual,  practical  opera- 
tion for  a  period  i>i  several  months.  The  35  miles  trans- 
mission has  given  us  no  trouble  whatever.  Our  load  at 
present  consists  of  14^  arc  lights,  5,o(xj  incandescent  lights 
and  410  h.  p.  in  motors,  the  latter  including  180  h.  p.  for  the 
Sperry  Flour  Mill  and  75  h.  p.  for  the  city  pumping  plant. 
All  of  the  machinery  doing  this  work  has  worked  with  ])er- 
fect  success  from   the  start." 


The  McGuire  Manufacturing  Company  of  this  city  is  rim- 
ning  all  its  departments  full  time  and  has  on  hand  a  very 
flattering  number  of  orders  for  trucks  and  ratchet  handles, 
and  we  understand  has  been  awarded  the  contract  for  jofj 
trucks  for  the  new  Benton  Harbor  Electric  Railway  iV 
Transit  Company.  It  has  finisheil  delivery  of  50  No.  26 
pivotal  motor  trucks  to  McN'augle,  Holcotnb  &  Co.,  of  this 
city,  and  is  working  on  the  following  orders  :  Buffalo  &  Wil- 
liamsvillc  CN.  Y.)  Railway  Company,  People's  Railway 
Company,  Dayton,  (), ;  Chicago  City  Railway  Company, 
Frederick  (Mil.)  &  Middletown  Railway  Company,  New 
Castle    (I'a.)    Electric    Street    Railway    Company,    Second 


Avenue  Railway  Companv,  Pittsburg;  Waterloo  it  Cedar 
Falls  ( la. )  Rapid  Transit  Company.  The  company's 
foreign  trade  is  steadily  increasing  and  the  outlook  for  busi- 
ness abroad  this  year  is  very  encouraging. 


The  Weston  Engine  Company,  Painted  Post,  N.  \ ., 
during  the  first  week  in  April  closed  the  following  con- 
tracts :  Masonic  Temple  Association  of  Detroit,  for  two 
10x12  and  one  6,\8  Imperial  engines,  direct  connected  to 
Triumph  generators;  McCoy's  Hotel,  Chicago,  14x14, 
direct  connected  to  Western  Electric ;  Soldiers'  and  Sailors' 
Home,  Xenia,  O.,  one  12x12  and  one  10  x  10,  direct  connected 
to  Western  Electric  generator;  Jacob  Reed's  Sons,  Phila- 
delphia, 14x14  and  10x10,  direct  connected  to  General 
Electric  generators;  Julian  Scholl  &  Co.,  one  14x14, 
belted.  Manager  HoUister  writes:  "Business  is  improv- 
ing with  us  every  day,  and  we  are  securing  all  the  work  we 
can  possibly  handle  with  our  present  plant.  We  are  run- 
ning our  plant  from  midnight  Sunday  night  until  midnight 
Saturday  night,  and  working  nearly  100  men  in  our  ma- 
chine department  alone.  We  now  contemplate  the  erection 
of  another  large  building,  probably  50x150  or  200  ft.  to 
take  care  of  our  daily  increasing  business." 


RELIABLE  SWITCHBOARD  INSTRUMENTS. 


The  Keystone  Electrical  Instrument  Company  of  Phila- 
delphia has  made  some  important  alterations  in  the  design 
of  its  switchboard  instruments.  This  is  the  result  of  years 
of  experience  and  careful  study  of  the  electrical  principles 
and    mechanical    construction   of    voltmeters   and    ammeters. 


The  purpose  was  to  get  an  instrument  that  would  indicate 
correctly  both  direct  currents  and  the  virtual  potential  and 
amperage  of  alternating  currents.  Fig.  1  represents  the 
"K"  type  of  voltmeter,  with  and  without  illuminated  dial. 
Fig.  2  shows  a  galvano- 
meter ground  detector, 
which  is  very  valuable  in 
indicating  the  extent  and  on 
which  side  of  the  line  the 
ground  is  located.  These 
instruments  are  all  carefully 
calibrated,  and  the  scales 
are  so  divided  that  readings 
can  be  cpiickly  and  readily 
taken.  The  bearings  are 
jeweled.  There  is  no  effect 
from  change  of  temperature 
or    external    magnetization. 

The  instrument  is  dead  beat,  andthere  is  no  heating  within 
itself.  The  moving  parts  are  inclosed  in  a  dust  proof, 
handsomely  (niishe<l  case. 
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PRUSSIAN  ELECTRIC  STREET  RAILWAY. 


We  show  a  cut  of  tlio  typi.'  of  motor  car  which  will  be 
used  on  the  Oherschlesischc  Dampfstrassenhahn  system  in 
Prussia,  a  steam  road  which  is  soon  to  be  equipped  elec- 
trically. The  Standard  Air  Brake  Companv,  through  its 
continental  agent,  the  Bergische  .Stahl  Industrie,  secured  the 
contract  for  equipping  30  motor  cars  and  50  trail  cars  with 
its  brakes,  this  type  being  specified  because  of  the  satis- 
factory results  obtained  in  Leipsig,  where  one  road  has 
some  300  of  these  equipments. 

These  80  cars  will  make  a  very  handsome  appearance,  and 
in  addition  to  carrying  first-class  passengers  it  will  be  noticed 
that  there  are  compartments  for  second  and  third  class  pas- 
sengers as  well. 

The  Oberschlesische  is  a  narrow  gage  road,  30  in.,  and   as 


WATER  POWER  AND  HIGH  VOLTAGE  IN 
SOUTHERN  CALIFORNIA. 


A  new  enterprise  has  been  started  which  promises  much 
for  the  street  railways  in  Los  Angeles  and  cities  in  that  vic- 
inity. The  Southern  California  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $1,000,000  to  develop 
the  water  power  of  the  Santa  Ana  river.  The  water  is  to 
be  taken  from  the  junction  of  Bear  creek  with  the  river  and 
carried  in  a  stone  ditch  and  pipe  line  along  the  hills  to  the  head 
of  the  Bear  valley  canal  where  it  will  be  deli\ered  to  the  tur- 
bines at  a  head  of  1,100  ft.  It  is  estimated  that  io,oooh.  p.  will 
be  developed  and  this  is  to  be  transmitted  75  miles  to  Los 
Angeles  at  a  voltage  of  30,000.  San  Bernardino,  Pomona, 
Ontario  and  Pasadena  will  also  be  supplied.  Henry  Fisher 
of  Pittsburg  and  H.  H.  Sinclair,  president  of  the  Redlands 


MOTOR   CAR— OBEltSCHLESlSCHE   STEAM    STREET   RAILWAY. 


there  is  no  room  on  the  axles  for  the  axle-driven  compress- 
ors, gearless  motor-driven  compressors  are  used.  The  motor 
compressor  furnished  is  i6x  24X  18  in. ;  its  location  is  shown 
in  the  cut.  The  hand  brake  staff  is  retained.  Each  car  is 
equipped  with  four  motors,  one  to  each  axle,  of  a  specially- 
narrow  design.  The  weight  of  a  train  loaded  is  about  50 
tons.  The  steepest  grade  is  about  5  per  cent,  and  the  aver- 
age speed  contemplated  about  16  miles  per  hour. 

General  Manager  Wessels,  of  the  Standard  Air-Brake 
Company,  is  pushing  a  vigorous  campaign,  not  only  at  home 
but  abroad,  and  doing  a  vast  amount  of  good  work  in  making 
the  value  of  air  brakes  understood  and  appreciated. 


W.  T.  Van  Brunt,  general  manager  of  the  St.  Joseph 
(Mo.)  Railway,  Light,  Heat  &  Power  Company,  states  that 
the  cars  on  his  lines  make  a  daily  average  of   126  miles. 


The  Columbia  &  Western  Railway  Company  is  consider- 
ing the  feasibility  of  using  electricity  on  the  lines  in  British 
Columbia.  Water  rights  have  been  secured  in  the  vicinity 
of  the  road  which  can  be  used  for  water  power  in  generating 
electrical  energy. 


Electric  Light  &  Power  Compan3  are  the  leading  spirits  in 
the  undertaking.  The  surveys  have  been  completed  and  the 
specifications  asking  for  bids  on  work  and  material  are  now 
ready.  It  is  proposed  to  deliver  power  to  Los  Angeles  by 
January  i,  189S.  As  this  voltage  is  to  be  the  highest  in  prac- 
tical operation,  its  use  will  be  watched  with  much  interest. 


ALLEGHENY  TAXES  GROSS  RECEIPTS. 


An  oi-diance  was  passeci  bv  the  Allegheny  council  requir- 
ing all  corporations  to  pay  into  the  city  treasury  a  certain 
per  cent  of  the  gross  income  and  for  street  railways  this  was 
fixed  at  four  per  cent.  This  was  protested  by  the  railway 
companies  as  being  exorbitant.  After  considerable  negoti- 
ation, Dawson  Callery,  president  of  the  Federal  Street  & 
Pleasant  Valle}'  Passenger  Railway  Company,  and  Geo.  B. 
Hill,  president  of  the  Pittsburg,  Allegheny  &  Manchester 
Traction  Company  made  a  compromise  with  a  committee 
from  the  council.  The  agreement  is  that  the  companies  will 
pay  two  per  cent  of  tlie  gross  receipts,  amounting  to  about 
$35,000  annually  and  promptly  meet  the  payments  for 
street  pa\ing  for  which  suits  are  now  pending. 
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Removal  Notice 


We  beg  to  announce  that  we  have  removed  from 
the  Betz  Building,  to  10  So.  Tenth  Street,  Philadelphia, 
Avhere  we  have  established  a  large  and  commodious 
warehouse.  We  now  have  in  stock  a  full  line  of  mate- 
rial manufactured  by  the  well-known  Companies  vie 
represent,  together  with  a  Full  and  Complete  Stock  of 
Electric  Railway  Material  and  Supplies  for  immediate 
shipment.  Our  facilities  for  handling  our  rapidly  in- 
creasing business  are  now  strictly  first-class. 

MAYER  &  ENGLUND, 


10  South  Tenth  St. 


Phi  1  adelphi  a,  Pa. 


WRITE  FOR  LATEST  PRICES.      IMMEDIATE  SHIPMENT  FROM  STOCK. 


BiPFrfoFg  of  jSlTFFt  IBLailiDHg  ^Sssoriations. 


American  Street  Railway  Association. 

Preeideat.  R.  McCcllooh.  8t.  Lnnie.  Mo.;  First  Vice-PreBident,  ('.  S.  Sergeant, 
Boston,  Mass.;  Second  Vice-President.  D  B.  DrEn,  AnRusta.  lia.;  Third  Vice- 
President,  C.  F.  HoLMEii.  Kansas  City.  Mo.;  Secretarj  and  Treasurer,  T.  ('.  Pen- 
UtOTOX,  Chicago,  111.  Execntive  Committee,  H.  M.  LiTTEIL,  New  York;  H.  P. 
BbadfobD,  Cincinnati,  O.:  C.  H.  Smith,  Troy,  N.  Y.;  H.  SODLLIK,  St.  Lonis.  Mo.; 
O.  B.  HiPPEE.  Des  Moines,  Is. 

Next  meeting.  Niagara,  N.  Y.,  third  Taesday  in  October,  1897. 


New  York  State  Street  Railway  Association. 

President,  H.  Tbaci  Rooers.  Binghamton;  First  Vice-President,  W.  Caril  Elv; 
Niagara  Falls;  Second  Vice  President,  John  N.  Becklky,  Roche>t.er;  Secretary 
and  TreasQrer,  H.  A.  Robinson.  New  York.  Executive  Committee:  H.  H.  Vbee- 
l,A»D.  New  York  City:  John  W.  MoNamara,  Albany;  H  .M  Watson.  Buffalo.  C.  L. 
BossiTKR,  Brooklyn. 

Next  meeting,  Niagara  Falls,  first  Tnesday,  September,  18(47. 

Ohio  State   Tramway  Association. 

President,  A.  A.  Anderson,  Youngstown;  Vice-President,  T.  R.  ('atlin,  ("anton. 
Secretary  and  Treasarer,  J.  B.  Hanna,  (.'leveland  ■  Chairman  Executive  Com- 
mittee, W.  F.  Kelley.  Colnmbns. 

Next  meeting,  (.'olombns.  June  V>,  ]H!f7. 

Pennsylvania  State  Street  Railway  Association. 

President.  John  Lloyd.  AlUxma:  First  Vice-President,  Aiiikrt  Johnson, 
AUenUjwn:  Second  Vice-President,  Hobt.  E.  Wbioht,  Allentown:  Secretjiry,  H. 
P.  Leioiit.  L<ibanon;  Treasurer.  W.  H.  Lanich.  York.  Execuiivo  Committee. 
John  Liotd.  B.  F.  Myebh,  S.  P.  Lejciht,  John  A.  Hum  and  E.  C.  Feltoh. 

Next  meeting.  Allentown,  first  Wednesday  in  September,  lH!f7. 


Michigan  Street  Railway    Association. 

President.  W.  1,.  Jknkh.  Port  Huron 
eph ;  Secretary  and  Treasurer.  H.  H.  Ha: 
mittee,  OFnoEBB  or  the  Ahhociatio 
DowNB,  Kalamazoo, 


lcePri,»id..nt.  VV.  WoRni  Mean,  St.  .lo 
UEIT.  Jr  .  (jrnnd  Kapids  ;  Executive  Con 
and  Chab.  .V.  Hwil'T.    Detroit,   and  K.  1 


Massachusetts   Street   Railway  Association, 

President.  I'RKxnss  (^dmminos.  Boston;  First  Vice-President.  P.  F.  .Sullivan, 
Lowell ;  Second  Vice-President,  John  R.  Graham.  Quincy;  Secretary,  Chas.  S. 
Clabk,  Boston  ;  Treasurer;  W.  F.  Pope.  Boston.  Executive  Committee:  E.  P. 
Shaw,  Newboryport ;  E.  C.  Foster.  Ijynn;  Chas.  B.  Pratt.  Worcester;  G.  H. 
Campbell,  Lawrence,  and  S.  M.  Thomas,  Taunton.  Auditing  Committee,  J.  N. 
Akabman,  Worcester ;  C.  8.  Beroeant,  Boston,  and  Robert  S.  Goff,  Fall  River, 
held  every  month. 


Connecticut  Street  Railway  Association. 

President,  H.  HoLToN  Wood.  Derby;  Vice  President,  Hknuy  S.  Parmelee.  Nb 
Haven  ;  Secretary,  E.  E  Breed,  New  Britain;  Treasurer,  E.  S.  Goodrich,  Ne 
Britain.  Executive  Committee,  A.  L.  YouNO.  Waterbury;  E.  I>hAel  Kilby  an 
A.  W.  DoDOE. 


Texas  Street  Railway  Association. 

President,  C,\RL  F.  Dr.vke.  Austin;  Secretary  and  Treasurer,  C.  L.  Wake- 
field. Dallas.  Executive  Committee:  The  Offioees  and  Geo.  B.  Eendbioes, 
Fort  Worth,  and  A.  H.  Havward,  Houston. 

Next  meetinK.  Austin,  tliird  Wednesday  in  March,  18(17. 


The  Maine  Street  Railway  Association. 

President,  W.  R.  Wood,  Portland  ;  Secretary  and  'IVeasurer,  E.  A.  Newman, 
Portland.  E-Xenntive  Committoee.  W.  R.  Wood,  Portland  ;  H.  Twitoiiei.l,  Hath  ; 
A.  F.  Gebald.  Waterville;  J.  Havnes,  Augusta;  G.  E.  Maoombee,  Rockland;  E. 

H.  Banks,   Birlilcford  ;  E.  K    Day. ;     F.  N.  Ladouton,   Bangor;   K.  W, 

Dana,  Lewiston. 

Next  meeting,  February,  1K!(7. 

The   California   Street   Railway  Association. 

President,  Char.  F.  ((bookeb.Sbr  Francisco;  Vice-President,  8.  B.  MoI.eneoan, 
San  Francisco;  Secretary  and  Treasurer,  J.  E.  Mobris.  Oakland.  Executive  (;om- 
mittee,  E.  P.  ViNINO,  Una  Frauoisco;  F.  W.  Wood,  Lob  Anglos;  I,.  Wb«EI,eb 
Alameda. 

Next  meeting,  third  Tues<lay  in  April,  1K<I7, 
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20th   CENTURY   FEEDER  WIRE. 

WE  MANUFACTURE  THE  BEST  GRADE  OF  WEATHERPROOF  WIRES,  RUBBER 
WIRES,  LEAD  ENCASED  CABLES  AND  ALL  OTHER  KINDS  OF  INSULATED  WIRES. 


NEW   YORK  STORE,   136    LIBERTY  ST. 
D.   G.   SCOTT.    MANAGER 
CHICAGO    STORE,   19  S.   CANAL  ST. 
TESCHEN-MACOMBER-WHYTE    CO.,    ACTS, 


CREFELD  ELECTRICAL  WORKS, 

49  FEDERAL  ST.,  BOSTON. 


BIBBER,  WHITE  &  CO.,  Gen   Acts. 

factory:  saylesville,  r.  i. 


Ne?Lereat/^at,cCoup 


3DH..A.TJC3Hn7      I^ESnr^ESCJ^T. 


New  because  radically  unlike  any  otVier.  Great  because  the  same  drawhead  allows  a  flexible, 
rigid,  direct-slack,  long-link  and  short-link  coupling,  and  will  couple  automatically  with  all  of  them, 
it  can  therefore  be  used  in  nearly  all  kinds  of  lifting,  holding  and  drawing,  and  specially  adapted  to 
the  use  of  Trolley  Cars,  Traction  Engines  and  Field  Artillery.  A  full  size  working  model  with 
attachments  will  be  on  exhibition  the  third  Wednesday  of  each  month  at  No.  303  Ellicott  Square, 
Buffalo,  N.  Y.  American,  Canadian,  British,  French  and  Belgian  patents  on  royalty  or  outright.  This 
invention  is  bound  to  fill  a  niche  in  mechanics  and  the  most  conservative  manufacturer,  capitalist  or  expert  should  see  the  model.    Address 


D.J. 


Co.,  N.  Y.,  0. 8.  fl. 


Patentee  and  sole  owner  of  ttiese  patents. 


A  RAILWAY  MOTOR  FOR  HEAVY  SERVICE. 


AUTOMATIC  CIRCUIT  BREAKERS. 


The  accompanying  cut  represents  a  G.  E.  51  railwa}' 
motor  which  has  been  specially  designed  for  high  speed 
suburban  and  elevated  railway  work.  It  has  a  capacity  of  So 
h.  p.,  rated  according  to  the  standard  basis  of  a  rise  of  75° 
C.  above  the  temperature  of   the  surrounding  air  after  a  run 


O.    E.   51    RAILWAY    MOTOR. 

of  one  hour  at  rated  load.  A  considerable  range  of  speed 
can  be  attained  by  different  gear  reduction  combinations. 
For  high  speed  work  a  reduction  from  i  to  1.74  can  be 
used  and  two  motors  of  this  type  will  drive  a  train  of  25  or 
30  tons  at  speeds  up  to  45  or  50  miles  an  hour.  For  snow 
plows,  freight  locomotives  and  slow  speed  work  this  style 
of  motor  can  be  satisfactorily  used  with  larger  gear  reduc- 
tions. In  general  appearance  the  motor  resembles  the  G.  E. 
1,000.  The  field  frame  consists  of  two  steel  castings  parted, 
horizontally  but  extended  back  to  envelop  the  car  axle,  and 
when  closed  makes  the  motor  dust  and  water  proof.  A 
large  opening  is  provided,  allowing  easy  access  to  the  motor 
for  the  adjustment  of  the  brushes  and  the  inspection  of  the 
interior.  A  hand  hold  is  provided  in  the  bottom  of  the 
frame  for  the  removal  of  any  refuse  that  may  accumulate 
there.  The  axle  bearings  are  of  ample  dimensions  and 
lubricated  from  wool  waste  packed  in  the  oil  reservoir.  The 
armature  bearings  are  adjustable,  set  screws  at  the  bottom 
being  used  to  raise  or  lower  the  armature.  The  arma- 
ture, commutator  and  brush  holders  are  of  the  standard  G.  E. 
type. 


It  is  now  recognized  that  fuse  wire  does  not  furnish 
adequate  protection  against  short  circuits,  overloads  or  light- 
ning, and  automatic  magnetic  circuit  breakers  are  a  neccssitv 
in  any  well  designed  station.  The  illustrations  show  the 
latest,  improved  circuit  breakers,  closed  and  open,  made  bv 
the  Automatic  Circuit  Breaker  Company  of  Newaygo, 
Mich. 

This  instrument  can  be  regulated  over  a  considerable  range 
of  current  and  is  guaranteed  to  operate  within  one  per  cent 
of  the  set  capacity.  When  the  current  exceeds  the  pre- 
arranged amount  a  magnetic  armature  strikes  a  sharp  blow. 


releasing  a  catch.  This  permits  a  spring  in  the  dash  pot  to 
act  and  by  a  hammer-like  blow  the  break  frame  is  struck  and 
the  circuit  broken.  The  action  is  instantaneous  and  saves 
the  machines  and  instruments  from  any  serious  effects  of  an 
excessive  current  in  the  circuit. 


The  Railway  Material  &  Tool  Exhibit  Company  has  a 
new  office  in  the  Great  Northern  Building,  Chicago,  where 
those  interested  either  in  steam  or  electric  railway  appliances 
are  always  welcoine.  Material  and  equipments  are  on 
exhibition  and  catalogs  are  issued  at  intervals  giving  an 
account  of  the  machinery  and  appliances.  The  rooms  are 
in  a  convenient  location,  and  visitors  will  find  the  manager 
ready"at  all  time  to  show  and  explain  the  exhibits. 
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WINDSOR  &  KENFIELD   PUBLISHING  COMPANY, 
OLD  COLONY  BUILDING,         •  -         CHICAGO. 

TELEPHONE.    HARRISON    TS4. 

Pnbliahed  on  the  15th  of  each  month. 


SUBSCRIPTION,     -     -     -    TWO  DOLLARS. 
Foreign  Subscription.     -      Four  Dollars  American  Money 

Address  all  Communicalions  and  Remittances  to  Windsor  ^  Kenfield  Publish 
ing  Company^  Old  Colony  Buildings  Chicago. 

H.  H.  ■WTINDSOH,  F.  8.  KENFIELD, 

Editor.  Business  Manager. 


CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  o!  interest  to  those  engaged 
in  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
cither  to  companies  or  ofi&cers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  staling  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 

This  paper  is  a  member  ol  the  Chicago  Trade  Press  Association. 

Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 


VOL.  7. 


MAY,  1897. 


NO.  5 


Connecticut  has  passed  a  law  which  compels  suit, 
to  be  brought  against  street  and  steam  railways,  or 
notice  of  suit  to  be  brought  later,  to  be  served  on  the 
company  within  four  months  of  the  date  of  accident  or 
death.  This  is  a  good  law.  and  while  working  no  hard- 
ship on  any  legitimate  claimant,  will  go  a  long  ways 
toward  reducing  the  number  of  fake-injury  suits  which 
are  the  bane  of  transportation  companies.  A  company 
obviously  stands  very  little  show  to  secure  witnesses  who 
might  have  been  on  a  car  one  or  two  years  previous,  for 
of  course  in  the  fake  cases  the  conductor  has  put  in  no 
report.  It  often  occurs  that  the  conductor  who  was  in 
charge  of  a  car  on  a  certain  trip  two  years  ago  has  left 
the  company,  and  no  one  knows  where  he  has  gone. 
Four  months  will  be  quite  bad  enough  in  these  fraud 
cases,  but  a  great  improvement  on  the  several  years  as 
still  in  force  in  many  states. 


Skckktaky  Penington,  of  the  American  Street  Rail- 
way Association,  has  already  issued  the  official  notice  of 
the  October  meeting  at  Niagara  Falls.  Assignments 
have  been  made  for  the  eight  papers  which  will  be  pre- 
sented, and  are  in  the  hands  of  very  strong  committees. 
The  subjects  are  all  good,  and  include  such  20th  century 
c|uestions  as  municipal  ownership,  gas  engines  in  power 


houses,  and  long  distance  transmission.  In  this  connec- 
tion we  cannot  refrain  from  reminding  our  readers  that 
companies  may  join  the  association  at  any  time  during 
the  year,  and  that  the  membership  ought  to  be  double 
what  it  is.  The  arrangements  for  exhibits  promise  to  be 
good,  although  at  this  writing  the  local  committee  at 
Niagara  which  has  the  space  in  hand,  has  issued  no  plat 
of  ground  tioor,  or  made  assignments  of  space  to  appli- 
cations, some  of  which  have  been  on  file  now  nearly 
seven  months.  The  size  and  arrangement  of  the  build- 
ing were  determined  on  long  since,  and  if  the  com- 
mittee at  Niagara  appreciated  the  anxiety  of  exhibitors 
to  know  at  the  earliest  date  possible,  the  shape  and  loca- 
tion of  their  space,  it  certainly  would  give  this  matter 
the  attention  it  deserves, 

O.N  another  page  will  be  found  a  notice  that  the  Cin- 
cinnati Street  Railway  will  in  the  future  refrain  from 
insuring  its  property  against  fire.  This  was  brought 
about  by  the  short  sighted  action  of  the  insurance  com- 
panies in  raising  the  rates,  and  also  by  the  insertion  of 
arbitrary  and  unjust  conditions  in  the  policies.  In  all 
probability  the  example  of  the  Cincinnati  company  in 
effectively  resisting  these  demands  will  be  followed  by 
the  street  railways  in  other  cities  where  the  same  or 
similar  conditions  exist.  Unfortunately  this  course  is 
only  permissible  with  those  companies  which  are  large 
enough  to  carry  their  own  risks,  but  for  the  most  part 
it  is  only  in  the  large  cities  that  these  important  differ- 
ences between  the  underwriters  and  the  insurers  arise. 
Not  long  since,  however,  the  Review  published  an 
account  of  a  small  road  which  had  been  obliged  to  cease 
operations  because  of  the  arbitrary  rulings  of  the  local 
underwriters. 

The  X-rays  promise  to  be  of  great  and  unequaled 
service  in  a  certain  class  of  damage  claims.  We  refer 
to  fraud  claims,  fake  accidents  and  the  like,  of  which  in 
many  cases  the  claim  department  is  certain,  but  here- 
tofore found  it  a  very  difficult  matter  to  prove.  Such  a 
case  was  recently  worked  on  the  City  &  Suburban,  of 
Baltimore,  but  the  company's  adjuster  cleverly  exposed 
the  swindle  by  causing  the  claimant  to  sit  for  an  X-rays 
photograph  of  his  alleged  broken  arm  The  startling 
result  caused  a  drop  in  estimated  damages  from  $2,000 
to  $25  on  the  part  of  the  attorney  for  the  plaintiff,  while 
the  injured  ( .''  )  party  hastily  left  town  to  avoid  arrest, 
taking  his  arm  with  him.  The  suggestion  of  possibili- 
ties to  claim  departments  in  employing  this  method  to 
determine  the  actual  facts  in  such  cases  is  highly  prom- 
ising of  good  results,  and  will  gladly  be  accepted  by 
companies.  An  account  of  this  interesting  case  is  given 
in  detail  in  this  issue. 


Too  many  companies,  like  individuals,  begin  at  the 
wrong  end  when  planning  to  reduce  insurance  charges 
by  the  employment  of  precautionary  measures.  Some 
go  ahead  and  erect  a  building  with  little  or  no  regard  as 
to  the  arrangement  and  location  of  oil  rooms,  heating 
.-ipparalus,   etc.      After   the   building  is  ii]>  they   consider 
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the  installation  of  sprinklers,  extinguishers  and  similar 
devices.  In  many  cases  the  advantage  gained  by  such 
means,  and  for  which  allowance  is  made  by  insurance 
companies,  does  not  begin  to  equal  what  would  have 
been  allowed  on  different  and  no  more  expensive  con- 
struction without  the  extra  expense  of  fire  apparatus.  We 
have  in  mind  a  case  to  which  our  attention  was  called  a 
few  days  ago  of  a  manufacturing  plant.  The  owner 
spent  several  months  and  some  hundreds  of  dollars  dic- 
tating the  layout  of  his  new  works  before  turning  his 
plans  over  to  the  architects.  But  he  so  carefully 
studied  the  matter,  and  finally  arranged  his  danger  points 
in  such  a  way,  and  by  erecting  mill  construction,  he 
secures  a  rate  of  about  $500  per  annum  on  $250,000, 
where  ordinarily,  and  in  his  old  works  the  rate  was 
$2,500  per  annum.  The  amount  of  money  saved  in  a 
long  term  of  years  is  readily  seen  to  be  quite  important. 
While  our  power  house  construction,  as  now  practiced, 
is  practically  fire  proof,  and  does  not  admit  of  marked 
improvements,  there  is  abundant  opportunity  for  study 
in  car  house  building,  and  in  the  erection  of  new  depots 
managers  will  do  well  to  give  this  subject  the  most  care- 
ful and  thorough  investigation. 


The  collision  of  a  trolley  and  steam  train  at  Tampa, 
Florida,  in  which  one  passenger  was  killed,  and  two 
others  seriously  injured,  should  be  a  lesson  to  the  mana- 
gers of  roads  operating  without  conductors.  The  car  was 
left  running  at  a  slow  speed  while  the  motorman  went 
to  the  rear  to  collect  fares.  An  altercation  occured  over 
change,  and  while  two  passengers  and  the  motorman 
fought  it  out,  the  car  reached  a  steam  road  crossing 
just  as  a  train  approached,  and  a  terrible  accident 
resulted.  Strangely  enough  the  man  killed,  and  the 
one  most  seriously  hurt  were  the  ones  who  had  the 
motorman  down  on  the  floor.  It  is  practical  to  operate 
some  lines  with  only  one  man  in  charge,  but  cars  should 
never  be  allowed  to  move  while  that  man  is  away  from 
his  controller. 


The  most  serious  accident  of  the  month  and  the 
worst  in  some  time,  occurred  at  Portland,  Oregon.  A 
car  with  thirty-four  passengers  was  descending  a  grade 
when  the  brake  failed  to  work.  When  some  distance 
from  the  accident  the  motorman  jumped.  The  conduc- 
tor did  his  best  to  stop  the  car  which  was  now  running 
wild  but  failed,  and  at  the  foot  of  the  grade  at  the 
entrance  to  a  sharp  curve  the  car  jumped  the  track,  and 
passing  on  went  through  a  bridge  into  a  slough,  result- 
ing in  the  death  of  three  and  severe  injury  of  nearly  all 
the  other  passengers.  The  cowardly  action  of  the 
motorman  cannot  be  too  deeply  censured,  for  no  man 
should  accept  a  position  where  the  lives  of  others  are 
intrusted  to  his  keeping,  who  is  not  willing  to  stand  by 
his  post  to  the  last.  His  behavior  at  the  critical  moment 
of  danger  is  in  marked  contrast  to  others  who  in  similar 
positions  have  remained  on  the  front  platform  to  the 
last,  several  even  at  the  loss  of  their  lives,  thus  proving 
themselves  as  true  heroes  as  ever  fell  in  battle. 


We  direct  the  special  attention  of  intending  exhibit- 
ors at  the  next  convention  of  the  American  Street  Rail- 
way Association  to  that  portion  of  the  secretary's 
announcement  which  refers  to  the  appointment  of  a  rep- 
resentative to  superintend  installation.  It  was  through 
the  efforts  of  the  Review  exclusively  that  the  opinions 
of  a  large  number  of  leading  exhibitors  found  expres- 
sion in  the  article  published  last  December.  The  execu- 
tive committee  has  most  courteously  recognized  those 
requests,  and  promised  to  recognize,  subject  to  the  com- 
mittee, whoever  the  exhibitors  may  unite  upon.  Now 
let  the  exhibitors  make  their  plans  for  a  superintendent 
of  exhibits,  bureau  of  information,  or  whatever  he  may 
be  termed.  Of  course,  the  principal  work  of  installa- 
tion will,  as  heretofore,  be  conducted  by  the  exhibitors 
themselves,  but  it  will  be  a  great  help  and  a  big  saving 
of  expense  for  such  an  officer  to  get  on  the  ground 
early,  secure  sufficient  and  competent  teaming  and  car- 
penter forces,  etc.,  and  at  prices  which  are  right.  The 
functions  of  such  an  official  were  fully  explained  in  the 
December  article  referred  to  above.  We  hope  to  see 
the  matter  taken  up  at  once. 


THE  HUMPHREY  BILL. 


The  now  celebrated  Humphrey  bill  will  probably  be 
called  up  for  its  second  reading  in  the  Illinois  legislature 
about  the  time  this  reaches  our  readers.  No  bill  in  years 
has  aroused  so  much  hostile  expression  in  Chicago  as  this, 
and  much  of  the  work  of  the  opposition  would  put  to  shame 
that  of  ward  heelers  of  the  most  unblushing  type.  In  the 
name  of  "  reform,"  business  men  are  standing  shoulder  to 
shoulder  with  boodle  aldermen  of  the  worst  class,  and  using 
every  effort  to  assist  these  parasites  to  gain  their  desired 
ends.  The  daily  press  has  been  the  willing  tool  of  these 
same  politicians,  and  has  fairly  exhausted  itself  in  printing 
columns  of  lies.  Two  illustrations  will  suffice;  the  dailies 
came  out  simultaneously  with  the  startling  discovery  that  the 
bill  as  framed  called  for  a  payment  of  percentages  on  "  gross 
earnings "  which  they  thereupon  proceeded  to  prove  was 
what  would  be  left  after  paying  all  operating  expenses, 
interest,  dividends,  taxes,  insurance,  and  anything  else  the 
company  might  incline  to  do,  and  that  the  percentage  would 
be  figured  on  what  was  left;  admittedly  not  very  much. 
We  need  not  comment  on  this.  Another  scheme  was  a 
great  furore  over  an  alleged  case  of  attempted  bribery,  to  a 
man  said  to  resemble  a  senator  and  who  was  occupying  his 
seat  while  the  senator  was  absent  on  committee  work.  The 
canard  was  a  fake  of  the  thinnest  kind,  but  was  given 
columns  and  deceived  many  people.  Some  aldermen  went 
so  far  as  to  print  slanderous  posters  calling  certain  legislators 
thieves,  and  posted  these  on  bill  boards  in  the  district  from 
which  the  member  assailed  was  elected.  One  man  is  already 
defending  a  libel  suit  for  $50,000  as  a  result.  If  one-half 
the  anarchy  now  preached  from  public  platforms  and  pulpits 
in  this  city  by  people  who  ought  to  know  better,  had  been 
talked  by  workingmen,  the  public  would  have  asked  for 
police  interference  and  had  the  meetings  stopped.  When  a 
prominent  politician  on  the  recent  "  reform  "  ticket  addresses 
a  meeting  and  urges  his  hearers  to  use  a  rope  and  the  first 
handy  lamp  post  because  men  with  good  reputations  and 
understanding  the  bill  have  seen  fit  to  favor  it,  little  remains 
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to  be  said  as  to  the  position  occupied  b)'  the  frantic  and 
misguided  opposition.  The  bill  is  a  good  one  and  ought  to 
pass,  even  if  the  value  of  a  seat  in  the  Chicago  city  council 
is  greath"  depreciated  in  consequence. 

Ex-Governor  Altgeld  has  frequently  been  accused  of 
strong  anarchistic  tendencies,  but  even  he,  from  a  public 
platform  in  this  city,  at  one  of  the  "  reform  "  meetings,  gave 
expression  to  the  following  strong  language  : — 

I  tried  to  get  all  the  light  I  could  two  years  ago;  tried  to  see  if 
there  was  something  I  could  suggest  that  could  solve  some  of  these 
great  problems.  The  corporations,  on  the  one  hand,  said:  "Why 
we  are  literally  eaten  up  at  home.  We  have  to  defend  ourselves 
every  week  in  the  year  against  almost  every  man  that  holds  office. 
We  want  to  look  somewhere  else  for  protection.  We  do  not  wish  to 
be  bled  365 '^  days  in  the  year.  We  would  like  at  least  to  have  rest 
on  Sunday."     And  they  are  right.     They  are  right. 

These  great  interests,  these  great  corporations,  are  entitled  to  pro- 
tection on  the  one  hand.  I  had  almost  reached  a  point  two  years  ago 
where  I  would  have  winked  at  monopoly,  provided  1  could  have  felt 
that  there  is  a  strong,  powerful  agency  of  the  law  standing  between 
the  public  on  the  one  hand  and  monopoly  on  the  other. 

The  railroad  people  claim  we  have  no  adequate  law  for  organizing 
elevated  railroads;  that  we  have  no  adequate  protection  to  offer  to 
street  railway  companies  against  the  constant  intermeddling  of  the 
local  city  council.  They  say  it  affects  the  value  of  their  security; 
that  they  cannot  tell  from  one  month  to  another  where  the  next  attack 
is  coming  from,  and  they  claim  that  they  should  have  reasonable 
protection. 

Let  us  try  to  follow  the  line  of  justice.  Let  us  bear  in  mind  that 
these  great  interests  have  rights.  Let  us  also  recognize  the  fact  that 
they  have  been  seriously  and  frequently  abused,  that  they  have  been 
bled  at  almost  every  pore,  and  not  for  the  benefit  of  the  public  either 
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CAR  WHEELS  FOR  BALLAST. 


Mention  has  been  made  in  the  Review  of  the  dinkey 
motor  cars  or  locomotives  that  are  used  on  the  North  and 
West  Chicago  Street  Railroads  for  hauling  trailers  on  elec- 
tric lines  which  branch  off  from  cable  lines.  They  are 
simply  short  motor  car  trucks,  equipped  with  two  G.  E.  800 
motors,  and  surmounted  with  a  motorman's  cab.  The  past 
winter  these  dinkeys  have  had  their  traction  increased  by 
the  weight  of  six  old  car  wheels,  making  in  all  about  a  ton 
of  weight  added.  These  wheels  are  put  in  diagonally  oppo- 
site corners  of  the  cab.  As  the  motorman  expressed  it,  "  It 
makes  her  stick." 


TROLLEY  IN  CALCUTTA. 


J.  W.  Maples,  managing  agent  of  the  Calcutta  Tram- 
ways Company,  Limited,  advises  us  that  it  is  contemplating 
a  change  to  electricity  from  the  steam  and  horse  power  now 
in  use.  The  general  plans  have  been  decided  upon,  but  the 
details  have  not  all  been  worked  out  as  yet.  The  track  to  be 
changed  covers  20  miles  of  streets,  all  double  track  except 
one  section.  The  overhead  trolley  system  will  be  used,  the 
generating  plant  to  be  operated  by  steam.  The  cars  at 
present  running  arc  150  two-horse  cars,  seating  40  passen- 
gers, and  36  one-horse  cars,  seating  25  passengers. 


The  present  law  of  Iowa  prohibits  street  railways  from 
having  a  bonded  debt  of  more  than  $16,000  per  mile  of 
track.  President  Polk,  of  the  Des  Moines  City  Railway, 
appealed  to  the  senate  corporation  committee  to  make  such 
alterations  in  the  law  that  the  street  railway  companies  may 
bond  their  roads  for  $2  5,(xxj  a  mile  on  paved  streets  and 
$ij,rxjo  a  mile  on  unpaved  streets. 


COST  PER  PASSENGER. 


A  Symposium. 

That  there  is  abundant  work  for  the  Accountants'  Asso- 
ciation is  evidenced  by  the  diversity  of  opinions  as  shown  in 
the  following  symposium.  The  replies  are  in  answer  to  the 
inquiry,  "  Which  affords  the  better  comparison,  the  cost  per 
car-mile,  or  the  cost  per  passenger?"  As  will  be  apparent 
from  reading  the  opinions  offered,  the  widely  varying  local 
conditions  have  very  much  to  do  with  determining  the  ver- 
dict, whether  or  not  any  given  figures  in  either  case  are  high 
or  low  for  that  road,  even  though  in  comparison  with  other 
roads  a  wide  difference  is  shown. 


P.  V.  Burington,  Secretary  and  Auditor,  Columbus,  (O.)  Street 
Railway. 

The  question  of  computing  cost  of  operating  street  rail- 
ways on  the  basis  of  cost  per  car-mile,  or  cost  per  passen- 
ger, is  in  many  respects  a  perplexing  one.  Allow  me  to  pre- 
sent the  following  argument,  in  the  hope  that  it  may  be  of 
service  in  discussing  this  matter : 

We  will  start  out  by  assuming  that  mileage  and  operating 
expenses  are  the  two  more 
stationary  items  of  account, 
while  the  number  of  passen- 
gers carried  varies  according 
to  conditions  of  weather,  trade 
or  special  attractions,  and  un- 
der these  conditions  may  either 
increase  or  diminish  to  a  mark- 
ed degree,  at  the  same  time  no 
more  or  no  less  cars  were  run 
or  mileage  made,  and  practic- 
ally no  additional  expense  or 
reduction  of  expense  incurred. 
If  more  than  the  usual  number 
of  passengers  were  carried, 
we  have  an  increased  earning 
per  car-mile ;  if  a  less  than  usual  number,  then  a  corres- 
ponding decrease  per  car-mile.  In  one  sense  this  is  a  matter 
of  profit  and  loss  while  the  matter  of  expense  is  largely 
fixed  by  car  schedules,  and  general  operation  maintained, 
whether  few  or  many  passengers  are  carried. 

If  we  compute  the  cost  of  carrying  by  the  passenger, 
instead  of  the  car-mile,  we  do  so  with  varying  conditions  of 
travel  as  a  basis  and  obtain  a  result  corresponding  with  these 
conditions;  in  other  words,  if  a  large  number  of  passengers 
are  carried,  we  show  small  cost  per  passenger,  and  if  a 
small  number,  a  large  cost.  As  an  instance ;  the  month  of 
December  in  a  preceding  year  may  have  been  a  month  of 
storms  of  sleet  and  snow  and  severe  cold,  by  which  business 
was  seriously  obstructed  and  persons  used  the  cars  only  as 
necessity  re(iuired,  yet  not  so  severe  as  to  prevent  about  the 
usual  schedule  mileage.  In  this  case  wc  would  have  the 
usual  mileage  over  which  to  distribute  the  increased  operat- 
ing expense,  if  any,  amounting  we  will  say  to  only  a  frac- 
tion of  a  cent  per  car-mile ;  whereas,  by  the  passenger 
method  we  would  have  the  probable  increased  operating 
expense  to  distribute  over  a  decreased  number  of  passen- 
gers, and,  instead  of  showing  only  a  fraction  increase  as  iri 
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the  case  of  the  car-mile,  the  iliffereiice  wouUl   be  many  frac- 
tions. 

Now,  assuming  that  the  same  month  of  the  \ear  follow- 
ing to  be  on  an  open  one,  with  large  regular  and  holiday 
travel,  and  with  no  special  increase  in  operating  expense, 
what  possible  value  could  be  placed  on  the  passenger  com- 
parison thus  obtained?  Let  me  give  assumed  months  and 
figures  to  illustrate  : 

PER   CAR-MILE. 

December  i8q6.  December  1895. 

Miles  run 37>.40o  37i.40o 

Earnings 863,000  $49.500 

Earnings  per  car-mile .170  .133 

Operating  expenses §33.0°"  $35.2oo 

Operating  expenses  per  car-mile.  .088  .og5 

Net -082  .038 

Decreased  expense  7.4  per  cent  per  car-mile. 

PER   PASSENGER. 

December  i8g6.  December  1895. 

Passengers  carried 1,400,000  1,100,000 

Earnings $63,000  $49.5°° 

Earnings  per  passenger .045  .045 

Operating  expenses S33.000  $35,200 

Operating  expenses  per  passen- 
ger   .024  .032 

Net -021  .013 

Decreased  expense  25.0  per  cent  per  passenger. 

The  per  cents  in  these  two  cases  tell  the  story.  In  the 
the  one  case  thg  earning  per  passenger  does  not  vary,  the 
cost  only  being  affected  ;  while  in  the  other  case  both  earn- 
ing and  cost  per  car-mile  are  changed,  relatively,  as  earnings 
and  expenses  are  high  or  low. 

When  it  is  considered  that  the  investor  is  constantly 
watching  the  more  important  question  of  expenses  as  a  mat- 
ter that  can  be  more  or  less  adjusted  to  meet  times  of  vary- 
ing earnings,  and  that  he  as  well  as  we  know  that  the  num- 
ber of  passengers  carried  cannot  be  adjusted  to  our  pleasure, 
is  it  not  better  for  us  and  fairer  to  him  that  our  comparative 
showings  be  based  on  the  method  less  seriously  affected  by 
fluctuations?  The  number  of  people  carried  we  cannot 
materially  change,  but  the  true  operating  expense  we  can 
keep  from  dancing  about  like  water  on  a  hot  griddle. 


J.  M.  Smith,  Comptroller,  the  Toronto  Railway  Company. 

In  reply  to  your  question  I  will  say  that  in  my  opinion 
the  best  expression  for  comparison  would  be  "  cost  of  oper- 
ating per  mile  run,"  for  while  "cost  per  passenger  carried  " 
would  enable  a  comparison  being  made  between  companies 
(everything  else  being  equal),  it  would  not  answer  where 
a  company  is  making  comparisons  by  routes,  which  I  think 
every  company  should  do,  especially  so  far  as  earnings  are 
concerned,  that  they  may  always  be  in  a  position  to  tell 
whether  or  not  there  are  more  cars  running  on  any  route 
that  the  earnings  of  such  route  would  warrant. 

To  illustrate  what  I  mean  take  two  routes.  No.  i  route 
has  15  cars,  while  No.  2  route  has  16,  both  earning  $500 
per  day,  the  average  per  passenger  being  the  same  in  both 
cases,  but  owing  to  the  difference  in  the  mileage  No.  i  route 
earns  25  cents  per  mile  run,  while  No.  2  earns  only  18  cents. 
This  shows  at  once  that  No.  i  could  stand  another  car  better 
than  No.  2.  The  same  rule  applies  to  the  maintenance  of 
tracks,  pavements,  overhead  wires,  poles,  etc.  No.  i  route 
being  shorter  than  No.  2,  will  of  course  cost  less  to  keep  up, 
while  if  figured  by  the  passengers   carried,  the  routes  would 


appear  to  cost  the  same  to  maintain.  I  think,  therefore,  as 
it  is  necessary  to  make  certain  comparisons  on  the  mileage 
basis,  that  the  best  term  to  use  is  "cost  of  operating  expenses 
per  mile  run." 

F.  R.   Greene,   Secretary,  Chicago  City  Railway. 

Replying  to  your  question  I  will  say  that  I  am  of  the 
opinion  that  the  "cost  per  car-mile  run"  is  the  best  express- 
ion for  comparison. 

One  road  might  carry  twice  as  many  passengers  as  an- 
other, both  having  nearly  the  same  mileage,  yet  the  latter 
road  might  not  be  able  to  reduce  its  mileage,  owing  to  cer- 
tain conditions,  and  the  comparison  in  this  case  on  the  basis 
of  "cost  per  passenger  carried"  would  be  unfair.  How- 
ever, it  is  difficult  to  make  a  fair  comparison  between  a 
small  road  and  one  doing  a  large  business  on  either  of  the 
above  expressions,  as  allowances  must  be  made  in  either 
case  for  different  conditions,  such  as  long  hauls  vs.  short 
hauls ;  heavy  traffic  vs.  light  traffic,  etc. 

I  think  the  better  plan  would  be  to  compare  the  "cost  per 
car-mile  run,"  together  with  the  "  receipts  per  car-mile." 


F.  S.  Barton,  Secretary,  Akron,  Bedford  &  Cleveland  Railroad, 

In  reply  to  yours  as  to  expression  concerning  the  advisa- 
bility of  computing  cost  on  car-mile  run,  or  passenger  car- 
ried, I  would  advise  you  that  our  people  are  interested  in  a 
good  many  lines,  and  they  are  persistent  searchers  after  val- 
uable statistics,  and  in  every  instance  the  records  are  kept, 
figuring  cost  on  car-mile  run. 

Many  arguments  in  favor  of  this  course  could  be  pro- 
duced, but  there  are  none  more  convincing  than  that  while, 
on  two  successive  days,  the  actual  expense  of  operating  a 
line  may  be  exactly  the  same  per  car-mile,  yet  the  weather 
may  so  affect  the  travel  that  it  will  cost  two  or  three  times 
as  much  per  passenger.  Take  Saturdays  and  Sundays,  for 
instance,  on  our  suburban  lines,  the  numbers  of  passengers 
carried  are  very  greatly  in  excess  of  the  other  days  in  the 
week,  and  yet  the  expense  of  operation  is  practically  the 
same.  In  other  words,  a  cost  figured  on  the  passenger  basis 
would  be  extremely  variable  and  affected  by  a  number  of 
outside  influences,  such  as  weather,  temperature,  holidays, 
special  parties,  etc. 

H,  M.  Sloan,  General  Manager,  Calumet  Electric  Railway, 
Chicago. 

You  ask  my  opinion  as  to  what  gives  the  best  results  for 
comparison  :  "  Cost  per  car-mile,"  or  "  Cost  per  passenger 
carried." 

I  will  state  that  I  believe  entirely  in  figuring  results  per  car- 
mile  run.  I  think  this  way  certainly  gives  fairer  results  for 
comparison  than  any  other.  Figuring  the  cost  per  passenger 
enters  too  largely  into  the  question  of  receipts.  It  is  true 
it  would  fairly  tell  whether  or  not  the  road  was  making 
money,  but  it  would  not  give  the  results  of  operating  so 
clearly  as  the  cost  per  car-mile.  It  is  a  well  understood  fact 
with  all  railway  managers  that  the  larger  roads  doing  a 
heavy  business  do  not  operate  so  cheaply  as  the  smaller 
roads.  I  think  this  is  taken  into  consideration  when  making 
comparisons.  Take  as  an  example  any  one  of  the  large 
roads  of  Chicago.  Their  cost  of  carrying  a  passenger 
would  be  ridiculously  low  as  compared  to  a  small  road,  which 
would  show  a  ridiculously  high  figure,  and  from  neither  one 
could  you  tell  whether  either  road  was  operated  cheaply  or 
not. 


^ti£d.5^aiWci)'5^eyW* 


In  conclusion,  I  will  say,  that  in  figuring  the  cost  per  pas- 
senger there  enter  into  the  subject  two  separate  and  dis- 
tinct elements  which  are  impossible  to  separate  except  by 
reference  to  other  figures,  while  in  figuring  cost  per  car- 
mile  there  is  but  one  element  that  enters  into  the  construc- 
tion of  the  result. 


Both  Figures  Are  Necessary.     (Name  withheld  by  request ) 

My  opinion  is  that  both  "  operating  cost  per  mile  run," 
and  "  cost  per  passenger  carried,"  are  required  in  order  to 
make  an  intelligent  comparison  between  companies ;  and 
that  in  addition  the  capital  per  mile  or  per  passenger  carried, 
or  both,  are  also  required ;  and  as  to  whether  you  should 
use  either  solely  would  depend  upon  what  you  wanted  to 
prove. 

To  illustrate :  One  company  may  average  to  carry  lo 
persons  per  car-mile  run  and  another,  7  persons  per  car-mile 
run,  both  operating  under  precisely  the  same  expenses,  yet 
in  the  case  of  the  latter  company,  the  cost  per  passenger 
carried  would  be  43  per  cent  more  than  in  the  case  of  the 
former  company. 

In  the  case  of  the  former  company  it  may  be  required  to 
pay  a  percentage  of  its  gross  receipts  to  the  municipality 
and  the  municipality  of  the  latter  company  may  say  that  it, 
too,  should  and  could  pay  because  its  operating  expenses 
per  mile  run  were  exactly  the  same  as  in  the  case  of  the 
former  company. 

Or  the  positions  of  the  companies  may  be  reversed,  the 
latter  company  paying  a  percentage  of  its  receipts  to  the 
municipality,  yet  it  would  not  follow  that  the  former  could 
do  the  same.  The  latter  company  may  have  unpaved 
tracks,  and  may  not  have  been  called  to  construct  bridges 
and  bear  other  onerous  burdens  and  as  a  result  could  earn 
as  great  or  greater  percentage  on  the  capital  invested,  not- 
withstanding that  the  cost  per  passenger  was  more. 

I  should  use  all  of  the  above  elements  in  making  compar- 
ison, and  should  go  further  with  reference  to  rates  of  wages, 
rates  of  speed,  cost  of  fuel,  winter  expenses,  etc. 


J.  C.  Hutchins,  Vice-President  Detroit  Citizens  Street 
Railway. 

I  would  say,  that  the  "operating  cost  per  passenger  car- 
ried "  affords  a  better  and  fairer  comparison  than  the  "  ope- 
rating cost  per  mile  run."  The  "  operating  cost  per  mile 
run,"  may  mean  nothing,  for  the  reason  that  such  cost  may 
at  any  time  be  reduced  by  useless  mileage  ;  while  the  cost 
per  revenue  passenger  carried,  surely  indicates  the  real  cost 
of  operating. 

Wm.  R.  Avery,  Auditor,  Cincinnati  Street  Railway. 

No  two  companies  operate  under  the  same  conditions. 
The  different  divisions  of  the  same  company  differ  in  results. 
The  l)ad  goes  with  the  good.  The  management,  familiar 
with  these  variations,  may  need  mileage  figures  which  only 
an  expert  can  safely  use.  Made  use  of  by  experts  in  the 
employ  of  the  company,  they  are  useful  in  determining 
value  of  cars,  motors,  wheels,  power  plants,  generators,  etc., 
for  private  information  of  manager  or  engineer.  To  the 
stockholder,  general  public,  or  even  officers  of  other  com- 
panies, they  are  confusing  and  misleatling. 

Many  "  expert  accountants  "  have  used  mileage  compari- 
sons as  the  devil  fish  slings  ink  to  obscure  and  cover  actual 
con<litions. 


Steam  railroads  have  a  fare  per  passenger  per  mile ;  street 
railways  have  a  fixed  fare — say  five  cents — for  any  distance, 
be  it  one  mile  or  15  miles.  What  the  investor  or  officer 
wants  to  know  is,  "  What  have  you  done  with  this  nickel 
and  how  much  of  it  have  you  saved  to  pay  dividends?" 

Determine  also  what  a  car-day  shall  be  in  your  calulations. 
We  say  18  hours.  Have  statements  show  earnings  and 
expenses  per  car-day  (or  car-hour),  also  per  cash  passenger, 
and  let  them  know  how  many  transfers  you  had  to  carry, 
increasing  cost  of  carrying  passengers,  or  other  information, 
explaining  increase  or  decrease,  leaving  out  all  misleading  and 
confusing  mileage  calculations.  The  interested  parties  will 
then  understand  your  figures  and  quickly  determine  whether 
their  investment  is  properly  and  profitably  managed. 

The  Cincinnati  Street  Railway  Company  is  owned  by  its 
stockholders,  having  practically  extinguished  its  bonded 
debt.  It  must  make  a  certain  net  earning  per  passenger  to 
pay  its  dividends.  As  before  stated  they  want  to  know 
what  became  of  the  nickel ;  the  quarterly  dividend  checks 
sent  our  stockholders  represent  the  net  earnings. 

Our  officers  approve  my  statement  that  the  income  being 
per  passenger  paying  fare,  the  cost  of  carrying  should  be 
given  on  the  same  basis. 


E.  D.  Hibbs,  Auditor,  Consolidated  Traction  Company,  New 
Jersey. 

Vou  ask  my  views  on  the  tjuestion  which  is  the  better 
l>asis  for  comparison,  the  operating  cost  per  mile  runs 
or,  "  the  operating  cost  per  passenger  carried."  I  beg 
to  say  that  my  opinion  is  probably  a  biased  one,  from  the 
fact  that  I  have  used  the  "  per  car-mile "  basis  for  a  large 
proportion  of  the  comparisons  furnished  from  my  office,  and 
in  ninety-nine  cases  out  of  a  hundred,  special  requests  for 
information  will  specify  the  "per  car-mile"  as  a  basis.  The 
majority  of  electric  roads  in  operation  to-day  are  in  a  measure 
regulated  by  provisions  in  their  franchises  which  compel 
them  to  give  a  more  or  less  short  headway,  and  these  limita- 
tions are  made  regardless  of  the  number  of  passengers  to  be 
handled.  These  provisions  compel  the  running  of  a  certain 
number  of  car-miles  between  certain  hours  and  as  it  is  com- 
pulsory upon  the  company  to  perform  the  service,  the  ques- 
tion naturally  arises,  "  How  can  the  requirements  be  met 
most  economically  ?"  The  pay  roll  expense  is  virtually  the 
same  whether  you  haul  two  passengers  or  whether  you  haul 
20,  the  only  difference  being  in  the  time  consumed  in  stop- 
ping and  starting,  to  load  or  unload  the  smaller  or  larger 
nimiber  of  passengers.  Assuming  two  different  lines  of 
cars  running  on  the  same  headway,  say  10  minutes,  under 
the  same  conditions  so  far  as  equipment  and  platform 
expenses  arc  concerned,  covering  a  distance  of  six  miles  for 
the  round  trip,  one  of  these  lines  handling  20  passengers,  the 
other  60  passengers,  the  cost  of  operating  these  two  lines 
would  be  to  all  purposes  the  same,  say  72  cents,  the  cost  of 
operating  per  car-mile  would  be  the  same  for  each  line,  about 
twelve  cents  ;  the  cost  of  operating  per  passenger  carried, 
however,  would  be  vastly  different,  in  one  case  3.6  cents,  in 
the  other  1.2  cents. 

The  different  ways  of  handling  transferred  jjassengers  by 
the  different  lines  also  makes  a  "per  passenger  carried'' 
basis  a  very  unsatisfactory  one.  In  some  cases  the  trans- 
ferred passengers  are  registered  ;  in  others  they  are  not 
registered  and  only  original  passengers  from  whom  cash 
fares  or  tickets  are  received  are  registered,  and  as  the  regis- 
ter is  the  source  from  which   the  lunuber  of  passengers  car- 
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ried  is  arrived  at,  two  lines  actually  carrvin<d;  the  same  num- 
ber of  passengers  would  show  a  very  widely  different 
result. 

One  other  phase  of  this  subject  presents  itself  to  me. 
One  line  equipped  with  25-ft.  cars,  capable  of  seating  36 
passengers  is  compared  with  a  line  equipped  with  i8-ft.  cars 
with  a  seating  capacity  of  32.  The  "  per  passenger  carried  " 
cost  of  operating  the  smaller  cars  would  be  very  much 
greater  than  the  cost  of  operating  the  larger  cars,  while  as  a 
matter  of  fact  the  cost  of  operating  per  car-mile  run  is  very 
nearly  the  same ;  the  cost  of  maintaining  the  car  and  track 
and  the  power  consumed  would  be  slightly  more  in  the  case 
of  the  larger  as  compared  with  the  smaller  equipment. 

These  are  some  of  the  reasons  why  I  am  inclined  to  favor 
the  "  per  car-mile  "  basis. 

(Continued  next  month.) 


RIGHTS    OF    STREET    RAILWAYS    IN 
WISCONSIN. 


For  some  time  past  a  dispute  has  been  pending  between 
the  Chicago  &  Northwestern  Railroad  and  the  Milwaukee, 
Racine  &  Kenosha  Electric  Railway  in  regard  to  the  latter 
crossing  the  tracks  of  the  former  in  South  Milwaukee,  and 
the  matter  finally  reached  the  Supreme  Court.  The  decis- 
ion handed  down  by  Cassody,  C.  J.,  discusses  the  question 
of  whether  the  construction  of  an  electric  line  in  a  street 
constitutes  a  new  burden  on  the  abutting  property',  and  it  is 
held  that  while  a  mere  street  railway  for  the  transportation 
of  passengers  only  does  not  necessarily  impose  a  new  bur- 
den, a  railway  carrying  freight  does,  and  must  make  com- 
pensation to  or  obtain  the  consents  of  abutting  owners.  The 
mere  difference  in  motive  power  is  not  sufficient  to  relieve 
the  street  road  from  the  obligations  imposed  upon  a  steam 
road  under  similar  circumstances. 

In  part  the  court  says  : 

"  A  mere  street  railway  for  carrying  passengers  only 
as  the  statute  prescribed  under  which  the  Harbart  case  was 
decided  would  greatly  relieve  the  streets  of  a  city  or  village 
from  travel  and  hence  would  to  that  extent  facilitate  travel 
on  foot  or  by  carriage.  Such  street  railways,  under  the 
decision  in  that  case  do  not  necessarily  constitute  an  addi- 
tional servitude  or  burden  for  which  abutting  property  own- 
ers are  entitled  to  compensation.  The  same  would  to  some 
extent  be  true  as  to  the  suburbs  of  the  cities  and  villages.  But 
the  principle  has  no  application  to  the  country  towns  between 
Kenosha  and  Milwaukee.  The  several  amendments  to  the 
revised  statutes  purposely  omitted  the  word  '  only '  and 
added  '  freight,'  and  also  added  the  words  '  other  power '  as 
well  as  horse  power.  In  other  words,  the  manifest  purpose 
of  the  amendments  was  to  authorize  the  construction  and 
operation  of  commercial  railways  upon  such  streets  and 
highways  without  consent  of  or  compensation  to  abutting 
owners. 

"The  charter  of  the  defendant  company  contemplates  the 
construction  and  operation  of  such  commercial  railways  be- 
tween Milwaukee  and  Kenosha,  which,  of  course,  on  the 
same  theory,  might  be  extended  to  Chicago.  That  such 
commercial  railway  upon  public  streets  and  highways,  en- 
gaged in  the  carriage  and  transportation  of  merchandise, 
personal  baggage,  mail  and  express  matter,  as  well  as  pas- 
sengers, would  tend  to  obstruct  and  interfere  with  the  ordin- 
ary   uses  of   a  street  or   highway    would  seem    to   be    quite 


manifest.  .Such  use  of  streets  and  highways  constitute,  in 
our  judgment,  an  additional  servitude  or  burden  on  the  lands 
of  abutting  owners,  for  which  they  are  entitled  to  com- 
pensation." 

This  will  not  affect  the  Milwaukee,  Racine  &  Kenosha 
line  as  it  has  the  consents  of  all  the  abutting  owners  except  the 
Chicago  &  Northwestern  and  the  dispute  with  this  company 
has  been  settled  amicably  and  a  subway  will  be  built  at  South 
Milwaukee  at  a  cost  of  $25,000.  Probably  the  most  far- 
reaching  effect  of  the  decision  will  be  that  of  the  holding 
that  a  street  railway  may  do  a  freight  and  express  business 
upon  obtaining  the  consents  of  the  abutting  owners. 

This,  together  with  the  act  of  the  Wisconsin  legislature, 
approved  April  2,  puts  the  two  classes  of  roads  on  the  same 
footing.     The  act  is  as  follows  : 

Section  i.  Any  street  railroad  corporation,  or  any  electric  railroad 
corporation  may,  by  purchase,  grant  or  condemnation,  acquire  such 
real  estate  and  other  property  as  may  be  necessary  for  the  construc- 
tion, maintenance  and  operation  of  its  railroad  and  of  the  stations, 
depot  grounds  and  other  accommodation  reasonably  necessary  to 
accomplish  the  objects  of  its  incorporation;  to  hold  and  use  the  same. 
Nothing  in  this  act  shall  be  construed  as  conferring  on  such  street  or 
electric  railway  company  the  right  to  lay  or  construct  its  track  or 
tracks  over  or  across  the  track  or  tracks  of  any  steam  railway  com- 
pany other  than  such  as  may  now  exist  at  law. 

Section  2.  All  the  provisions  of  the  revised  statutes  and  of  the  act 
or  acts  amendatory  thereof  relative  to  acquiring  land  by  right  of 
eminent  domain  by  railroads,  shall  apply  to  all  street  railroad  com- 
panies and  electric  railroad  companies  incorporated  under  the  laws 
of  this  state;  provided,  that  the  provisions  of  this  act  shall  not  apply 
to  any  streets,  alleys,  viaducts,  parks  or  boulevards  in  any  incorpora- 
ted city  in  this  state. 

Section  3.  This  act  shall  be  in  force  from  and  after  its  passage 
and  publication. 


GET  READY  FOR  THE  OCTOBER  CONVEN- 
TION. 


Secretary  T.  C.  Penington,  Chicago,  of  the  American 
Street  Railway  Association,  has  started  in  early  and  has 
already  issued  official  circulars  outlining  the  plans  for  the 
October  meeting  at  Niagara  Falls.  He  has  also  sent  out  to 
supply  men  printed  application  blanks  for  space  and  as  will 
be  noted  in  the  circular,  the  association  proposes  to  give  the 
exhibitors  all  possible  assistance. 

The  opinions  of  exhibitors  published  exclusively  in  the 
Review  for  December,  1S96,  are  recognized  by  the  associa- 
tion and  for  the  first  time  a  chance  is  offered  the  exhibitors 
to  help  themselves.  The  executive  committee  will  allow  the 
exhibitors  to  select  some  one  to  represent  them,  and  if  so 
chosen  he  will  be  so  recognized  by  the  association.  This  is 
exactly  what  has  been  asked  for  and  now  the  executive  com- 
mittee has  kindly  granted  the  request,  exhibitors  should  lose 
no  time  in  accepting.  Just  how  the  selection  is  to  be  made 
is  the  question. 

CIRCULAR   TO    EXHIBITORS. 

The  American  Street  Railway  Association  will  hold  its  Sixteenth 
Aunual  Convention  at  Niagara  Falls  on  Tuesday,  October  19th,  1897, 
continuing  in  session  four  days. 

The  exhibits  and  displays  of  the  supplymen  are  so  important  a 
part  of  our  conventions  that  the  Executive  Committee,  in  making 
arrangements  for  the  meeting,  has  been  as  mindful  of  our  wide- 
awake allies,  and  as  zealous  in  providing  for  their  convenience  and 
accommodation  as  for  any  other  feature  of  the  gathering. 

We  h?ve  held  an  Executive  Session  at  Niagara  Falls  and  give  you 
in  this  circular  the  substance  of  the  arrangements  we  have  made  in 
your  interests. 
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A  commodious  exhibit  hall,  120  x  154  feet,  is  now  being  erected  in 
the  centre  of  the  city  and  very  near  all  the  hotels.  The  steam  rail- 
road tracks  are  now  within  two  hundred  feet  of  the  building,  and  we 
secured  an  agreement  to  have  these  tracks  extended  directly  to  the 
building,  thus  saving  to  the  exhibitors  all  charges  for  cartage.  A 
side-track  will  be  laid  in  front  of  the  hall  for  cars,  sweepers,  etc. 

The  Convention  will  be  hcUl  on  the  second  floor  of  the  Exhibit 
Hall,  all  stairways  leading  up  from  the  inside,  thus  insurmg  the  atten- 
tion of  all  delegates  and  visitors  to  the  exhibits;  the  entire  hall  is  to 
be  lighted  and  heated  during  the  entire  presence  of  the  exhibits. 
Written  agreements  have  been  secured  that  all  the  hotels  wdl  be 
kept  open  and  that  their  rates  will  not  exceed  the  following: 

Hotel.  Rooms.  Rates  per  day. 

International  Hotel 350  to  450  people $3.50  to  S4.50 

Cataract  House 350  to  450      "       3.50  to    4.50 

Imperial 140  rooms 2.50  to    4.00 

Tower  Hotel 35       "       2.00  to    3.00 

Columbia 50      "       2.00  to    2.50 

Niagara  Falls  House 25       "      2.00 

Salt's  New  Hotel 30      "      2.00 

Temperance  House 50      "       1.5010    2.00 

.Atlantique 22       "      2.00 

Kallenbod 30      "      ...   3.00 

Prospect  House 40      "       3.00  to    4.50 

The  income  from  sale  of  space  will  go  to  the  American  Street 
Railway  Association.  The  Executive  Committee  of  the  Association 
has  fixed  the  price  at  ten  cents  per  square  foot,  and  ruled  that  no 
space  of  less  than  one  hundred  square  feet  will  be  assigned,  but 
applicants  may  have  as  many  multiples  of  this  quantity  as  they  may 
wish,  all  in  one  body.  Payment  for  space  should  be  made  to  Mr. 
T.  C.  Penington,  Secretary  and  treasurer  of  the  American  Street 
Railway  .Association,  2020  State  street,  Chicago,  Illinois,  on  or  before 
October  ist,  1897.  Application  for  space  should  be  made  to  Mr.  H. 
W.  Beardsley,  Chairman  Committee  on  Exhibits,  Niagara  Falls, 
New  York.     We  hope  to  have  you  with  us  with  an  extensive  display. 

Space  must  be  applied  for  by  .September  1st.  Assignments  will 
be  made  as  promptly  as  possible  after  that  date  and  exhibitors 
notified  of  their  location.  Exhibits  of  like  character  will  be  grouped 
together,  and  space  will  be  assigned  in  the  order  of  application. 

It  is  earnestly  requested  that  all  exhibits  shall  be  in  place  and  all 
work  finished  by  Monday  evening,  October  18th,  which  is  the  even- 
ing prior  to  the  opening  of  the  Convention.  Possession  of  the  hall 
can  be  had  on  Monday,  October  i  ah,  thus  giving  ample  time  for 
preparation.  Watchmen  will  be  in  charge  of  the  premises  so  that 
exhibits  will  be  safe. 

If  the  supply-men  so  desire,  and  will  designate  one  of  their  own 
number  who  will  be  willing  to  go  to  Niagara  Falls  at  some  short  time 
previous  to  the  meeting,  and  whose  necessary  expenses  they  will 
defray,  ihe  Executive  Committee  will  invest  him  with  the  re<juisite 
authority  to  supervise  the  reception  and  placing  of  displays.  He 
can  arrange  with  local  carpenters,  lumbermen,  etc.,  to  the  effect  that 
there  may  be  no  uiifair  charges  for  services  or  material  that  may  be 
necessary  in  arranging  exhibits. 

The  Executive  Committee  found  the  Niagara  Falls  and  Huffalo 
brethren  so  enthusiastic  as  to  the  coming  meeting,  and  so  hospitable 
and  seductive  in  their  greetings  that  success  is  assured,  the  location 
being  central  and  accessible,  and  the  natural  attractions  wonderful 
beyond  description,  and  the  inquiries  and  information  already 
received  being  so  encouraging,  an  unusually  large  attendance  seems 
guaranteed. 

The  annual  dinner  will  be  held  at  the  International  Hotel,  Thurs- 
day, October  21st,  at  eight  o'clock  p.m.  Tickets  will  be  sold  at  the 
actual  cost  to  the  Association. 

The  railroads  will  sell  tickets  on  the  certificate  plan.  Be  sure  and 
leave  your  certificate  with  the  clerk  the  first  day  of  the  Convention; 
it  will  be  signed,  vised  and  ready  for  you  on  Thursday,  October  21st, 
1807. 

Please  make  your  arrangements  and  applications  as  above  noted 
as  promptly  as  possible. 

With  kindly  greetings  and  wishes  for  the  health  and  prosperity  of 
all,  and  with  confidence  in  meeting  you  in  October, 

We  are  yours  to  command, 
T.C.  PENINGTON,  ROBERT  McCULLOCH, 

Secretakv- Tkbasukek.  Pkesiuent. 


The  business  sessions  of  the  association  will  all  be  held 
in  the  convention  hall,  located  in  the  second  story  of  the 
exhibit  building.  Papers  on  the  following  subjects  will  be 
read  : 

"Municipal  Ownership  of  Street  Railways." 

"Modern  Electric  Railways;  their  Construction,  Operation  and 
Disadvantages." 

"Application  of  Electricity  to  Railroads  now  Operated  by  Steam 
Power." 

"The  Best  Method  of  Settling  Damage  Cases,  and  the  Prevention 
of  Accidents  by  the  Use  of  Fenders  and  Otherwise." 

"  Producer  Gas  for  Use  in  Street  Railway  Power  Houses  and  Gas 
Engines." 

"  Storage  Batteries  for  Street  Railways." 

"  Discipline  of  Employes." 

"Long  Distance  Transmission  and  the  L'se  of  Multiphase  Current 
for  Ordinary  Street  Railways." 

The  meeting  will  last  from  October  19  to  22  inclusive. 


LONDON  TUNNEL   RAILWAYS. 


A  committee  of  the  House  of  Cotnmonshas  been  consider- 
ing plans  for  some  system  of  tunnel  railways  to  relieve  the 
congested  trafHc  in  a  number  of  the  principal  streets  of  Lon- 
don. Of  the  schemes  suggested  one  has  met  with  approval 
and  that  is  to  build  a  double  tunnel  from  Piccadilly  Circus  to 
Hrompton  road.  The  line  is  to  be  3,476  yds.  long,  and  its 
construction  is  to  be  similar  to  that  of  the  Central  London 
line.  Each  tunnel  will  be  1 1  ft.  3  in.  in  diameter,  and  from 
55  ^^-  '°  75  ft-  beneath  the  surface.  The  estimated  cost  is 
$3,750,000.  The  power  house  will  be  located  at  Chelsea 
Creek,  about  i]4  miles  from  the  line.  This  location  was 
selected  by  Prof.  A.  B.  W.  Kennedy  on  account  of  an 
abundant  supply  of  water  for  condensation  and  easy  access 
to  coal.  The  capacity  of  the  power  house  will  be  about 
1,200  h.  p.  Concentric  cables  will  conduct  the  current  to 
the  tunnels  at  a  voltage  of  1,200  which  will  be  reduced  to  600 
for  the  trolley  lines. 


REPORT  OF  THE  GENERAL  ELECTRIC. 


The  fifth  annual  report  of  the  General  Electric  Company, 
dated  April  27,  shows  the  gross  receipts  for  the  year  to  have 
been  $  1 2,820,000  ;  expenses  $  1 1 ,207,000  ;  after  the  deduction 
of  fixed  charges,  depreciation,  etc.,  the  reduction  of  the  deficit 
of  previous  years  was  $960,000.  A  considerable  shrinkage 
of  orders  received  occurred  in  the  latter  part  of  the  year,  but 
the  result  of  this  was  made  apparent  in  the  decreased  amount 
of  work  in  progress  rather  than  in  a  material  falling  off  in 
shipments.  The  volume  of  business  secured  during  the  first 
three  months  of  the  present  year  is  slightly  in  excess  of  that 
for  the  same  period  of  last  year. 


CINCINNATI    STREET    RAILWAY   CARRIES 
NO  INSURANCE. 


The  Cincinnati  Street  Railway  Company  has  decided  by 
resolution  of  its  board  of  directors  not  to  renew  the  insur- 
ance now  carried  when  the  present  policies  expire,  and  in 
the  future  to  "  carry  its  own  insurance,"  as  the  popular 
phrase  puts  it.  For  the  purpose  of  protecting  itself  a  sink- 
ing fund  has  been  provided,  which  is  known  as  the  Insur- 
ance and  .Security  Guarantee  Fund,  and  placed  in  the  care  of 
a  trustee  for  proper  investment,  through  which  all  fire  losses 
will  be  cared  for. 
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STILLWATER  STIRRED  UP. 


Several  years  ago  when  hopeful  railway  builders  imagined 
a  street  railway  could  be  built  anywhere,  an  electric  line  was 
put  in  at  Stillwater,  Minn.  The  people  never  appreciated 
the  enterprise  and  the  city  council  made  its  corporate  life  a 
burden  in  many  ways.  It  shortly  went  into  a  receiver's 
hands  and  later  was  shut  down.  Finally  the  court  ordered 
a  sale,  but  the  price  bid  was  afterwards  declared  too  low. 
A  second  sale  took  place  and  the  road  was  bought  bv 
another  party  who  bid  less  than  the  first.  This  deal  also 
was  declared  off  and  recenth'  a  third  sale  was  held  and  the 
property  knocked    down   for   $4,700   to    Flint  &    .Scott — the 


LONG  DISTANCE  TRANSMISSION  AT 
BAKERSFIELD,  CAL. 


The  plant  which  the  Power  Development  Company,  of 
San  Francisco,  has  recently  completed  for  utilizing  the 
power  of  Kern  river,  the  third  stream  in  California,  is  in 
point  of  size,  in  all  probability,  except  for  Niagara,  without 
a  peer  in  the  perfection  of  its  transmission  and  equipment. 
The  generating  plant  is  located  at  the  mouth  of  the  Kern 
river  cation,  on  the  edge  of  the  Sierre  Nevada  mountains, 
16  miles  to  the  northeast  of  Bakersficld,  Cal.,  by  wagon 
road,  and  14  miles  in  a  straight  line.  Here  the  river  after 
its  course  of   ncarlv  100  miles  throu<rh   ru<rued  canons  from 


THE    FLUME    GRADE   AT   WATER    LEVEL. 
SAW    MILL. 


INTERIOR   OF    FLUME. 
PIPE    LINE   CONSTRUCTION. 


lowest  sale  of  all.  At  this  time  deep  snow  was  upon  the 
face  of  the  earth.  When  the  snow  melted  and  the  pig 
came  out  of  his  poke,  the  buyers  concluded  their  best  way  to 
success  was  to  pull  up  the  iron  and  sell  it  for  scrap.  This 
they  proceeded  to  do,  but  the  city  secured  an  injunction  ; 
and  there  they  are.  This  would  be  an  excellent  place  for 
municipal  ownership  and  a  3-cent  fare. 


The  friends  of  W.  VV.  Bean,  president  of  the  lines  at 
St.  Joseph,  Mich.,  who  some  time  since  was  forced  to  defend 
his  property  by  force  of  arms  will  understand  the  following 
from  a  neighboring  Michigan  paper,  which  says  :  "  It  is 
said  that  because  W.  W.  Bean,  president  of  the  street  rail- 
way company  does  not  like  Gov.  Pingree,  he  wanted  the 
Pingree  Rifles  of  St.  Joseph,  to  change  their  name.  One 
of  them  suggested  that  thev  call  themselves  'Bean  Shooters.'". 


Mt.  Whitney,  breaks  into  a  number  of  cataracts  and  rapids 
before  finally  settling  down  to  a  peaceful  flow  through  the 
valley.  There  is  an  abundance  of  water  flowing  at  all  times 
to  insure  7,000  h.  p.  at  the  power  house,  and  the  water 
needed  is  diverted  from  the  river  at  a  point  nearly  two  miles 
up  the  caiion,  by  merely  tapping  it,  no  dam  or  reservoir 
being  needed. 

From  the  point  where  the  river  is  tapped,  the  water  is 
carried  along  the  north  side  of  the  canon  for  a  distance  of 
S,575  ft.  in  a  wooden  flume,  to  secure  a  bed  for  which  it  was 
necessary  to  blast  out  a  roadway  in  the  solid  rock  for  the 
entire  distance.  The  flume  is  built  of  redwood,  8  ft.  wide, 
and  6  ft.  deep,  with  a  grade  of  5.28  ft.  per  mile,  making  the 
capacity  14,400  cu.  ft.  of  water  per  minute.  The  flume  is 
laid  out  on  tangents  and  curves,  sharp  turns  being  avoided, 
and  is  covered    the  entire  distance.      A    tramway    is    laid  on 
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the  cover.  At  one  point  there  is  a  brealv  in  the  caiion  side 
and  the  flume  is  carried  on  a  bridge  of  87  ft.  span,  the  arches 
of  which  are  built  up  of  16,  1  x  6  in.  planks  sprung  into  place. 
One  of  the  illustrations  shows  the  false  work  for  this  bridge 
and  another  the  bridge  as  completed. 


flume  progressed  a  track  was  laid   along  tlie  bottom  and   the 
material  delivered  at  the  far  end  by  pony  power. 

At  the  terminus  of  the  flume  it  is  102  ft.  above  the  power 
house  and  the  water  is  conducted  to  the  latter  through  a  steel 


THE    FLUME    AT    GIBRALTEK    AND    THE    PALISADES. 


THE    GENERATING    STATION. 


Lumber  for  the  flume  was  all  hauled  by  team  a  distance 
of  16  miles  to  the  south  side  of  the  stream,  a  bridge  thrown 
across,  and  a  tramway  325  ft.  long,  with  a  grade  of  30  per 
cent,  constructed  up  the  .steep  hill  to  the  point  where  the 
flume  was  to  end.  A  steam  saw-mill  was  then  set  up  at  the 
foot  of  the  tramway  and  after  the  timber  was  cut  to  size  it 
was   loaded   onto   cars   and    hauled    up   the   grade.     As   the 


pipe  66  in.  in  diameter  and   540  ft.  long.     The  pressure  at 
the  lower  end  is  about  80  lbs.  per  sq.  in. 

In  the  generating  station  are  four  water  wheels  of  the 
Girard  type  direct  connected  (two  wheels  to  each)  to  two 
450-k.  w.  28-pole  General  Electric  alternating  generators 
operating  at  257  r.  p.  m.,  making  7,200  alternations  per  min- 
ute.     The  current   is   generated    at    550   volts,  stepped  up  by 
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transformers  to  11,000  volts,  and  transmitted  to  the  snb-sta- 
tion  in  Bakersfield  with  a  line  loss  of  7.5  per  cent.  The 
town  tlistrihuting  systems  carry  current  at  2,oSo  volts,  and 
the  systems  for  distributing  current  in  the  agricultural  dis- 
tricts, where  it  is  used  for  pumping  purposes,  at  10,000  volts. 

The  wheels  are  regulated  and  water  hammer  in  the  pipe 
prevented  by  special  governing  devices  designed  by  the 
Girard  Water  Wheel  Company  of  San  Francisco,  which 
give  excellent  results. 

In  the  panoramic  view  of  the  station  the  Hume,  main 
waste  gate,  forebay,  pipe  line,  power  house,  employes'  quar- 
ters and  superintendent's  residence  are  shown.  The  safety 
gate  is  located  about  midway  along  the  flume  and  is  shown 
in  another  view. 

The  current  is  conveyed  from  the  generating  station  to 
the  sub-station  in  Bakersfield  over  six  No.  4,  B.  &  S.,  copper 
wires.  We  show  two  views  of  this  sub-station,  which  also 
contains  the  offices.  As  will  be  seen  from  the  interior  of 
the  transformer  and  switchboard  room,  the  high  potential 
board  is  inclosed  in  a  glass  case. 

All  the  material  and  work  entering  into  this  plant  have 
been  first  class  in  every  respect.  Dr.  Cary  T.  Hutchison  of 
New  Vork  designed  and  had  charge  of  the  electrical  work 
and  machinery,  while  the  mechanical  and  hydraulic  engineer- 
ing has  been  handled  by  Messrs.  Cobb  and  Hesselmeyer  of 
San  Francisco.  W.  R.  Macmurdo,  of  Bakersfield,  was  the 
civil  engineer  in  charge  of  construction  and  Walter  James  of 
the  same  place,  consulting  engineer.  The  direction  of  the 
work  from  its  inception  has  been  in  complete  charge  of  C. 
X.  Beal,  secretary  and  treasurer  of  the  Power  Development 
Company.  The  other  officers  of  the  company  are  Charles 
Webb   Howard,  president,  and   W.  F.  Goad,  vice-president. 

We  are  indebted  to  Mr.  Beal  for  the  photographs  from 
which  our  illustrations  were  made,  and  which  show  the 
engineering  problems  encountered.  Records  thus  far  taken 
give  evidence  of  results  which  arc  in  no  way  second  to  those 
at  Niagara,  except  quantity. 

The  illustrations  grouped  on  the  opposite  page  give  a 
good  idea  of  the  picturesque  scenery  in  Kern  caiion,  and 
also  of  the  difficulties  of  construction.  In  the  view  looking 
up  the  river  is  seen  a  reminder   of    a   former  enterprise  of 


considerable  magnitude  which  did  not  prove  successful ;  the 
grade  on  the  right  of  the  picture  was  constructed  by  an 
irrigation  company  and  then  abandoned.  One  of  many 
places  where  danger  was  wont  to  lurk  is  shown  in  No   6 — 


SUB-STATION    IN    liAKRKSFIEI.D— INTERIOR    OK    TRANSFORMER    AND 
SWITCH    HOARD   ROOM. 

the  eight  men  are  carrying  dynamite  up  the  pathless  moun- 
tain side,  '^o  lbs.  to  the  man,  where  a  mis-step  of  one  meant 
instant  and  terrible  death  to  them  all. 


The  cylinder  head  of  one  of  the  engines  at  the  Muskegon 
Street  Railway  Company's  power  plant  blew  out  but  no 
serious  results  followed.  The  load  was  transferred  to  the 
other  engines  and  operations  did  not  cease  while  repairs  were 
beintr  made. 
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THE  INDIANAPOLIS  3  CENT  FARE  LAW. 

Exciting  Scenes  Mark  the  Attempt  to  Enforce  the   Law — Com- 
pany Refuses  to  Accept  3-Cents— Passengers  Are  Ejected — 
Company's  Officers  Arrested     Judge  Showalter  Grants 
Injunction  in  Favor  of  the  Company — City  Takes 
Case  to  State  Supreme   Court — Presi- 
dent Mason  Resigns. 


Inciilents  in  the  history  makiiij;  of  the  now  cclehrated 
3-cent  fare  case  at  IndianapoHs  have  crowded  fast  one  after 
another  since  our  previous  issue.  In  April  we  printed  the 
full  text  of  the  legislative  hill,  which  provided  that  in  cities 
of  more  than  100,000  inhabitants  by  the  census  of  1S90,  the 
street  car  fare  should  not  exceed  3  cents,  including  transfer, 
the  bill  was  also  specially  vindictive  since  it  was  so  worded 
as  to  make  it  easily  possilbe  for  a  dishonest  employe  to  work 
a  forfeiture  of  company's  franchise.  We  branded  the  bill 
as  unconstitutional  because  it  was  distinctlv  worded  so  as  to 
apply  only  to  Indianapolis,  and  Judge  Showalter  of  the 
United  States  Circuit  Court,  has  since  so  ruled.  A  short 
review  of  the  exciting  events  pending  his  decision  is  inter- 
esting. 

The  bill  became  a  law  when  signed  by  Governor  Mount, 
on  the  evening  of  April  14,  and  was  published  by  proclama- 
tion early  on  the  morning  of  April  1 5.  The  company,  mean- 
while, through  its  bondholders,  the  Central  Trust  Company 
of  New  York,  had  filed  its  petition  for  an  injunction  in  the 
United  States  Court,  which,  however,  did  not  make  its 
ruling  for  two  weeks.  Interested  parties  started  out  early 
on  the  15th  to  test  the  law,  and  boarded  the  cars  tendering 
3  cents,  and  refusing  to  pay  more.  Many  were  ejected, 
some  were  carried  free  rather  than  accept  three  cents  j  some 
paid  5  cents  rather  than  have  trouble,  and  in  a  few  hours 
the  condition  was  chaotic.  The  excitement  increased  all 
day,  frequent  blockades  occurring  through  conductors  refus- 
ing to  start  their  cars  until  full  fare  was  paid.  On  the 
morning  of  the  16th  the  situation  was  at  fever  heat,  and 
before  noon  the  police  were  obliged  to  take  a  hand.  A 
special  session  of  the  grand  jury  was  convened  and  indict- 
ments promptly  returned  against  the  resident  officers  of  the 
company  and  several  conductors.  Arrests  were  made  at 
once,  but  bail  in  the  amount  of  $200  each,  promptly  given 
and  accepted.  That  afternoon  a  truce  was  effected  between 
the  mayor  and  President  Mason,  and  for  two  days  follow- 
ing either  3  or  5  cents  was  accepted  as  fare,  the  conductors 
so  far  as  possible  securing  the  names  of  those  who  refused 
to  pay  full  fare,  and  notice  given  that  the  company  would 
reserve  the  right  to  prosecute  such  person  under  the  statute 
which  prescribes  a  $50  fine  for  refusing  to  pay  fare  on 
street  cars. 

On  April  19th,  the  United  States  Supreme  Court  handed 
down  a  decision  in  the  case  that  had  been  before  it  for  some 
time,  in  favor  of  the  company  and  against  the  city,  confirming 
the  company's  right  to  the  streets  until  1901. 

On  April  33rd,  Judge  Showalter,  of  the  United  States 
Circuit  Court,  ruled  on  the  petition  for  injunction,  holding 
that  the  law  was  unconstitutional  because  special  legislation, 
and  issued  the  order  restraining  the  city  and  state  officers 
from  enforcing  the  law,  and  the  company  from  obeying  it. 
One  of  the  most  interesting  features  of  the  controversey  is 
the  manner  in  which  the  case  was  brought  before  the 
Indiana  Supreme  Court  without  putting  all  parties  con- 
cerned   in  contempt  of   the    Federal    Court.      The  company- 


proceeded  under  the  statute  which  imposes  a  fine  of  $50 
for  refusing  to  pay  street  car  fare,  and  a  party  so  refusing  to 
pay  was  fined  in  the  police  court,  appealed  to  the  Circuit 
CoiM-t  of  Marion  county,  and  upon  that  court  sustaining  the 
fine  and  riding  in  accordance  with  Judge  Showalter's  deci- 
sion, a  further  appeal  was  taken  to  the  Supreme  Court  of 
Indiana,  where  a  hearing  is  expected  on  May  19. 

The  annual  report  of  president  Mason,  of  the  Citizens 
Company,  at  its  annual  meeting.  May  5,  1S97,  reviews  the 
situation  fully,  and  is  such  an  interesting  document  we  pub- 
lish in  full 

PRESIDENT    MASOX's    UEI'OKT. 

As  the  writer  is  about  to  retire  from  the  presidency  and  board  of 
directors  of  the  Citizens'  Street  Railroad  Company,  a  brief  outline  of 
the  events  of  the  past  four  years  in  the  affairs  of  the  company  is 
herewith  submitted: 

On  March  15,  1893,  there  was  a  change  in  the  ownership  of  the 
stock  of  this  company,  and  on  that  day  a  new  board  of  directors  was 
chosen,  consisting  of  H.  Sellers  McKee  and  M.  A.  Verner,  of  Pitts- 
burg; R.  VV.  Clay,  of  Philadelphia,  and  W.  L.  Elder,  Henry  Jame- 
son, W.  J.  HoUiday  and  A.  L.  Mason,  of  Indianapolis.  The  board 
organized  by  electing  the  writer  as  president. 

At  that  time  the  company  had  but  four  of  its  lines  operated  by 
electricity;  the  remainder,  and  by  far  the  larger  part  of  the  property, 
was  operated  by  mule  power,  the  company  having  more  than  one 
thousand  mules.  No  electric  car  had  at  that  time  ever  been  seen 
on  the  south  side  of  the  city,  nor  on  the  west  side,  embracing  two- 
thirds  of  the  population.  Crown  Hill  cemetery,  the  Fair  Ground  and 
Irvington  were  reached  by  electric  cars,  but  the  Insane  Hospital  and 
Stock  Yards,  Haughville  and  Brightwood,  Garfield  Park  and  West 
Indianapolis,  were  all  reached  only  with  small  mule  cars,  containing 
fare  boxes,  havmg  no  conductors  and  traveling  slowly  over  inferior 
track. 

The  new  board  entered  at  once  upon  the  work  of  giving  Indianap- 
olis first-class  electric  street  railroad  service.  A  new  power  station 
was  built  on  the  banks  of  White  river,  supplied  with  powerful  con- 
densing engines;  single  track  roads  were  rebuilt  in  large  part  into 
first-class,  double-track  lines.  Important  extensions  were  made  on 
Prospect,  Shelby,  Union,  South  Meridian,  East  and  West  Washing- 
ton, and  Blake  streets,  and  Columbia  and  Clifford  avenues.  Within 
two  and  one-half  years  the  entire  system  was  electrified  and  supplied 
with  modern  vestibule  motor  cars.  The  old  and  unsatisfactory  elec- 
trical car  equipment,  previously  owned  by  the  company,  was  aban- 
doned and  replaced  with  new  and  powerful  motors,  and  the  service 
throughout  the  city  brought  to  a  point  of  efficiency  which,  while  not 
claimed  to  be  perfect,  nevertheless  compares  favorably  with  the  street 
railway  facilities  of  any  city  the  size  of  Indianapolis. 

Another  important  change  was  made  in  the  transfer  system.  Pre- 
viously passengers  had  been  permitted  to  transfer  between  many  of 
the  lines  without  charge  by  passing  into  a  small  transfer  car  located 
in  the  middle  of  Washington  street.  The  transfer  car  was  abolished 
and  instead  there  was  adopted  a  free  transfer  ticket,  which  permitted 
transfers  between  all  Imes  at  every  junction  point  in  the  city  without 
extra  charge.  As  this  increased  the  transfer  points  from  one  to 
nearly  thirty,  there  was,  of  course,  a  correspoding  increase  in  the 
number  of  free  transfers.  Besides  this,  the  transfer  privilege  was 
enlarged  so  as  to  include  even  the  suburban  lines,  with  the  exception 
only  of  the  Fair  Ground,  and  Fairview  Park  line  on  Sundays. 

It  is  not  too  much  to  say  that  during  this  period  of  construction  an 
enormous  work  was  devolved  upon  the  management  of  the  company. 
The  laying  out  of  every  new  line,  the  planning  of  every  piece  of 
special  work,  the  designing  of  cars,  location  of  power  station,  con- 
struction of  feeder  lines,  strengthening  bridges,  in  short,  the  whole 
work  of  reconstruction  received  the  constant  and  unremitting  atten- 
tion in  all  its  details,  not  only  of  the  writer,  but  largely  of  the  execu- 
tive committee  from  the  board  of  directors.  At  the  same  time  econ- 
omy of  operation  has  by  no  means  been  lost  sight  of.  Mr.  McKee, 
chairman  of  the  executive  committee,  for  years  received  a  copy  of 
the  pay-roll  each  week  and  personally  checked  off  the  names  and 
suggested  constantly  most  important  economies.  The  writer  failed 
not  to  consider  the  most  minute  details  of  the  expense  account. 
Even  within  the  last  year,  during  the  most  successful  superinten- 
dency  of    Miller  Elliott,   there  have  been   introduced  many  improve- 


<^ftii&Aj{aJtyj^ 


297 


meuts  and  economies.  Such  matters  as  substituting  pressed  steel 
for  bronze  pinions,  cut  steel  gears  in  the  place  of  malleable  and  cast 
iron  gears,  malleable  gear  casings  instead  of  cast  iron,  hammered 
iron  axles  in  the  place  of  steel,  the  best  system  and  materials  for  car 
painting  and  varnishing,  the  best  and  cheapest  engine  oils  and  motor 
greases,  economy  in  boiler  repairs,  the  improvement  of  track  joints 
and  a  thousand  similar  things  have  been  carefully  studied  by  skillful 
employes  and  passed  upon,  after  thorough  investigation,  by  the  pres- 
ident. 

Under  Mr.  Elliott's  superintendency  of  the  last  year  there  has  been 
a  continued  improvement  in  the  character  and  efficiency  and  loyalty 
of  the  men  in  the  company's  employ.  The  accident  list,  which  is  so 
serious  a  question  with  all  electric  roads,  has  undergone  an  enormous 
reduction,  owing  partly  to  increased  care  on  the  part  of  the  people, 
but  largely  to  the  improvement,  skill  and  discipline  of  the  car  service 
men.  It  is  not  too  much  to  say  that  the  working  organization  of  the 
company  at  present  is  the  most  compact,  efficient  and  economical 
one  in  its  history.  Mr.  Milholland,  secretary  and  treasurer,  has 
charge  of  the  office,  having  been  in  the  employ  of  the  company  for 
many  years,  and  reached  his  present  position  by  well  deserved  pro- 
motions. Besides  the  superintendent,  of  whom  mention  has  been 
made,  t  take  pleasure  in  mentioning  W.  T.  Lewis,  assistant  super- 
intendent, who  has  been  in  the  employ  of  the  company  for  twenty 
years,  Mr.  McCreary,  who  has  been  in  the  electrical  department  from 
its  beginning  and  now,  as  electrician,  has  charge  of  the  two  power 
stations,  the  overhead  lines,  repair  shops  and  rolling  stock  of  the 
company.  The  roadmaster,  C.  S.  Butts,  was  first  employed  about 
four  years  ago,  and  has  shown  himself  to  be  a  skillful  surveyor  as 
well  as  roadmaster.  In  mentioning  these  faithful  servants  of  the 
company,  there  is,  however,  no  disposition  to  exclude  from  honorable 
mention  the  office  employes  and  barn  foremen,  the  road  officers  and 
others  on  whose  successful  efforts  the  efficient  service  rendered  by 
the  company  so  largely  depends. 

FRANCHISE    MATTERS. 

While  the  company  has  thus  gone  steadily  forward  m  the  improve- 
ment of  its  property,  its  organization,  its  service  to  the  public  and  its 
economies,  it  has,  nevertheless  passed  through  most  trying  ordeals 
in  its  relations  to  the  municipal  government  of  the  city  of  Indian- 
apolis. 

Previous  to  -March  15,  1893,  there  had  been  much  public  criticism 
of  the  company  on  account  of  its  inferior  service  and  failure  to  give 
the  entire  city  rapid  transit.  There  were,  no  doubt,  other  sources  of 
criticism,  but  of  these  the  chief  one  was  the  fact  that  the  company 
did  not  pave  between  its  tracks.  At  the  time  the  original  ordinance 
was  passed  in  1864,  under  which  the  company  operates,  it  required 
the  company  to  pave  between  its  tracks,  but  a  few  years  later  an 
ordinance  was  passed,  prepared  by  the  city  attorney  and  not  opposed 
by  a  single  paper  in  the  city,  relieving  the  company  from  the  burden 
of  paving,  and  substituting  only  the  requirement  that  the  company 
keep  the  space  between  its  tracks  in  repair.  As  Indianapolis  has,  in 
the  last  few  years,  been  passing  through  a  period  of  extensive  street 
improvements,  including  the  use  of  asphalt,  brick  and  block  pave- 
ments, the  question  of  the  company  paving  between  its  tracks 
assumed  much  greater  importance  than  at  the  time  the  amending 
ordinance  had  been  passed  in  the  year  1878. 

Feeling  the  dissatisfaction  of  the  public  and  desiring  to  discharge 
their  whole  duty  to  the  city  of  Indianapolis,  the  new  board  of  direc- 
tors, on  March  16,  1893,  made  it  their  first  task  to  appear  before  the 
board  of  public  works  and  state  that  the  company  was  willing  to 
enter  into  any  fair,  reasonable  and  just  arrangement  by  which  it 
should  comply  with  the  demands  of  the  city  of  Indianapolis  and  at 
the  same  time  have  proper  security  for  the  necessary  investment. 
To  this  proffer,  the  board  of  public  works,  under  advice  of  the  city 
attorney,  answered  that  they  would  have  no  negotiations  with  the 
company  whatever  as  to  terms  of  settlement  of  existing  controver- 
sies. On  the  contrary,  the  board  declared  that  the  company's  rights 
in  the  streets  would  expire  in  the  following  January,  after  which  it 
would  be  treated  as  a  trespasser.  The  board  of  public  works  then 
proceeded,  a  few  days  later,  to  advertise  and  sell  a  so-called  franchise 
to  the  highest  bidder,  commencing  immediately  and  running  for  a 
period  of  30  years.  This  alleged  franchise  was  purchased  by  the  City 
Railway  company,  a  new  organization,  consisting  of  a  number  of  iiiRu- 
ential  local  capitalists.  The  new  company  immeiliately  laid  claim  to 
all  the  streets  and  pans  of  streets  occupied  by  the  Citizens'  Company. 
An  injunction  suit  was  thereupon  brought  by  the  Citizens'  Company 


against  the  City  Company  in  the  Federal  Court,  to  enjoin  the  defend- 
ant from  interfering  with  the  occupying  company  and  to  quiet  the 
title  of  the  latter  to  the  use  of  the  streets.  This  suit  resulted  in  a 
victory  for  the  Citizens'  Company  in  November,  1894.  There  was  a 
difference  of  opinion  between  the  two  judges  as  to  the  time  of  the 
expiration  of  the  rights  of  the  Citizens'  Company.  The  original  city 
ordinance,  under  which  the  company  operates,  ran  until  January, 
1894.  A  so-called  extension  ordinance  was  passed  in  1880,  making 
the  time  of  expiration  1901.  This  extension  ordinance  the  city  attorney 
assumed  to  be  invalid.  Both  judges  agreed  that  the  extension  ordinance 
was  valid,  and  that  the  City  Railway  Company  should  be  enjoined. 
But  Judge  Woods,  presiding,  held  that  the  city  had  no  power,  by 
ordinance,  to  fix  a  time  limit  for  the  use  of  the  streets  for  street  rail- 
way purposes,  and  that  the  Citizens'  Company,  being  a  corporation 
in  perpetuity,  had  a  continuing  right  to  use  the  streets,  subject  only 
to  the  reserved  power  of  the  legislature  to  alter,  amend  or  repeal  the 
charter  of  the  company  itself.  The  City  Railway  Company  appealed 
this  case  immediately  to  the  Supreme  Court  of  the  United  States. 

Pending  this  appeal,  the  Citizens'  Company  renewed  its  efforts  to 
obtain  a  settlement  with  the  city  of  Indianapolis,  being  ready  at  all 
times  to  make  just  and  reasonable  arrangements  with  the  city.  These 
efforts,  however  were  met  from  the  beginning  with  the  statement  on 
the  part  of  the  city  government,  that  the  new  company  now  had 
acquired,  by  the  so-called  franchise  of  1893,  certain  contract  rights 
with  the  city,  or  claimed  to  have  acquired  them,  and  therefore  the 
city  was  morally,  if  not  legally,  bound  to  refuse  to  make  any  negotia- 
tions or  settlement  with  the  Citizens'  Company,  unless  the  City  Rail- 
way Company  should  consent  to  surrender  its  rights.  By  this  ingeni- 
ous opposition  on  the  part  of  the  city  government,  the  Citizens' 
Street  Railroad  Company  was  put  in  a  false  position  before  the  peo- 
ple, most  of  whom  supposed  that  the  company  was  stubbornly  refus- 
ing to  pave  between  its  tracks  or  to  make  any  other  proper  return 
for  the  privileges  it  was  enjoying.  In  the  summer  of  1895  a  negotia- 
tion was  undertaken  for  the  settlement,  which  was  to  include  not 
only  the  city  government  but  also  the  City  Railway  Company,  it 
being  intended  to  procure  that  company  to  surrender  its  so  called 
rights.  The  writer  was  not  a  member  of  the  committee  which  con- 
ducte  I  the  negotiation  and  did  not  personally  participate  in  the  mat- 
ter. However,  at  one  time  there  was,  as  I  believe,  good  reason  for 
believing  that  this  settlement  would  go  through,  notwithstanding  the 
extraordinary  concessions  which  were  required  by  the  City  Railway 
Company  in  order  to  induce  it  to  surrender  its  supposed  rights.  So 
far  as  the  city  was  concerned,  its  spe:ial  counsel,  the  late  Hon.  John 
M.  Butler,  in  a  long  letter  to  the  mayor,  outlined  substantially  the 
terms  of  settlement  which  he  advised  the  city  to  make  with  the  Citi- 
zens' Street  Railway  Company.  The  directors  of  this  company  were 
then  and  continued  to  be  entirely  willing  to  settle  on  the  basis  pro- 
posed by  the  city's  own  attorney,  Mr.  Butler.  Meanwhile,  an  injunc- 
tion suit  was  brought  by  a  citizen  of  Indianapolis  to  enjoin  the  pro- 
posed settlement,  and  the  city  government  began  to  raise  its  demands 
from  day  to  day,  until,  in  the  course  of  two  or  three  months,  the  plan 
of  settlement  advised  by  its  attorney,  Mr.  Butler,  was  declared  to  be 
utterly  impossible  and  not  to  be  thought  of.  The  terms  of  settlement 
proposed  by  the  city  were  impossible  and  impracticable  for  this  com- 
pany, taking  into  view  the  enormous  sacrifice  necessary  to  secure  the 
retirement  of  the  City  Railway  Company  from  the  field.  In  the  fall 
of  1895,  it  became  apparent  that  the  proposed  settlement  was  a  fail- 
ure, and  in  October  the  mayor  and  council  went  out  of  office  and  a 
new  administration  came  into  office. 

So  far  as  the  Citizens'  Street  Railroad  Company  was  concerned, 
the  change  in  aiiministration  did  not  improve  the  chances  of  a  settle- 
ment. The  demand  of  the  City  Railway  Company,  as  the  price  for 
its  retirement  fro.n  the  field,  was  larger  than  it  had  previously  been, 
and  the  new  mayor  was  etjually  as  firm  as  his  predecessor  in  the 
position  that  the  city  of  Indianapolis  would  consider  no  settlement 
unless  the  City  Railway  Company  were  gotten  out  of  the  way.  Our 
board  of  directors  found  it  impossible  to  comply  with  the  double 
requirements  thus  imposed  by  the  city  government  of  Indianapolis 
and  by  the  City  Railway  Company. 

In  this  situation  the  Legislature  of  1897  "i^'i  <i"d  there  was  imme- 
diately introduced  .Senate  Bill  No.  61,  which  provided  that  the  rights 
of  street  railway  companies  in  the  streets  of  cities  should  absolutely 
terminate  at  the  time  fixc'd  for  the  same  in  any  ordinance  under  which 
such  companies  were  oper.iicd,  and  that  the  occupying  company 
should  remove  its  tr.acks  from  the  streets  unless  it  elected  to  sell  the 
same  to  its  successor  at  an  appraiseil  value.     This  appraisement  was 
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to  be  made  by  a  board  of  three  members,  one  to  be  appointed  by  the 
company  which  was  quitting  business,  one  by  the  new  company,  both 
subject  to  the  mayor's  confirmation,  and  one  by  the  mayor.  The  new 
company  was  not  required,  however  to  buy  the  property,  even  after 
the  appraisement  had  been  made.  After  a  hearing  before  the  com- 
mittee, this  bill  was  amended  by  the  consent  of  its  author  so  as  to 
place  the  appointment  of  appraisers  in  the  hands  of  the  Circuit 
Court,  and  the  law  was  limited  to  cities  now  having  100,000  popula- 
tion. A  severe  contest  ensued  in  the  Senate  over  this  bill.  It  was 
pointed  out  that  this  bill  at  once  extinguished  the  rights  of  the  Citi- 
zens' Company  in  1901  and  confirmed  the  rights  of  the  City  Company 
for  the  ne.xt  thirty  years,  and  placed  the  property  of  the  occupying 
company  actually  at  the  mercy  of  the  new  company,  because  the 
latter  was  still  not  compelled  to  buy  the  plant,  even  at  the  appraised 
value.  Senator  Hogate  introduced  an  amendment  which  was 
designed  not  to  lengthen  the  life  of  the  Citizens'  Company,  but  to 
avoid  confirmmg  the  rights  of  the  City  Railway  Company.  It  pro- 
vided that  when  the  rights  of  the  occupying  company  expired,'the 
city  should  open  the  field  to  free  competition  and  sell  the  street  rights 
for  thirty  years  to  the  best  bidder.  If  the  occupying  company  was 
not  successful,  the  successful  bidder  was  strictly  bound  to  buy  the 
property  at  an  appraisement  to  be  fixed  by  the  Circuit  Court,  and  pay 
tor  the  same  in  cash.  The  Hogate  amendment  was  bitterly  fought  by 
the  friends  of  the  original  bill,  but  the  amendment  was  adopted,  and 
the  bill  passed  the  Legislature  without  further  opposition.  It  was 
supposed  that  this  would  end  the  legislative  attack  on  the  company. 
However,  the  moment  the  Hogate  amendment  had  passed  the  Sen- 
ate, a  bill  was  introduced  prescribing  street  railway  fares  in  Indian- 
apolis at  three  cents  for  each  cash  fare,  and  requiring  free  transfers 
between  all  lines. 

This  extraordinary  measure,  which  had  never  been  suggested  until 
the  passage  of  the  Hogate  amendment,  was,  if  valid,  a  substantial 
confiscation  of  the  Citizens'  Street  Railroad  plant.  The  law  went  into 
effect  about  the  middle  of  April  of  the  present  year.  In  the  mean- 
time, the  Central  Trust  Company  of  New  York,  trustee  of  the  con- 
solidated mortgage  bonds  of  this  company,  brought  an  injunction  suit 
in  the  Federal  Court  against  the  city  of  Indianapolis,  the  prosecuting 
attorney  and  the  Citizens'  Street  Railroad  Company  to  enjoin  the 
enforcement  of  this  law  and  compliance  with  it  by  the  company. 
The  case  was  argued  at  great  length  in  behalf  of  the  Central  Trust 
Company,  by  Gen.  Benjamin  Harrison,  Ferdinand  Winter  and  W.  H. 
H.  Miller,  before  Judge  Showalter  of  the  United  States  Circuit  Court 
of  Appeals.  Judge  Showalter  promptly  delivered  a  careful  opinion 
declaring  the  three-cent  fare  law  to  be  unconstitutional  and  void  for 
the  reason  that  it  was  local  and  special  legislation.  Smce  that  decis- 
ion was  rendered,  a  case  has  been  taken  to  the  Supreme  Court  of 
the  State  of  Indiana,  which  is  now  set  for  argument  in  that  court  May 
19.  It  is  hoped  by  the  city  government  that  the  State  Supreme  Court 
may  render  a  different  opinion  from  that  of  the  United  States  Circuit 
Court,  or,  at  least,  this  is  supposed  to  be  the  object  of  this  new 
proceeding. 

In  the  meantime,  while  Judge  Showalter  had  the  three-cent  fare 
law  under  consideration,  the  Supreme  Court  of  the  United  States 
decided  the  appeal  of  the  City  Railway  Company  adversely  to  that 
company  and  favorably  to  us.  It  was  held  that  the  rights  of  the 
Citizens'  Company  were  at  least  good  until  1901,  and,  therefore,  the 
court  considered  that  it  was  unnecessary  to  decide  the  question  of 
our  rights  beyond  that  time.  The  court  expressly  declined  to  give 
any  opinion  upon  the  question  of  our  company's  rights  after  the 
expiration  of  the  extension  ordinance,  but  it  confirmed  the  decree 
enjoining  the  City  Railway  Company  from  in  any  wise  interfering 
with  the'occupying  company. 

This  is  the  present  status  of  one  of  the  most  notable  legal  strug- 
gles that  has  ever  taken  place  in  the  courts  of  this  country.  It  began, 
practically,  the  day  after  the  writer  became  president  in  March,  1893, 
and  has  continued  without  cessation  until  the  present  time.  In  every 
instance,  however,  the  company  has  been  victorious  in  the  mainten- 
ance of  its  legal  rights.  One  of  the  later  phases  of  this  struggle  has 
been  the  indictment  and  arrest  of  the  officers  and  many  of  the 
employes  of  this  company  for  alleged  violation  of  the  three-cent 
fare  law.  Under  the  injunction,  however,  entered  by  Judge  Showal- 
ter, the  company  is  collecting  five-cent  fares  for  each  passenger,  with 
privilege  of  free  transfer. 

It  is  to  be  hoped  that  the  fresh  support  and  strength  which  will  be 
brought  to  the  company  by  its  new  board  of  directors  and  new  offi- 
cers will  enable  it,  now  that  the  legal  battle  has  been  fought  out  "and 


won  in  the  courts,  to  speedily  reach  a  satisfactory  adjustment  of  this 
most  intricate  problem. 

Respectfully  submitted, 

Augustus  L.  Mason, 

President. 


RECORDS  FROM  THE  CRAVATH 
RECORDER. 


The  accompanying  engraving  shows  some  of  the  alloy 
strips  used  in  the  Cravath  recorder  as  they  appear  before 
and  after  use.  It  will  be  remembered  from  the  description 
that  appeared  in  our  last  issue  that  the  record  is  made  by  a 
hot  wire  in  the  main  motor  circuit,  melting  a  path  through 
an  alloy   strip — the  alloy  being    a    mixture  of    lead  and  tin 


CRAVATH  RECORDER  RECORDS. 

which  melts  at  a  low  temperature.  The  metal  does  not 
drip,  but  simply  flows  back  from  the  wire,  leaving  the  strip 
as  shown  in  numbers  i  and  2.  Nmnber  3  shows  a  new 
strip.  A  rather  curious  phenomenon  is  that  at  each  point 
the  strip  pauses  in  its  descent  a  notch-like  place  is  left  by 
the  hot  wire.  The  distance  between  notches  is  usually  very 
short  with  the  best  motorman  and  becomes  longer  as  the 
men  are  more  careless. 


R.  T.  McDonald,  president  of  the  Ft.  Wayne  Electric 
Company,  has  been  sued  for  $50,000  by  S.  J.  Hart  of  New 
Orleans,  on  account  of  an  interview  in  which  Mr.  McDonald 
was  alleged  to  have  spoken  in  a  derogatory  manner  of  Mr. 
Hart's  character. 
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THE  LEWISTON  &  YOUNGSTOWN 
FRONTIER  RAILWAY. 


The  Lewiston  &  Youngstown  Frontier  Electric  Railway 
connects  the  villages  of  Lewiston  and  Youngstown,  Niagara 
County,  N.  Y.  The  company  was  organized  by  a  number 
of  local  capitalists  in  the  summer  of  1895,  and  after  a 
number  of  surveys  the  road  was  finally  located  through 
private  propertv    between    these   villages,  about  one-quarter 


FORT  NIAGARA. 

of  a  mile  easterly  from  the  River  Road,  so  called,  with  the 
object  of  avoiding  the  destruction  of  property  along  the 
banks  of  the  lower  Niagara  River,  or  occupying  the  high- 
way. 

The  contract  for  the  construction  of  the  roadbed,  ballast- 
ing, overhead  work  and  fencing  was  let  April  12,  1896,  to 
Craige  &  Tench,  Buffalo,  N.  Y.,  for  the  sum  of  $63,500. 

The  road   starts   from    the   New    York    Central   depot   at 


The  right  of  way  is  30  ft.  in  width  and  fenced  throughout 
its  entire  length  between  the  villages.  There  are  no  struc- 
tures whatever  on  the  line,  with  the  exception  of  a  few 
wooden  box  culverts  and  one  trestle  48  ft.  long  and  about  9 
ft.  high. 

The  road  is  single  track  of  standard  gage  and  has  five 
turnouts  in  the  course  of  the  line  with  end  switches  at  each 
end.  In  the  two  villages  the  track  is  laid  with  girder  rails, 
2  i^  miles  of  67-lb.  and  i/^  mile  of  87-lb.  and  in  the  country 
with  56-lb.  T-rails,  4^  miles.  The  Johnson  Company 
furnished  the  rails  and  track  fastenings  and  all  the  rails 
except  the  87-lb.  girders  which  were  rolled  by  the  Pennsyl- 
vania Steel  Company.  The  ties  are  of  cedar,  6  x  8  in.  x  8 
ft.,  spaced  2  ft.  between  centers.  The  line  is  ballasted  with 
broken  stone  which  is  6  in.  deep  under  the  ties. 

R.  W.  Oliver  furnished  the  overhead  work  at  a  cost  of 
$9,750.  In  the  villages  span  work  is  used  and  in  the  coun- 
try side  pole  bracket  work.  The  trolley  wire  is  No.  00  and 
there  are  nearly  24,000  ft.  of  No.  0000  stranded  triple 
covered  feed  wire  starting  from  Lewiston  and  reaching 
nearly  to  Youngstown.  All  poles  and  fence  posts  are 
painted  olive  green. 

No  power  plant  was  constructed  by  this  company,  power 
being  obtained  from  the  plant  of  the  Niagara  Falls  &  Power 
Company,  which  is  situated  7.17  miles  distant  from  Lewis- 
ton.  It  is  generated  by  one  of  the  i,ooo-h.  p.  generators 
situated  in  the  new  power  house  at  the  foot  of  the  cliff,  at 
a  voltage  of  550  volts.  This  is  raised  to  750  volts  by  being 
passed  through  a  booster,  and  is  conveyed  to  Lewiston 
over  a  500,000  circular  mil  stranded  copper  wire,  triple 
covered.     This  wire  is  strung  on   the  poles  of   the  "  Gorge  " 


SCENES  ON   THE   LEWISTON   &   YOUNGSTOWN    FRONTIER    RAILWAY. 


Lewiston  and  runs  up  Center  street  to  5th  street,  thence 
northerly  through  5th  street  to  the  village  limits,  thence 
through  private  lands  to  3rd  street,  Youngstown,  thence 
through  Church  street  to  Main  street  and  to  the  United 
States  Military  Reservation,  at  the  mouth  of  the  Niagara 
River.  There  is  also  a  branch  in  Lewiston  from  5th  street 
through  fJnondaga  street  to  the  New  York  Central  freight 
station  and  a  branch  in  Youngstown  to  the  docks.  The 
road  is  7J^  miles  long  in  all. 

The  country  through  which  this  road  runs  is  extremely 
level  and  is  in  the  heart  of  the  Niagara  fruit  district,  being 
largely  devoted  to  the  culture  of  apples,  peaches  and  grapes. 


Railway,  located  in  the  Niagara  Gorge,  and  thus  brought 
to  Lewiston  where  it  is  connected  with  the  trolley  and  feed 
wire  above  mentioned. 

The  equipment  consists  of  four,  eight  bench  open  motor 
cars  and  two  closed  combination  baggage  and  passenger  cars 
seating  16  people,  made  by  the  J.  G.  Brill  Company,  Phila- 
delphia. The  combination  cars  have  a  vestibule  on  the  pas- 
senger end,  and  the  baggage  compartment,  which  is  8  feet 
long,  has  sliding  doors  on  each  side  and  three  drop  sash  in 
the  front  end  allowing  the  motorman  to  occupy  the  baggage 
compartment  when  running  that  end  forward,  but  there  is 
no  vestibule.     All  these  cars  are  equipped  with  Brill  eureka 
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maximum  traction  trucks,  with  33-iii.  and  20-in.  wheels. 
Each  truck  is  equipped  with  one  G.  E.  1,000  motor,  thus 
giving  each  car  2,000  lbs.  horizontal  tractive  pull.  The 
total  cost  of  roadway,  equipment,  transmission  line,  land 
damages,  etc.,  amounted  to  very  nearly  $100,000. 

After  a  number  of  delays,  owing  to  the  non-arrival 
of  material,  etc.,  the  road  was  informally  opened  the 
latter  part  of  August,  1S96,  and  has  been  running  ever 
since.  The  company  contemplates  a  freight  as  well  as  a 
passenger  service,  and  it  is  at  present  handling  about 
10  cars  of  freight  per  day,  beside  package  freight.  A 
steady  passenger  traffic  is  maintained  between  the  points 
mentioned,  which  will  undoubtedly  increase  during  the 
summer. 

The  officers  of  the  company  are  :  L.  D.  Rumsey,  presi- 
dent;  H.  C.  Howard,  vice-president  and  treasurer;  F.  R. 
March,  attorney;  Karl  Evans,  general  passenger  and  freight 
agent,  and  R.  B.  Goodman,  superintendent,  all  of  Buffalo, 
New  York. 

The  engineering  work  was  in  charge  of  Paul  Voorhes,  of 
Buffalo,  who  has  constructed  several  other  roads  in  the  last 
four  years,  among  them  Buffalo  &  Williamsville  Electric 
Railway  and  the  Buffalo,  Gardenville  &  Ebenezer  Railway. 
During  the  thirteen  years  since  his  graduation  at  the  Rens- 
selaer Polytechnic,  Mr.  Voorhes  has  also  been  connected 
with  several  steam  roads,  notably  with  the  New  York  Cen- 
tral as  assistant. 


OWNERSHIP    OF     UNCLAIMED    ARTICLES 


Some  discussion  has  been  aroused  in  New  Jersey  over  the 
ownership  of  unclaimed  articles  lost  in  street  cars.  Nearly 
all  of  the  street  railway  companies  make  some  provision  for 
holding  the  packages,  umbrellas,  etc.,  at  some  particular 
place  so  that  the  owners  may  come  and  claim  them.  This 
is  nearly  always  done  but  when  no  owner  can  be  found  the 
question  is  to  whom  does  the  lost  article  belong  ?  The  cus- 
tom is  to  return  it  to  the  conductor  who  turned  it  in.  In  New 
Jersey  the  state  settles  this  question  in  the  following  manner. 
The  law  provides  that  the  lost  article  may  be  sold  after  being 
held  for  three  months  and  advertised.  If,  at  the  end  of  two 
years,  no  one  has  made  claim  to  the  ownership  the  monev, 
less  charges  for  storage,  advertising  and  selling,  shall  be 
turned  over  to  the  state  treasurer.  Needless  to  say,  New 
Jersey  has  not  grown  rich  from  these  proceeds. 


A  REPAIR  SHOP  THAT  PAYS. 


About  a  year  ago  the  Urbana  &  Champaign  Electric 
Street  Railway  Company  fitted  up  a  repair  shop  with  a 
drill  press,  a  large  lathe,  a  Q.  &  C.  steel  hack  saw,  emery 
wheels,  grindstones,  a  circular  saw  and  a  forge  with  blower. 
President  B.  F.  Harris,  Jr.,  says  that  he  considers  the  repair 
shop  as  one  of  the  very  best  investments  the  company  has 
ever  made,  and  that  the  work  can  be  done  better  and  cheaper 
than  elsewhere.  With  the  tools  at  hand  to  do  the  work  re- 
pairs were  made  in  the  earliest  stages  of  deterioration  instead 
of  waiting  until  the  parts  fall  to  pieces.  The  cars  are  also 
painted  and  lettered  in  the  shop.  Lately,  the  plan  has  been 
adopted  of  transferring  the  letters,  figures  and  ornaments  in- 
stead of  using  the  gold  leaf  in  the  usual  way,  thus  getting  a 
much  handsomer  effect  at  less  expense  than  by  the  old 
method  of  hand  lettering-. 


THE  NEW  ELYRIA  &  OBERLIN  LINE. 


The  Cleveland,  Beria  &  Elyria  Railway  is  to  be  extended 
seven  miles  to  Oberlin,  but  the  extension  is  incorporated 
separately  and  will  be  known  as  the  Elyria  &  Oberlin  Elec- 
tric Railway  Company.  F.  T.  Pomeroy,  general  manager 
of  the  new  company,  writes  that  franchises  have  been 
granted  by  both  Oberlin  and  Elyria  councils,  and  by  the 
commissioners  of  Lorain  county.  The  tracks  will  be  laid 
on  the  principal  streets  of  each  town,  and  outside  the  corpo- 
rate limits  a  private  right  of  way  has  been  secured.  AVithin 
the  city  limits  a  deep  T  or  girder  rail  will  be  laid  and  outside 
a  56  or  60-lb.  rail  will  be  used.  What  bonds  are  to  be  used 
has  not  yet  been  determined  ;  in  fact,  the  problem  is  still 
troubling  the  engineers.  The  new  power  house  is  to  be 
built  in  Elyria,  and  with  sufficient  capacity  to  furnish  current 
for  the  extension  and  for  the  w'estern  portion  of  the  present 
lines.  This  will  shorten  the  running  time  between  Cleve- 
land and  Elyria  about  15  minutes.  The  extension  will  make 
a  total  of  40  miles  of  track  in  the  whole  system.  Some  of 
the  contracts  have  been  let,  and  the  work  will  be  completed 
carlv  in  the  fall. 

THE  ACCOUNTANTS'  ASSOCIATION. 


Secretary  Brockway  has  mailed  900  copies  of  the  consti- 
tution and  by-laws,  with  application  blanks,  etc.,  to  street 
railways  in  this  country,  Mexico  and  Canada,  and  already 
the  returns  are  coming  in.  A  very  considerable  addition  to 
the  initial  membership  is  promised. 

All  members  of  the  association  and  all  interested  persons 
are  urged  to  send  the  secretary  an  expression  as  to  what  time 
of  the  year  is  best  suited  for  future  meetings.  As  reported 
in  the  April  Review  this  subject  was  fully  discussed  at  the 
March  meeting  and  while  it  was  decided  to  hold  the  next 
meeting  in  October  at  the  same  date  and  place  as  the  con- 
vention of  the  American  Street  Railway  Association,  it  was 
understood  and  agreed  that  the  matter  would  come  up  for  set- 
tlement then.  Many  who  voted  for  holding  the  next  meet- 
ing in  October  are  opposed  to  that  date  as  the  permanent 
one,  believing  it  will  be  far  better  to  meet  in  the  spring  and 
not  at  the  same  time  and  place  as  the  American.  Hence  it 
is  urged  that  a  full  expression  be  made  to  Secretary  W.  B. 
Brockway,  Toledo,  O.,  to  whom  inquiries  for  any  informa- 
tion relating  to  the  association  may   be  addressed. 

The  committees  appointed  at  Cleveland  have  already 
begun  their  work  and  the  report  will  mark  a  big  step  in 
advance  toward  the  work  of  standardizing  accounts.  Sub- 
jects for  papers  and  assignments  are  being  made,  and  the 
program  will  well  repay  every  accountant  in  street  railway 
work,  for  the  time  and  expense  to  attend  the  meeting. 


ATLANTA  WILL  CONTEST  COMPULSORY 
TRANSFER. 


Joel  Hurt,  president  of  the  Atlanta  Consolidated  lines,  has 
done  as  he  said  he  would  in  case  the  transfer  ordinance  was 
passed  by  the  city,  and  has  taken  the  case  to  the  United 
States  court  at  New  Orleans,  where  a  restraining  order 
against  the  city  and  the  road  was  granted,  preventing  the 
putting  into  effect  the  ordinance  until  the  court  rules  on  the 
case.  The  company  hopes  to  have  the  injunction  made  per- 
manent. 


J 
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WAGE  STATISTICS  FOR  STREET  RAILWAYS  IN  NEW  YORK  OPERATED  BY  MECHANICAL  TRACTION. 

Ftom  Report  of  New  York  Railroad  Core 


Name  of  Road. 

Faasengere 
Carried. 

1 

Annual 
Cnr-mileB 

CondootorB 

Motormei 
Drivera. 

Startere. 

Watohmen. 

Bvitchmen 

Boadmen. 

Hostlera, 

Linemen, 

Engineers. 

Firemen. 

Eleotrio'nB. 

MacMniate 
Meohanioe. 

Hre. 

Wage 

Hre. 

Wage 

Hr«. 

Wage 

Hr«. 

Wag. 

Bra. 

Wage 

Hie. 

Wage 

Era. 

Wage 

Hre. 

Wage 

Hni. 

Wage 

Bit. 

Wage 

Hre. 

Wage 

H„. 

Wage 

9.611. 55li 

606,852 

977,877 
3,381 ,65i 
13.453,78fl 
10e,686,30e 
15.440.760 
39,571.328 
■178,')  13 

862.145 
159,326 
185,803 
84.841 

780,405 
541,687 

498 
^40 

5,000 

3,329,977 
182,291 
3,575.483 

839.500 
3,333.536 
21,500,746 
3.389.491 
6.262.500 

398,538 

iislooo 

110.000 

75;ooo 

213.190 

:: 

i 

low 
lOH 

10 

8M 

10;^ 

10 

IIH 
IIM 

1.65 

1.80 
1:50 

1.27 
l.M 

lisn 

IS 

1:25 

1,75 
1.35 

im 

lOH 
104 

811 

10 

lOH 

12 
10 

11« 

2.20 
1,80 

1:50 
2.(j0 
1.27 

1.60 
2.00 

aloo 

10 

1.6 

10 

l.» 

10 

•1.60 

10 

1.66 

10 

1.86 

IS 

1.75 

I 

3:00 

2:35 

3.00 
2.75 
5.50 

I 

SOO 
2.00 

10 

2.60 
2.60 

2.50 

■0 

2,35 

AtlBDtic  Atb 

10 

1 

10 

lias 



1.25 

10 

S 

10 
10 

.    .          ™- 

BinnhanitoD 

;: 

ISO 

l!80 
2!60 

1.60 

10 
10 

2.50 

10 
10 

3:00 

1.75 

B      kl  n  Cit   &  Newton 

'»  " 

10 

1.60 
1.76 

lire 

B      kl      U  i  h 

1.50 
2.00 

10 

I'M 

1.. 

3.50 

12(4 

2.00 
2:82 

■i.6o" 

10 
12K 

.'?. 

l!75 

3,75 

12          =J.l 

10 

1,60 

10 

1.50 

.1°... 

1:.SS 

10 

12 
10 

11 

f 

I« 

-!;". 

9 
10 

J.0O 

3:00 
2:00 

'9 

1:50 

1.80 
1.60 
1.85 

9« 
10 

1.25 

s:oo 

10 

2.60 

10 

1.25 

'»i4 
10 
8S4 
10 

10 

2:00 
1.27 
1.75 

1.50 
2.00 

211.756 
6.569.165 

a43,89tl 

716,851 
13,732,401 

223,498 
1,368,693 

484,763 
1,342.616 
1.039,710 

315I85; 

813,000 
1,544.51(1 
2,473,011 
1.03it,«3I 

174,416,247 
1.233,067 
U.803,463 

1.470.W1 

408'.83; 

312;525 

659;i6l 
552.66! 

107;6ft 
8,651.355 
2,848,984 

687.935 

6,9oe,jmi 

63,500,000 
113.09^ 

10.071,506 
169.063 
9.723.861 
3,618,344 
560.938 
588,400 
2.490,272 
1,396.812 
1.793.333 

42 
85 

70 
28 

3,800 

50 

if, 

10.67 

™T 

B.ca 
4:33 

i8.e7 

171.87 

a.a; 

11.21 

8M 

10 
10 

2:00 

1.60 
1.26 

1.26 
l'25 

2,062,044 
77,601 
1»S,121 
3.747,038 
72,142 
505.890 
210,588 
417,000 

Ski 

2.00 
l.K 

m 

i! 

10 

':2 

10 

1.50 

Cms,  Painted  Poet 

3  87 

10 

1.80 

. 

1,» 

10 

1.50 

10 

1.60 

z 

2,60 

1.76 

Dnnkirk  A  Fredonia 

10 

2.00 

i. 

1.28 

10 

l.« 

10 

1.50 

10 

235 

2.60 

10 

1.35 

10 

l.« 

10 

2.60 

lo 

1  50 

1.76 

10 

1.50 

is 

B 

2.00 

94.680 
177,0» 

la 

l:i 

10 

2:00 

2:00 
«.21 

6a7.7&I 
187,650 
144,796 
23,511,987 
414,310 
4.624,148 
405,971 
134,000 
444,652 

;° 

2.S6 

10 

l.SO 

10 

1.33 

12 

':« 

12 

1.33 
1.60 

1.85 

2.00 

j; 

1.56 

10 

1.26 

12 

1.M 

10 

10 

aeo 
2.75 

10 

2.50 
2.85 

" 

lieo 

10 

1.86 
1.25 

10 

.76 

8 
10 

200 
8.00 

B 

2.00 

« 

ISS 

!o 

175 

12 

2.25 

10 

1.80 

10 

.75 

12 

1.80 

10 

i:! 

3.28 

10 

l.SS 

10 

1  117 

io" 

i' 

"a'li' 

Tis' 

^2 

^. 

111.580 

iW 

.!'... 

.'■.'.''.. 

■io-" 

la 

.1°... 

!:". 

650,108 
5,010,862 

"""178^928 

l;i 

2.47 

1.6U 

12 

2:50 

11(4 

10 

!:» 

is 

Rooh    to     &  I     nd 

10 

1.76 

12 

2.00 

12 

2.00 

10 

jISi 
11« 

IIM 

2.00 

2.08 
2.00 

11 » 
11« 

11« 

a.08 

10 

1.75 

10 

1.25 

10 

1.25 

10 

1.2s 

I 

\t 

10 

2.00 

!o 

3:70 

10 

2.00 

10 

2.60 

10 

1,700 
350 

62,833 
1.885,638 
1.366,923 
l,687;4tl3 
13,298,310 
113,692 

S,228i685 
148,060 

3,486,963 
827.095 
304,306 
328.500 
756,145 

i 

3.00 

sioo 

! 

11 

10 

1:» 

10 

1.56 

10 

2.26 

10 

3.33 

10 

3.36 

r         lidated 

;» 

is 

IS 

100 

10 

i:83 
■2.63 

10 
12 

1.60 

1.60 
i:48 

,Jv^ 

12 

1.76 

10 

S 

225 

T             da  Eleolrio 

Tro    C"t 

i> 

2.00 

Is 

z 

>> 

1.75 

i 

1.75 

10 

\-'d 

lo 

1 

IS 

1.50 

s 

1:35 

lo 

1:1 

10 

DtdcaBelt  Lin©..^ 

u 

liso 

;: 

!;S 

10 

2.00 

10 

W    toh    t       Electric 

I 

2.2s 

10 

1.6,1 

:: 

s 

m 

2.« 

10 
9» 

1.75 

to 

200 

12 

1.60 
3.00 

10 

l.W 

10 

1.60 

10 

2.00 

10 

2.60 

2SS 
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BUDAPEST  UNDERGROUND  ELECTRIC 
RAILWAY. 


We  are  indebted  to  the  Railway  World  of  London  for  the 
illustrations  which  we  pulilish  of  the  Underground  Electric 
Railway  in  Budapest.  This  road  extends  from  near  the 
Danube  river  to  the  Park,  2.29  miles,  and  is  laid  in  a  tunnel 
under  the  Boulevard  Waitzner  and  Andrassy  street.  Tunnel 
construction  was  necessary  because  the  city  absolutely  refused 
to  permit  Andrassy  street  to  be  defaced  by  a  street  railway. 
The  street  was  already  inconveniently  crowded  by  carriage 
traffic  and  foot  passengers,  and   a  surface  railway  could  not 


MOTOR   CAR — BUDAPEST   UNDERGROUND   RAILWAY. 

be  added  without  rendering  the  blockade  dangerous.  The 
plans  were  prepared  by  Adolph  Worner,  technical  director 
of  the  Electric  Stadtbahn  Company,  and  the  work  carried 
out  under  the  direction  of  Messrs.  Siemens  &  Halske. 

Work  was  begun  August  1S94,  and  the  line  publicly 
opened  May  26,  1896.  The  franchise  is  granted  for  90 
years,  but  the  city  reserves  the  right  to  buy  the  concession 
in  1940,  when  the  surface  line  franchises  expire,  on  announc- 
ing its  intention  two  years  in  advance.  The  minimum  rate 
of  fare  has  been   fixed  at  5  cents   for  the  entire  distance,  but 


SECTION   OF   TUNNEL. 

after  15  years  the  city  may  require  a  certain  reduction  to  be 
made.  After  20  years  the  city  will  receive  from  the  com- 
pany I  per  cent  of  the  gross  receipts  for  10  years,  2  per 
cent  for  the  next  10  years,  3  per  cent  for  the  next  10,  4  per 
cent  for  the  next  10,  and  5  per  cent  for  the  last  30  years  of 
the  concession.  During  the  first  25  years  the  city  is  forbid- 
den to  grant  any  other  transportation  concessions  of  any 
kind  between  the  center  of  the  city  and  the  I'ark. 

'J"he  total  depth  which  could  be  given  to  the  tunnel  and 
its  foundations  was  limited  to  16  ft.  because  of  a  large  sewer 
which  crosses  the  street  at  that  depth.  The  thickness  of  the 
roof   was  fixed  by  the  si/,e  of  the  girders   necessary    to  sup- 


liOGIE   TRUCK.   WITH   4-POLE    MOTOR. 

port  the  surface  roadway  and  the  thickness  of  the  pavement, 
and  varies  from  2  ft.  7  in.  to  3  ft.  3  in.  The  foundation, 
though  varying  slightly,  is  also  about  3  ft.  3  in.  in  depth, 
including  the  roadbed  and  rails,  leaving  9  ft.  6  in.  for  inte- 
rior depth.  The  inside  width  is  20  ft.  The  two  tracks  are 
of  standard  gage,  4  tt.  8]4  in.  and  10  ft.  7J^  in.  between 
centers.  Columns  are  spaced  13  ft.  5  in.  between  centers, 
and  carry  twin  longitudinal  I-beam  girders  121^  in.  deep 
under  wood  and  13.7  in.  deep  under  stone  paving.  I-beams 
running  transversely  for  the  support  of  the  pavement 
are  spaced  3  ft.  3  in.  apart,  and  vary  in  depth  from  9 
to  17  in.  The  transverse  girders  are  covered  by  a  bed  of 
cement,  which  is  3  in.  thick  in  the  center  of  the  street,  and 
this  latter  is  covered  with  several  layers  of  felt  smeared 
with  hot  asphalt,  making  the  tunnel  practically  impervious 
to  moisture.  But  to  make  sure,  concrete  conduits  have  been 
laid  between  each  pair  of  rails,  which  will  conduct  any 
water  that  may  leak  in  to  cisterns,  from  which  it  can  be 
pumped  out. 

The  rails  are  of  the  Vignolles  system.  They  are  41^  in. 
high,  weighing  50  lbs.  per  yard,  and  are  in  30-ft.  lengths. 
They  are  secured  to  iron  cross  ties  by  special  clips  and  are 
inclined  inward  so  as  to  bring  the  pressure  of  the  tapered 
wheel  tread  in  line  with  the  rail  web,  as  is  the  common  prac- 
tice on  European  steam  roads. 

The  power  station  is  near  the  park  terminus  of  the  road. 
It  is  equipped  with  two  Siemens  units,  each  supplying  i  1,000 
amperes  at  300  volts. 

The  cars  are  36  ft.  4  in.  long,  7  ft.  6  in.  wide,  8  ft.  9  in. 
high   and   weigh    15    tons.     The  clearance  between   the  car 
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ami  the  ceiling  is  but  6  in.,  and  between  the  curved  girders 
which  support  the  car  body  and  the  rail  but  4  in. ;  at  the 
sides  it  is  7.9  in.  between  the  car  and  the  outer  wall  and  3 
ft.  I  in.  between  the  two  cars  when  passing. 

The  passenger  compartment,  that  portion  of  the  car  body 
between  the  trucks,  is  divided  into  three  parts,  the  two  at  the 
ends  seat  seven  persons  each  and  the  middle  one  40  persons. 
The  end  compartments  for  ladies  and  non-smokers  are 
entered  only  through  the  middle  one. 

The  stations  are  similar  to  the  underground  stations  of 
London  and  Glasgow,  and  are  very  commodious.  At  the 
largest  there  is  standing  room  for  1,000  persons.  There  are 
1 1  stations,  and  only  one  car  is  permitted  in  the  block 
between  anv  two  stations.  The  signal  apparatus  is  entirely 
automatic  and  operated  by  the  cars. 

The  service  is  performed  by  20  cars,  of  which  14  are 
always  in  motion,  giving  a  headway  of  2  minutes.  Trains 
run  regularly  from  6  a.  m.  to  1 1  p.  m.  at  intervals  of  3  min- 
utes. From  November  i,  1896,  to  January  15,  1897,  572,- 
000  passengers  were  carried  and  106,764  car-miles  run. 

EXPERIMENTAL  TRACK  OF  THE  GEN- 
ERAL ELECTRIC. 


The  encroachment  of  electric  traction  upon  the  field  here- 
tofore exclusively  occupied  by  the  steam  locomotive  has 
caused  the  General  Electric  Company  to  provide  a  special 
track  to  facilitate  electric  traction  experiments.  The  track 
is  laid  along  the  Erie  canal  at  Schenectady  and  comprises 
6,700  ft.  of  the  standard  New  York  Central  construction 
with  85-lb.  T-rails.  The  first  section  of  the  line  is  a  tangent 
of  2,415  ft.,  the  second  a  series  of  short  tangents  and  curves, 
and  the  third  a  tangent  2,730  ft.  There  are  two  30-lb.  con- 
ductor rails  set  on  8-in.  treated  ash  blocks,  running  beside 
the  track  on  the  far  side  from  the  canal.  The  two  conduc- 
tor   rails  were    installed   for  the   purpose  of   experimenting 


EXPERIMENTAL   TRACK   AT   SCHENECTADY. 

with  alternating  multiphase  currents ;  for  direct  current 
experiments  the  two  rails  are  connected  in  multiple.  Both 
track  and  conductor  rails  are  bonded  with  No.  0000  copper 
bonds.  The  feeder  is  a  500,000  c.  m.  insulated  cable  running 
along  the  track  for  5,300  ft.  The  line  is  divided  into  three 
working  sections,  each  controlled  by  its  own  switch  and 
semaphore.  When  this  switch  is  closed  its  section  of  con- 
ductor is  made  alive,  and  the  movement  of  the  switch  han- 
dle sets  the  semaphore. 

The  experiments  made  so  far  have  been  carried  on  for  the 
purpose  of  developing  motors  and  systems  of  operation  for 
elevated    and    surface    steam    roads.      For  the  locomotive  a 


special  S-wheclcd  car  is  used  which  weighs  30  tons  empty. 
It  resembles  a  regular  passenger  coach  and  is  so  con- 
structed as  to  give  an  unobstructed  access  to  the  two 
motor  trucks.  It  is  divided  into  three  sections,  a  driving 
and  testing  compartment  in  front,  a  passenger  division  in 
the  center,  and  a  rear  compartment  for  the  air  pump, 
tools,  etc.  The  forward  compartment  is  equipped  with 
all  the  apparatus  necessary  to  obtain  a  complete  rccoril  of 
the  performance  under  test.  The  resistances  are  sus- 
pended under  the  central  compartment.  The  contact  shoe 
is  suspended  by  the  two  loose  links  from  an  iron  casting 
on  the  end  of  an  oak  beam  which  projects  from  beneath 
the  bolster  of  each  truck. 

During  the  test,  when  the  photograph  from  which  our 
illustration  was  reproduced  was  taken,  the  locomotive  was 
equipped  with  four  G.  E.  2,000  motors  rated  at  125  h.  p. 
each,  one  to  each  axle.  A  K16  series  parallel  controller 
was  used.  The  first  test  made  with  the  motor  equipment 
was  hauling  four  freight  cars,  loaded  with  pig  iron,  making 
a  load  of  121  tons.  Later  the  locomotive  was  coupled  to 
four  passenger  coaches  which,  with  the  motor  car  made  a 
train  of  1 30  tons.  The  total  draw-bar  pull  was  about  15,000 
pounds.  The  tests  have  so  far  been  attended  with  success 
and  many  interesting  results  will  be  derived  from  tliem. 


A  LEVEL  HEADED  MAYOR. 


One  mayor  has  been  discovered  who  has  the  courage  of 
his  convictions,  and  who  is  not  afraid  to  express  them.  The 
Chicago  Tribune  recently  published  replies  to  questions  it 
asked  the  mayors  of  several  cities  regarding  their  opinion 
of  the  Illinois  Humphrey  bill,  then  pending.  Mayor  H.  P. 
Ford,  of   Pittsburg,  said  : 

"  Not  knowing  anything  about  the  Humphrey  bills  I 
would  not  care  to  put  my  signature  to  an  article  on  the  sub- 
ject. Generally  speaking,  I  am  opposed  to  the  city  and 
state  supervision  of  street  railways.  The  conditions  in  Chi- 
cago, where  the  ground  is  level,  are  different  from  what  they 
are  in  Pittsburg,  where  the  land  is  hills  and  hollows.  I  do 
not  think  the  city  should  have  the  power  to  grant,  extend,  or 
annul  franchises.  When  capitalists  put  their  money  in  a 
road  they  do  not  know  whether  it  will  be  a  success.  They 
have  to  risk  their  capital  and  take  the  responsibility.  If  the 
road  proves  a  success  the  city  shares  in  the  benefit  by  get- 
ting improved  transportation  facilities  and  securing  an 
increased  taxable  value  on  real  estate. 

"  The  city  should  not  have  the  power  to  annul  a  franchise 
because  a  railway  might  be  operated  for  ten  years  and  not 
pay.  Just  about  the  time  the  stockholders  began  getting 
their  money  back  it  would  not  be  right  for  the  city  to  step 
in  and  annul  their  franchise.  The  men  responsible  for  the 
creation  of  the  road  would  quit  heavy  losers  if  this  were 
done.  The  city  should  not  be  given  a  chance  to  build  and 
operate  street  railways  unless  it  has  the  money  to  do  the 
work.  The  municipality  might  project  a  railroad  that  would 
lose  money  in  its  operation  instead  of  making  it.  The  tax- 
payers would  have  to  foot  the  losses.  Then,  again,  to  build 
new  lines  the  city  would  have  to  levy  sufficient  taxation  to 
cover  the  cost  and  operation.  This  might  be  disastrous  to 
the  taxpayers  and  plunge  some  of  them  into  bankruptcy. 
With  private  capital  taking  all  the  risks  the  city  should  give 
every  encouragement  in  the  way  of  franchises.  If  a  road 
is  not  a  success  the  city  will  not  lose  anj'thing,  as  it  would  if 
it  built  the  line." 
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STREET   RAILWAY    LAW. 


EDITED    BY    FRANK    HUMBOLDT    CLARK,    ATTORNEY    AT    LAW,    CHICAGO. 


Damages  for  Death  of  Minor. 

A  girl,  three  years  and  eleven  months  old,  having  been  left  at  home 
by  her  parents,  in  charge  of  an  older  sister,  went  upon  the  street  and 
was  killed  by  appellant's  car;  held  that  whether  the  parents  were 
guilty  of  contributory  negligence  is  a  question  of  fact  for  the  jury. 

Under  the  circumstances  of  this  case  where  the  parents  were  work- 
ing people  and  the  child  would  probably  have  been  a  wage  earner, 
the  actual  pecuniary  loss  could  not  exceed  two  thousand  dollars. 

In  the  opinion  of  the  court,  Shepard,  P.J.  said  in  part; 
"  The  appellee's  intestate  was  a  girl  three  years  and  eleven 
months  old,  in  crood  health,  and  was  rnn  over  and  killed  by 
a  horse  car,  operated  upon  West  Chicago  avenue,  by  appell- 
ant. *  *  *  While  it  must  be  conceded  that  the  witnesses 
for  appellee  did  not  agree,  in  some  particulars,  with  one 
another,  and  sometimes  on  cross-examination  did  not  adhere 
to  an  entirel)'  consistent  account  of  every  detail  testified  to  on 
direct  examination,  yet  as  to  the  main  facts  there  can  not,  in 
fairness,  be  said  to  be  an  uncertainty,  and  from  the  whole 
evidence,  the  jury  was  justified  in  finding  that  the  horse  car 
driver  was  negligent.  C.  W.  D.  Ry.  Co.  v.  Ryan,  31  111. 
App.  621,  and  131  111.  474.  Even  though  a  child  of  such 
tender  vears  goes  upon  the  street  and  plays  in  the  absence 
of  her  parents,  having  been  left  at  home  hy  her  parents  in 
the  charge  of  an  older  sister,  ten  years  of  age,  the  law  does 
not  say  that  the  parents  are  guilty  of  such  contributory  neg- 
ligence as  shall  prevent  a  recovery  for  an  accident  to  her 
from  the  negligence  of  another. 

Whether  the  parents  under  such  circumstances  be  guilty 
of  contributory  negligence,  is  a  question  of  fact  for  the  jury 
under  proper  instructions  by  the  court.  *  *  *  The 
objections  urged  against  the  instruction  are  that  it  omits  the 
element  of  care  due  by  the  parents ;  that  it  is  mandatory  as 
amounting  to  coercion  upon  the  jury  upon  using  "  must ;  " 
and  that  it  omits  to  give  to  the  jury  any  rule  governing  their 
assessment  of  damages.  The  instruction  was  bad  in  every 
particular,  except  perhaps  as  to  its  mandatory  form.  T.  W. 
&  W.  Ry.  Co.  V.  Grable,  88  111.  441  ;  City  of  Chicago  v. 
Meyer,  18  111.  349;  L.  S.  &  M.  S.  Ry.  Co.  v.  Pandy,  37 
III.  App.  203 ;  C.  E.  &  L.  S.  Ry  Co.  v.  Adamick,  33  111. 
App.  412  ;  Garlan  v.  C.  &  N.  W.  R.  R.  Co.,  82  111.  App. 
571  and  the  judgment  would  have  to  be  reversed  if  that 
instruction  were  the  only  one  in  the  case.  But  the  appellant 
by  instructions  asked  and  given  in  its  behalf,  most  amply 
cured  all  the  defects  in  the  one  complained  of. 

Considering  all  the  objections,  the  whole  law  of  the  case 
was  sufficiently  given  to  the  jury.  The  verdict  and  judg- 
ment were  for  $3,500,  if  wc  were  permitted  to  consider 
anything  more  than  the  bare  pecuniary  loss  to  the  next  of 
kin,  we  could  not  say  the  verdict  was  for  too  much. 

The  parents  were  working  people  and  worked  away  from 
home;  the  eldest  sister  was  fifteen  and  was  "  living  out  ;  " 
the  presumption  is  strong  that  if  deceased  had  lived  to  a 
working  age  she  would  have  joined  the  ranks  of  the  wage 
earner,  and  if  so,  her  parents  would  have  been  entitled  to 
her  earnings  during  her  minority,  such  facts  should  be  con- 
sidered and  when  it  be  given  its  full  weight,  the  result  shows 
that  the  amount  awarded  is  too  large. 

When  the  <leceased  is  a  minor  and  leaves  parents  entitlnl 
to  his  or  her  earnings,  the  law  presumes  a  peciniiary  loss, 
for   which   compensation    may    be   given   under  the  statute. 


though,  without  the  statute,  no  recovery  whatever  could  be 
had.  It  was  said  in  Citj'  of  Chicago  v.  Scholten,  75  111.  468, 
and  quoted  approvingly  in  R.  R.  I.  &  St.  L.  R.  R.  Co.  v. 
Delany,  82  111.  198,  in  such  cases,  the  pecuniary  loss  may  be 
estimated,  for  the  fact  proved  common  observation.  The 
child  was  not  old  enough  to  apply  any  other  of  the  elements 
there  referred  to,  by  applying  what  we  have  quoted  to  the 
case  at  bar,  the  death  of  a  little  girl  almost  four  years  old, 
the  child  of  working  people,  and  herself,  presumably,  as 
soon  as  her  years  would  permit,  we  can  not,  \>y  any  calcula- 
tion, conclude  that  the  actual  pecuniary  loss  exceeded  $2,000. 

If,  therefore,  the  appellee  shall,  within  ten  days,  remit 
from  the  judgment  recovered,  all  in  excess  of  $2,000,  we 
will  affirm  the  judgment  for  that  sum,  but  otherwise  the 
judgment  will  have  to  be  reversed,  and  the  cause  remanded, 
and  in  both  events,  at  the  cost  of  appellee.  Affirmed,  if 
remittitur  be  made  down  to  $2,000,  otherwise  reversed  and 
remanded. 

(Appellate  Court  of  Illinois,  West  Chicago  Street  Rail- 
road Co.  v.  Scanlan  Administrator,  etc.,  29  Chicago  Legal 
News  224.) 

[Note. — In  the  similar  case  of  Calumet  Electric  Street  Railway 
Co.  v.  Lewis  Administrator,  29  Chicago  Legal  News  223,  a  girl  two 
years  and  five  months  old  running  across  the  street  to  her  father's 
house  was  run  over  and  killed  by  an  electric  car  when  the  car  had 
gone  less  than  its  own  length  from  the  place  of  starting.  The  motor- 
man  did  not  see  the  child  until  she  was  in  front  of,  almost  under  the 
car.  The  court  found  that  from  the  time  he  did  see  her  he  was  guilty 
of  no  negligence,  but  that  he  might  have  seen  her  sooner.  In 
affirming  a  verdict  against  the  company,  the  Appellate  Court  cites 
with  approval  the  case  of  Chicago  West  Uivision  Railway  Co.  v. 
Ryan,  31  111.  App.  621,  and  131  111.  474  on  the  questions  of  absence 
or  negligence  by  the  company  and  of  care  by  the  parents  of  the 
child.— Ed.] 

Riding  Bet-ween  the  Rails  of  Electric  Raihvay  on  Bicycle 
— Ditty  of  Motorman  and  Rider. 

A  person  riding  between  the  rails  of  an  electric  railway 
upon  a  bicycle  is  held  to  be  chargeable  with  the  duty  of 
looking  out  for  and  endeavoring  to  avoid  danger  from  the 
electric  cars;  and  the  motorman  seeing  him  is  held  entitled 
to  assume  up  to  the  last  moment  that  the  rider  will  turn  out 
of  the  way  by  increasing  his  speed  or  turning  asiilc  to  avoid 
the  danger. 

(Supreme  Coiu't  of  California,  Everett  v.  I^os  Angeles 
Consolidated  Electric  Railvvav  Co.,  34  Lawyers  Reports 
Annotated  350.) 

Driving  Upon  Track  in  Front  of  Electric  Car — Col- 
lision -with  Vehicle — Negligence  of  Motorman. 
In  an  action  against  a  street  railway  company  for  injuries 
received  in  a  collision  with  an  electric  car,  it  apiieared  that 
plaintiff,  in  order  to  pass  a  vehicU-,  drove  u])on  llu-  track  of 
the  defendant  company  and  in  a  line  with  an  a])proacliing 
car  some  hundred  feet  in  his  rear,  after  going  about  thirty- 
five  feet  on  the  track  he  turned  off  and  his  wagon  was 
struck  by  the  approaching  car,  and  it  is  held,  that  the 
plaintiff  was  not  guilty  of  negligence  in  driving  upon  the 
track  when  the  car  was  ap])ro,-H'hing  at   the  rate  of  six  miles 

It  appearing  llial  the  inolornian  had  his  car  under  cinitrol 
wlu-n    within    a  wagon's    length    of    llie    plaintiff,   at    which 
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time  he  iiici-eased  the  speed  of  the  ear  so  as  to  pass,  he  was 
guilt)-  of  iiegUgenee  aiul  an  instruction  that  he  recklessly 
ran  into  the  wagon  was  not  error. 

(Supreme  Court  of   Michigan,  Blakeslee   \.   Consolidated 
Street  Railway  Company,  29  Chicago  Legal  News,  257.) 


Injury     Caused    by    Several 
Each. 


Wrong    Doers — Liabi/ily  of 


The  question  with  appellee  is  not  which  of  the  two  rail- 
road companies  was  most  at  fault,  but  is,  did  the  appellant 
contribute  to  the  injury  she  received.  She  sued  both  com- 
panies together,  but  at  the  trial  dismissed  her  suit  as  to  the 
city  company,  and  took  her  verdict  and  judgment  against 
appellant  alone.  Her  right  to  do  so  is  not  questioned.  The 
degree  of  fault,  if  there  were  any  fault  attachable  to  appel- 
lant, is  immaterial  so  far  as  she  is  concerned.  There  was 
no  evidence  that  tended  to  show  that  in  a  considerable 
degree  at  least,  appellant  was  negligent  in  that  its  driver 
failed  to  see  the  cable  train  as  he  should  have  done,  and  he  did 
not  wait  for  it  to  pass,  and  appellee  had  her  right  of  action 
against  both  or  either  of  the  wrong  doers.  Either  one  was 
responsible  to  her  for  the  whole  injury,  and  the  degree  of 
blame  as  between  them  was  immaterial. 

"  When  contributory  action  of  all,  accomplishes  a  particu- 
lar result,  it  is  unimportant  to  the  party  injured  that  one  con- 
tributed much  to  the  injury,  and  the  other  little ;  the  one 
least  guilty  is  liable  for  all  because  he  aided  in  accomplish- 
ing all."  Cooley  on  Torts  (Sec.  Ed.)  155.  In  the  case  of 
St.  Louis  Bridge  Co.  v.  Miller,  13S  111.  465,  the  court  says: 
"  Where  several  tort  feasers  have  co-operated  to  the  same 
end,  either  may  be  held  for  the  entire  tort.  The  fact  that 
the  injury  could  not  have  happened  without  the  wrongful 
act  of  one  is  not  a  test  of  the  non-responsibility  of  the  other. 
A  tort  may  be  of  such  character  as  to  require  for  its  perpe- 
tration the  concurrent  action  of  several,  so  that  if  either  one 
fail  in  part,  the  tort  is  not  committed.  In  such  case  it  may 
properly  be  said  that  but  for  the  wrongful  act  of  either  of 
the  tort  feasers,  the  wrong  could  not  have  been  committed. 
But  the  fact  can  not  be  argued  in  exoneration  of  the  others." 

(Appellate  Court  of  Illinois,  West  Chicago  Street  Rail- 
way Company  v.    Feldstein,  29  Chicago   Legal  Neyvs,  216.) 

Action  for  Death  of  Child —  Care  to  be   Exercised   Toivard 
Minor —  What  may  Excuse  Heedlessness  of  Child. 

The  duty  of  the  appellant  to  exercise  ordinary  care,  "That 
degree  of  care  which,  it  is  to  be  presumed,  an  ordinary  care- 
ful and  prudent  person  would  exercise  under  the  same 
relation  and  under  the  same  circumstances,"  to  avoid  injur- 
ing a  child  upon  the  street,  cannot  be  denied. 

Her  tender  years  and  sex  are  to  be  taken  into  account  in 
calculating  the  probable  influence  upon  her  fears  in  the  loud 
ringing  of  the  gong  while  the  car  was  constantly  coming 
nearer,  and  the  way  so  obstructed. 

Negligence  and  care  are  questions  of  fact  for  a  jury.  That 
she  was  a  young  girl  running  as  fast  as  she  could  from  the 
car,  which  was  coming  toward  her,  and  that  her  path  would 
soon  be  so  narrowed  that  she  might  well  be  afraid  to  enter 
it,  were  obvious  facts.  While  the  duty  of  the  appellant  was 
not  increased  toward  the  child,  her  heedlessness  in  leaving  a 
path  of  safety  and  going  into  danger  may  be  excused  by 
them. 

The  jury  was  justified  in  finding,  in  effect,  that  the  car 
should  not  have  been  driven  to  pass  her,  as  was  the  apparent 
purpose  of  the  motorman,  and  that  more  respect  should  have 


been  had  to  the  uncertanity  of  what  such  a  child  would 
rashly  do  under  the  surrounding  circumstances. 

The  court  is  of  the  opinion  that  the  i[Ucstiou  of  the 
amount  of  damages  is  not  before  it  for  review. 

(  Appellate  Court  of  Illinois.  Calumet  Electric  Railway 
Company  v.  \'an  Pelt,  29  Chicago  Legal  News    197. 1 


THE  RIBBE  STORAGE  BATTERY. 

Germany  is  the  home  of  the  practical  storage  battery  and 
many  efforts  have  been  put  forth  to  construct  a  battery  suit- 
able for  street  railway  purposes.  The  latest  product  is  a 
storage  battery  designed  by  Paul  Ribbe,  of  Berlin,  for  which 
the  inventor  makes  many  claims  of  inerit.  The  illustrations, 
which  are  from  the  London  Electrical  Engineer,  represent  the 
construction  of  the  battery.  The  cell  has  a  pasted  plate  for 
both  positive  and  negative  with  celluloid  separators.  The 
lead  frame  work  is  shown  to  the  left  in  cut  and  consists  of  a 
lead  sheet,  0.35  in.  thick -with  slots  punched  through  it  to  hold 
the  paste.  In  center  of  cut  is  shown  the  finished  plate  and 
cross  section  of  the  plate  is  represented  on  the  right.  The 
paste  is  applied  only  to  those  parts  containing  vertical  slots 
and  a  thin  sheet  of  celluloid  is   placed   on  either   side   of   the 
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plates.  The  tubes  of  celluloid,  A  A,  form  vertical  separat- 
ing ribs  between  adjacent  plates.  The  plate  consists  of  a 
continuous  lead  core,  a  thin  layer  of  active  material  on  each 
side  and  a  cover  of  celluloid,  cemented  at  intervals  through 
the  grid.  A  car  has  been  built  for  the  London,  Deptford  & 
Greenwich  Tramway  Company  and  these  batteries  used. 
There  are  140  cells  to  a  car  which  gives  a  voltage  of  2  So 
and  an  ampere-hour  capacity  of  28S.  The  weight  of  the 
batteries  is  about  6,150  lbs.  and  the  inventor  says  that  the 
storage  capacity  is  81  kilowatt-hours  or  enough  to  run  the 
car  for  20  hours. 

Like  other  forms  of  storage  batteries,  good  laborator}' 
tests  have  been  recorded  but  it  has  not  yet  proved  itself 
durable  enough  for  the  severe  service  necessary  for  electric 
traction. 


FARE  RESTORED  TO  FIVE  CENTS  AT 
SAVANNAH. 


The  Savannah  (Ga.)  Traction  Company  has  given  notice 
to  its  patrons  that  hereafter  five  cents  will  be  the  regular 
fare  instead  of  three  cents.  This  company,  formerly  called 
the  Electric  Railway  Company,  carried  on  a  rate  war  with 
the  City  &  Suburban  Railroad  Company  and  fares  went  as 
low  as  one-half  cent,  but  through  the  intervention  of  the 
courts  this  was  raised  to  three  cents  in  1S95. 

As  both  companies  suffered  greatly  in  their  finances  and 
neither  gained  any  decisive  victory  by  the  war,  each  yyill  be 
content  to  accept  its  share  of  patronage  at  the  regular  rate 
of  fare. 
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FIRE  PROTECTION  FOR  STREET  RAIL- 
WAYS. 


The  subject  of  fire  protection  falls  naturally  into  three 
divisions,  watchmen,  apparatus  and  organization,  and  to 
these  are  to  be  added  inspection  and  drill. 

The  most  effective  protection  against  fire  is  an  efficient 
watchman,  because  if  he  properly  attends  to  his  duty,  a  fire, 
except  as  the  result  of  an  accident,  such  as  an  explosion, 
cannot  get  under  sufficient  headway  to  do  serious  damage. 
In  conversation  with  a  Review  representative,  Fire  Mar- 
shal Swenie  of  the  Chicago  fire  department,  in  discussing 
watchmen,  said  that  the  mistake  is  often  made  of  expecting 
too  much  of  the  men,  and  relying  upon  clocks  or  other  time 
checks  to  see  that  the  duty  is  properly  attended  to.  For  a 
man  to  watch  all  night  and  keep  his  senses  alert  is  deemed 
impossible,  and  therefore  the  watchman  should  be  relieved 
at  the  end  of  three  or  four  hours.  This,  of  course,  would 
necessitate  at  least  two  men  in  the  smallest  plant.  While 
the  foregoing  is  true,  it  does  not  apply  with  the  same 
force  to  street  railway  property,  e.xcept  the  shops,  because 
at  barns,  car  houses  and  power  stations  there  is  always 
a  regular  force  of  men  on  duty  until  midnight  or  later 
and  in  some  cases,  where  there  are  many  cars  to  be  cared 
for,  all  night. 

The  fire  apparatus  is  usually  installed  at  the  instance  of 
the  fire  underwriters,  and  the  number  of  hydrants  and 
extmguishers  is  regulated  by  an  insurance  inspector,  and 
they  are  located  in  accordance  with  his  recommendation. 

The  most  important  duty  in  coimection  with  fire  appara- 
tus is  to  see  that  it  is  in  good  order  and  fit  for  use  in  the 
case  of  emergency.  Too  often  the  inspections  of  it,  if  made 
at  all,  are  entirely  perfunctory,  and  consist  largely  in 
observing  that  the  particular  thing  inspected  has  not  been 
carried  off.  As  a  rule,  the  city  fire  department  makes 
inspections  of  all  large  buildings  at  regular  intervals.  In 
Chicago  the  captain  and  the  lieutenant  of  each  district 
make  inspection  of  all  buildings,  other  than  dwelling  houses, 
in  the  district  at  least  once  each  year,  the  visits  of  the  two 
officers  being  so  timed  as  to  be  about  six  months  apart.  On 
these  occasions  notes  of  changes  are  made,  and  all  valves 
hose,  fire  extinguishers,  etc.,  carefully  examined. 

Lastly,  there  remains  the  organization  among  employes  to_ 
be  considered.  The  importance  of  having  men  skilled 
in  the  work  required  of  them  is  nowhere  greater  than 
in  this  particular,  because  the  best  of  apparatus  is  useless 
if  the  men  do  not  know  how  to  handle  it.  Any  organi- 
zation in  general  will  have  two  objects  —  extinguishing 
the  fire  and  rescuing  the  property  in  danger  if  the  first  is 
impracticable. 

When  requested  to  outline  a  fine  organi/atioii  among 
street  railway  employes  which  could  be  depended  upon  to 
render  efficient  ai<l  to  the  regular  department  Chief  Swenie 
said  that  because  of  the  different  conditions  obtaining  in 
each  building  a  concrete  scheme  could  scarcely  be  outlined. 
In  general  he  laid  down  these  rules:  There  must  be  a 
leader,  one  who  will  not  be  liable  to  get  the  "  fire  scare  "  and 
can  be  depended  upon  to  hunt  the  fire  and  not  lead  in  the 
retreat.  The  fire  brigade  should  comprise  only  the  employes 
who  are  regularly  employed  about  the  barn  or  car  house,  as 
they  will  be  familiar  with  the  premises  and  at  hand  when 
required.  A  set  of  signals  agreed  upon  so  that  the  location 
of  the  fire  may  be  known  when  an  alarm  is  turned  into  the 
office  or  other  central  |)oint ;   a  man  at    this  point  whose  ])ar- 


ticular  business  it  is  to  turn  in  an  alarm  to  the  city  depart- 
ment. When  an  alarm  is  sounded  the  men  should  report  to 
the  barn  foreman,  or  the  person  in  charge  at  the  barn,  for 
directions.  Frequent  drills,  which  shall  familiarize  the  men 
with  the  operation  of  the  apparatus  provided  ;  at  drills  the 
apparatus  as  well  as  the  men  should  be  exercised. 

Chief  Honner  of  the  New  York  Fire  Department  advises 
as  follows  : 

"  In  the  large  stables  here,  where  a  large  number  of  horses 
are  used  and  housed,  there  is  a  form  of  organization  amongst 
the  employes ;  upon  a  given  signal,  they  are  required  to 
proceed  to  that  point  and  render  all  necessary  assistance  in 
extinguishing  the  fire. 

"  The  building  is  generally  equipped  with  pails  of  wateri 
fire  extinguishers,  or  in  other  cases  hogsheads,  with  pails 
submerged  and  readv  for  immediate  use.  This,  in  connec- 
tion with  a  watch  system  and  time  detectors,  is  found  to  be 
very  efficient  when  properly  looked  after.  Of  course  the 
first  duty  of  a  watchman  or  others  on  discovering  a  fire  in 
those  great  stables,  is  to  send  out  a  regular  alarm  for  the 
city  fire  department ;  a  special  box  for  this  purpose  should 
be  within  the  building,  or  within  the  innnediate  vicinity  of 
the  stables. 

"  Our  officers  make  frequent  inspections  of  these  and 
other  large  buildings,  such  as  hotels,  music  halls,  theaters 
and  large  places  of  assemblage,  or  buildings  covering  large 
areas,  with  the  view  of  becoming  familiar  with  the  build- 
ing and  its  means  of  entrance,  exits,  stairways,  etc.,  and 
see  that  all  laws  and  regulations  required  by  the  department 
are  strictly  enforced,  and  to  report  from  time  to  time  any 
additional  safeguards  that  may  be  re(|uired  for  tlie  protection 
of  life  or  property. 

"  The  best  plan  of  organizing  a  fire  brigade  for  the  pro- 
tection of  property  would  be  to  obtain  the  services  of  a 
thoroughly  practical  fireman  and  give  him  entire  control  of 
the  men  whom  it  is  desired  to  use  for  this  purpose,  allow 
him  to  make  the  necessary  inspections  of  the  building,  and 
assign  such  implements,  extinguishers,  etc.,  and  posts  for 
watch  purposes  as  he  may  deem  necessary.  If  he  is  the 
right  caliber  of  a  man  he  will  report  a  plan  of  organization, 
commencing  with  a  thorough  system  of  watching,  the  sup- 
plying of  implements,  extinguishers,  etc.,  and  the  assignment 
of  the  men  under  his  charge,  on  a  given  assignment  to  any 
point  within  the  building,  let  it  be  day  or  night.  The  sys- 
tem of  watch  duty  ought  to  be  supervised  and  provided 
with  time  detectors  which  should  be  located  in  the  office 
where  each  tour  of  duty  could  be  reported  upon  the  card 
board  and  examined  by  the  company  upon  the  following  day. 
This  and  other  safeguards,  such  as  may  be  suggested  by  the 
officer  in  charge  of  the  department,  I  think  would  insure 
great  safety,  and  possibly  be  the  means  of  allowing  a  very 
large  rebate  on  the  amount  of  insurance." 

Fire  Marshal  j.  A.  Archibald,  of  Ciminn.-iti,  writes  as 
follows : 

"It  is  customary  in  our  departmenl  that  the  members  and 
officers  acquaint  themselves  with  all  luiildings  in  their 
respective  districts. 

"We  do  not  rely  upon  the  employes  of  any  conq)any  for 
any  assistance,  but  these  are  at  times  of  great  assistance  in 
locating  the  fire  and  assisting  around  the  builtling. 

"  It  would  be  an  excellent  idea  in  Ikim-  an  organized  fire 
brigade  at  any  plant  of  that  kind.  I  would  have  plenty  of 
water  and  good  hose  distributed  in  liHalidiis  wllere  it  could 
l>e  used  to  the  best    advantage,  and    woulil   liax c    picked    men 
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from  till-  iMn])l()\  cs  and  put  lli(.-m  llirouyh  a  practical  ilrill 
once  a  vvl'cU.  In  a  case  of  that  kind  they  would  not  only 
be  a  great  help  to  the  fire  department,  but  the  chances  would 
Vie  Ihev  would  put  out  the  fires  themselves  willioul  callini;-  on 
their  fire  department." 

AV^hen  fire  occurs  the  first  duty  is  that  of  notifying  the 
city  department,  and  the  second  that  of  rescuing  the  property 
threatened,  usually  horses  or  cars.  For  handling  cars,  espec- 
ially where  the  motive  power  is  electricity,  one  or  more  cars 
used  as  switch  engines  may  often  be  employed  to  advantage 
in  hauling  cars  out  of  the  barns,  and  one  road  has  outlined 
such  a  scheme.  In  some  places  such  an  arrangement  may 
be  impossible,  as  in  Indianapolis.  There,  when  a  fire  occurs 
in  any  department  of  the  street  railway,  the  city  fire  depart- 
ment notifies  the  company  to  cut  off  the  current  from  all 
lines  in  order  to  protect  firemen  from  possible  accidents  with 
live  wires. 

The  following  replies  to  letters  of  inquiry  to  some  of  the 
largest  street  railway  companies  will  indicate  the  precau- 
tions taken  by  them. 

The  Toledo  Traction  Company  has  no  fire  organization 
but  employs  regular  watchmen  with  call  boxes  to  American 
District  Central  Station.  A  scheme  is  outlined  for  switch- 
ing cars  out  of  barns  in  case  of  fire. 

On  the  National  Railway  lines  of  St.  Louis  there  is  no 
organization  among  employes  in  the  nature  of  a  fire  brigade 
and  no  drill.  The  buildings  are  all  well  supplied  with  lines 
of  hose  connected  with  water  pipes,  water  tanks,  buckets, 
etc.  Daily  inspections  are  made  by  the  company,  and  also 
frequent  inspections  by  the  fire  underwriters.  The  men  are 
instructed  to  turn  in  an  alarm  and  then  use  water  buckets 
and  hose  and  utilize  all  available  men  for  running  cars  into 
the  street. 

One  manager  in  writing  of  the  matter  concludes  :  "  We 
have  never  had  a  fire,  and  being  just  like  other  mortals,  our 
long  immunity  has,  perhaps,  m  de  us  careless  in  this  regard." 

The  Market  Street  Railway  of  San  Francisco  up  to  the 
present  has  taken  no  precaution  other  than  providing  numer- 
ous hydrants  and  suitable  hose.  The  red-wood  used  in  build- 
ing is  much  less  inflammable  than  pine.  This  company  con- 
templates a  more  thorough  system  however. 

The  Consolidated  Tramway-  Company  of  Denver  has  no 
organization,  but  has  its  car  houses  protected  by  the  Grinnel 
automatic  sprinkler  system,  and  in  addition  has  stand  pipes 
and  fire  plugs  and  Miller  extinguishers. 

The  Lindell  Railway  Company,  St.  Louis,  provides  Bab- 
cock  extinguishers,  but  has  no  drill.  When  an  alarm  is 
sounded  on  the  fire  bell  the  men  report  to  the  foreman,  each 
taking  the  nearest  extinguisher  with  him.  Switching,  etc., 
is  at  the  discretion  of  the  foreman. 

J.  E.  Rugg,  general  superintendent  of  the  West  End 
Street  Railway  of   Boston,  replies  to  inquiries  as  follows  : 

"  Our  large  car  houses  are  equipped  with  stand  pipes  and 
roof  nozzles,  with  fire  underwriters  standard  hose  and 
nozzles,  also  with  fire  buckets,  axes,  etc.  A  fire  gong  is 
connected  with  switchboards,  by  which  an  alarm  can  be 
sounded  from  different  parts  of  the  house. 

"  The  car  house  men  are  organized  into  a  fire  brigade  in 
charge  of  the  foreman  of  mechanical  department,  each  man 
being  detailed  for  a  particular  duty. 

"  The  men  are  not  drilled  regularly  but  arc  called  out 
without  previous  notice. 

"There  is  no  special  scheme  outlined  for  running  out  cars 
in  case  of  fire. 


"  At  the  sound  of  alarm  the  men  respond  instantly,  assemb- 
ling at  a  given  point,  and  take  their  orders  from  the  foreman. 

"The  fire  equipment  is  inspected  daily,  being  in  charge  of 
the  foreman,  and  he  is  held  responsible  for  it  being  in  good 
working  order." 

The  Union  Traction  Company-,  Philadelphia,  has  all  of 
its  stations  thoroughly  equipped  with  fire  buckets  filled  with 
water,  and  fire  hose  attached  to  plugs  and  on  reels  ready  for 
immediate  use,  but  has  no  fire  brigade  or  drill  among 
employes.  A  fire  inspector  is  employed  whose  duty  it  is 
constantly  to  visit  the  various  stations  to  see  that  the  appa- 
ratus is  in  good  condition.  The  company  carries  no  insur- 
ance except  on  leased  property,  and  then  not  unless  retjuired 
by  the  terms  of  the  lease. 

The  Twin  City  Rapid  Transit  Company  has  no  fire 
organization  and  relies  upon  the  service  of  watchmen,  who 
are  employed  in  all  the  stations. 

The  North  and  West  Chicago  Street  Railroads  employ 
watchmen  and  provide  fire  pails  and  buckets  of  sand  for  use 
in  case  of  small  fires,  but  have  no  fire  organization  among 
employes.  The  instructions  are  that  a  city  alarm  is  to  be 
turned  in  as  soon  as  a  fire  is  discovered,  and  every  effort 
is  made  to  have  the  alarm  boxes  placed  near  the  principal 
buildings  of  the  companies;  in  many-  cases  thev  arc  placed 
on  the  walls  of  the  barns  or  power  houses. 

The  Montreal  Street  Railway  Company  has  no  regular 
fire  organization.  The  superintendent,  Mr.  McDonald,  says 
in  regard  to  fire  appliances  :  "  In  our  main  car  shop  and 
repair  building,  which  is  a  three-story  structure,  we  have  a 
3-in.  water  main  running  to  the  roof  of  the  building  and  300 
ft.  of  hose  attached  to  this,  to  reach  any  part  of  the  roof  in 
case  of  fire.  Apart  from  this  all  parts  of  our  shops  are 
provided  with  sand  and  water  pails  that  can  be  used  at  a 
moment's  notice.  In  one  of  our  stations,  where  we  have 
several  car  sheds  spread  over  a  large  area,  we  have  a  small 
hand  reel  that  carries  500  ft.  of  hose,  and  we  occasionally 
give  our  men  who  are  waiting  around  the  station  a  false 
alarm  to  accustom  them  to  act  quickly  with  this  reel  in  case 
of  fire." 

The  Chicago  City  Railway  has  a  fire  organization  among 
the  employes  of  each  of  its  seven  barns  and  also  at  the  shops. 
Lindgren  &  Mahan  stationary  chemical  machines,  and  Miller 
and  Babcock  extinguishers  are  placed  according  to  the  recom- 
mendations of  the  city  fire  department  and  the  insurance 
inspectors,  the  number  anrl  location  depending  on  the  arrange- 
ments of  the  particular  building.  Fire  hydrants  are  pro- 
vided in  all  buildings ;  in  the  new  Cottage  Grove  avenue  car 
house  they  are  spaced  50  ft.  apart  in  one  direction  and  30  ft. 
jn  the  other.  Buckets  of  water  are  also  placed  at  conven- 
ient intervals. 

The  fire  brigade  comprises  all  the  men  regularly  employed 
in  the  barn,  at  the  new  barn  there  are  about  20  men  all  the 
time  both  day  and  night,  trainmen  not  being  relied  upon 
except  as  auxiliaries.  Special  watchmen  are  employed  where 
there  is  no  night  force. 

The  barn  foreman  is  the  leader  and  is  held  responsible  for 
the  condition  of  extinguishers,  etc.,  and  for  the  men  being 
acquainted  with  their  respective  duties.  Each  month  the 
inspector  visits  all  barns,  opens  and  cleans  all  valves,  inspects 
hose,  tries  the  extinguishes,  and  in  general  satisfies  himself 
by  trial  that  all  is  in  order.  Notes  are  made  of  the  condi- 
tion of  apparatus  as  found  and  a  written  report  submitted  to 
the  electrical  engineer  by  whom  it  is  transmitted  to  the 
general  manager. 
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Electric  push  buttons  are  placed  in  different  parts  of  the 
ham.  When  fire  is  discovered  the  man's  first  duty  is  to 
push  the  nearest  button,  as  directed,  which  signals  the  barn 
ortice  as  to  the  location  of  the  fire ;  he  then  runs  to  a  so"g 
centrally  located  and  sounds  it.  The  men  report  for  duty  at 
once  and  are  direct  where  to  go,  taking  fire  buckets  and 
hose  with  them.  When  the  alarm  in  the  oflice  is  sounded 
the  man  on  duty  there  turns  in  a  city  alarm  at  the  nearest 
box. 

This  company  organized  its  fire  service  in  1^92,  since 
which  time  seven  fires  have  been  extinguished  without  aid 
from  the  city  department. 

To  illustrate  the  workings  of  this  department,  General 
Manager  Bowen  gave  a  Rexikw  editor  an  order  to  turn  in 
an  alarm  at  the  Cottage  Grove  car  house.  Presenting  it  to 
the  barn  foreman,  he  went  cjuietly  along  until  a  point  some- 
what remote  in  the  building  was  reached  and  then  turning  in 
an  alarm  waited  to  see  if  anything  turned  up.  As  the  gong 
rang  out  its  warning  the  score  or  more  of  workmen  scat- 
tered through  the  building  dropped  their  tools  and  in  a 
moment  he  was  surrounded  with  a  phalanx  armed  with 
buckets,  extinguishers  and  hose.  When  the  boys  discovered 
the  cause  of  this  excitement  they  looked  as  if  they  would 
like  to  turn  the  hose  on  somebody,  but  a  "fire  out"  was 
sounded  and  the  brigade  returned  to  the  more  peaceful  occu- 
pation of  cleaning  cars. 

It  appears  that  but  little  attempt  has  been  made  by  the  fire 
departments  to  have  the  railways  cooperate  with  them,  and 
what  has  been  done  in  the  way  of  fire  service  among 
employes  has  been  at  the  instance  of  the  companies  them- 
selves. 


COPPER  NEEDS  NO  PROTECTION. 


Tile  proposition  to  place  a  dutv  of  one  cent  per  pound  on 
copper,  as  is  proposed  in  the  Dingley  bill,  is  meeting  with 
opposition  from  the  Copper  Producers'  Association.  The 
only  copper  that  is  imported  comes  to  the  smelting  works  to 
be  refined  or  for  separation  of  the  precious  metals  contained 
in  it.  The  United  States  has  the  greatest  production  of  cop- 
per in  the  world,  last  year  the  output  being  424,402,735  lbs. 
Of  this  about  252,000,000  lbs.,  valued  at  $30,216,194,  were 
exported.  There  are  at  present  three  copper  producing  dis- 
tricts in  the  United  States,  namely  ;  Montana,  from  which 
208,939,323  lbs.  were  mined;  Lake  Superior,  144,797,153 
lbs.,  and  Arizona,  70,666,259  lbs.  It  is  noticed  that  the  lake 
region  no  longer  governs  the  supply.  The  Anaconda  Cop- 
per Mining  Company  alone,  produced  124,549,878  lbs.,  and 
the  capacity  of  the  Montana  mines  is  being  rapidly  increased 
by  the  introduction  of  additional  and  improved  machinery. 
The  Arizona  mines  have  been  rapidly  developed  of  late.  It 
would  seem  that  this  profitable  business  is  on  a  firm  basis 
and  can  no  longer  be  accounted  an  "infant  industry." 


The  Consolidated,  Pitt.sburg,  recently  took  the  wind  out 
of  a  foolish  suit,  by  going  into  court  and  confessing  judg- 
ment for  the  five  cents  sued  for  by  a  passenegr,  whose 
transfer  ticket  was  refused. 


The  Market  street  road,  San  Francisco,  has  caused  the 
arrest  and  will  prosecute  under  the  anti-spitting  law,  a 
wealthv  Californian,  W.  \i.  Hradbury,  who  persisted  in 
expectorating  in  a  street  car  after  having  been  warned  by 
the  conductor  to  desist. 


CONTINUOUS  RAILS  IN  UNPAVED 
STREETS. 


We  all  know  of  what  great  advantage  the  continuous 
rail  has  been  to  the  street  railways  which  have  adopted  it, 
and  the  low  joint,  the  bete  noire  of  the  street  railway  man- 
ager, is  no  longer  feared  because  it  need  no  longer  exist. 
By  removing  the  hollows  every  30  or  60  ft.  into  which  each 
wheel  fell,  to  be  pulled  out  at  the  expense  of  the  coal  pile, 
the  cost  of  power  has  been  reduced,  and  also  the  cost  of 
mainte'iance.  The  rail,  the  tie,  the  wheel,  the  truck  and 
the  passenger  are  all  saved  wear  and  tear.  When  it  is  sug- 
gested that  the  continuous  rail  would  be  of  equal  value  in 
saving  both  the  track  and  the  rolling  stock  on  steam  roads, 
the  answer  is  that  on  such  roads  the  rail  is  above  ground 
and  exposed  to  all  sudden  changes  of  temperature ;  that  it 
would  contract  and  pull  apart  in  winter  and  expand  anil  buc- 
kle in  summer;  that  on  the  street  railways  using  the  con- 
tinuous rails,  they  are  so  buried  in  paved  streets  that  less 
than  30  per  cent  of  the  surface  is  exposed  and  are  laterally 
supported   by    the   paving   which    prevents   buckling.       On 
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suburban  roads  also,  where  the  tracks  are  laid  in  unpaved 
streets  there  has  been  considerable  hesitancy  about  welding 
the  rails,  one  company  going  so  far  as  to  consider  the  design 
of  an  expansion  joint  which  could  be  laid  at  rather  long 
intervals  and  thus  provide  for  the  expansion  and  contraction 
that  it  was  presumed  would  occur. 

We  reproduce  here  photographs  showing  a  piece  of 
double  track  laid  by  the  Chicago  City  Railway  on  47th 
street  between  Western  avenue  and  Kedzie  avenue  in  July, 
1896.  This  track  is  of  standard  street  railway  construction  ; 
7-in.  83-lb.  girder  rails;  oak  ties  spaced  28-in.  between  cen- 
ters; wrought  iron  tie-rods  every  71^  ft.  ;  joints  cast-welded 
by  the  Falk  process.  Tie  plates  with  a  brace  which  sup- 
ports the  rail  on  the  outer  side  are  used  ;  there  are  four 
spikes  at  each  end  of  each  tie,  the  two  on  the  inner  side  are 
driven  through  holes  in  the  plate  and  grip  the  lower  fiange 
of  the  rail,  those  on  the  outer  side  are  smaller  and  hold  the 
tie  plate  only.  This  track  is  laid  in  an  unpaved  street  on  an 
embaiiknicnl  liut  little  wider  than  the  tracks.  The  space 
between  the  two  tracks  and  between  the  rails  is  for  the  most 
part  filled  with  loose  dirt,  in  wet  weather  it  is  soft  imid,  into 
which  the  horses  driven  over  the  street    sink   clear  down   to 
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the  ties,  but  the  sides  of  the  rails  are  in  many  places  exposed 
for  more  than  half  their  depth.  This  piece  of  track  is  one 
mile  in  length  and  has  passed  through  the  summer  without 
a  kink  and  the  winter  without  a  break. 

The  co-efficient  of  expansion  of  steel  may  be  taken  at 
.0000066  per  degree  Fahrenheit,  and  the  extreme  range  of 
temperature  as  120  degrees,  or  the  co-efficient  for  the  total 
range  as  .0008.  In  a  mile  this  amounts  to  over  4  ft.  As 
the  cars  operating  over  this  track  did  not  find  any  such 
chasms  it  is  fair  to  presume  that  the  rails  did  not  contract. 

Assuming  the  joints  to  have  been  welded  at  the  maxi- 
mum temperature  attained  in  summer,  the  rails  would  tend 
to  contract  .oooS  of  their  length  for  a  fall  of  temperature  of 
130".  The  force  necessary  to  prevent  this  is  .0008  times 
the  modulus  of  elasticity,  which  latter  may  most  easily  be 
defined  as  the  stress  necessary  to  stretch  a  bar  of  unit  cross 
section  to  twice  its  original  length,  in  the  case  of  steel  about 
30,000,000  lbs.  per  sq.  in.  Thus  the  force  necessary  to  pre- 
vent contraction  is  24,000  lbs.  per  sq.  in.  or,  since  an  83-lb. 
rail  has  a  sectional  area  of  about  S?3  sq.  in.,  the  total  force  is 
308,000  lbs.  This  stress  of  24,000  lbs.  is  well  within  the 
elastic  limits  for  rails.  Inasmuch  as  the  modulus  of  elasticity 
is  the  ratio  of  unit  stress  to  unit  strain,  the  force  necessary  to 
prevent  contraction  is  no  more  for  a  mile  than  for  a  foot ; 
but  this  resisting  force  may  be  distributed,  and  applied 
uniformly  throughout  the  length  of  the  rail.  The  ties  are 
38  in.  apart  or  2,363  per  mile,  so  that  if  at  each  tie  the  motion 
of  the  rail  is  resisted  by  a  force  of  93  lbs.  no  movement  will 
result.  Of  course  the  track  must  be  anchored  at  the  ends  in 
some  manner  or  other,  in  this  case  it  is  so  anchored  by 
being  connected  to  more  track  at  the  Western  avenue  end 
and  to  a  piece  of  track  in  Kedzie  avenue.  The  longer  the 
rail  the  less  is  the  resisting  force  per  tie  required  to  prevent 
motion  and  for  10  miles  of  track  it  would  be  only  9  lbs. 

It  is  generally  admitted  that  the  buckling  is  more  difficult 
to  prevent  than  the  contraction,  and  as  the  proper  way  of 
doing  this  Mr.  Bowen  suggests  the  rails  should  be  welded 
at  a  comparatively  high  temperature  so  that  nearly  all  the 
stresses  to  which  the  rails  are  subjected  shall  be  those  pro- 
ducing tension.     This  experience  of  the  Chicago  City  Rail- 
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way  will  no  doubt  be  of  interest  [to  those   interurban  roads 
which  are  seeking  a  solution  of  the  low  joint  problem. 

The    third  illustration    is   a  view   of  a   piece   of  track  in 


Oakland  avenue,  Milwaukee,  laid  with  60-lb.  T-rails.  The 
photograph  was  taken  after  four  days  exposure  in  June, 
1896,  the  joints  having  been  cast  at   night.     This  track  is 


SIX    INCH   6o-l,l'..    T    KAIL,   OAKLAND    AVENUE,   MILWAUKEE. 

covered  by   dirt   to  the   heads   of  the   rails ;   no    joints  have 
broken  on  this  track. 


CARRYING  BICYCLES. 


Street  railway  managers  are  waking  up  to  the  fact  that 
in  many  cities  the  carrying  of  bicycles  on  street  cars  is  not 
only  a  possible  source  of  revenue,  but  an  accommodation  which 
the  public  is  beginning  to  demand.  We  have  realized  this 
trend  from  numerous  letters,  asking  what  is  being  done  in 
other  cities. 

There  are  evidently  cities  where  svich  accommodations  are 
not  much  needed,  but  in  others  where  the  parks  or  other 
desirable  riding  streets  can  only  be  reached  by  passing  over 
long  stretches  of  bad  riding,  a  good  business  can  be  carried. 
In  San  Francisco,  as  already  illustrated  in  these  pages,  a 
tlevice  is  attached  to  the  front  of  each  car  which  will  carry 
two  wheels.  For  these  one  regular  fare  is  collected.  All 
familiar  with  the  topography  of  that  city,  and  Butte,  Mon- 
tana, where  wheels  are  carried,  will  realize  the  popularity  of 
the  scheme.  But  in  other  cities,  not  hilly,  there  are  lines 
where  bicycles  can  be  hauled,  not  only  in  case  of  accident  to 
the  wheel,  but  where  riders  become  tired,  or  are  caught  in 
rain  and  glad  to  return  under  cover.  In  New  York  city  the 
elevated  roads  have  put  in  operation  several  bicycle  cars, 
converted  from  regular  cars  by  taking  out  the  seats  and  sub- 
stituting a  rack  along  one  entire  side;  side  scats  extend 
along  the  other  side.  In  these  cars  no  one  is  allowed  with- 
out a  wheel,  and  no  checks  are  given — each  rider  must  watch 
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his  own  machine.  On  Sundays  and  spccitieil  holidays  special 
bicycle  cars  are  attached  to  trains  running  every  twenty 
minutes  between  155th  and  Rector  streets,  via  the  9th  avenue 
line,  from  6  :30  to  S  :50  a.  m.  and  from  4  :30  to  6  p.  m.  This 
service  was  inaugurated  Sunday,  April  11,  and  promises  to 
he  verv  popular.  A  sign  is  carried  reading  "Bicycle  Train." 
Where  street  railways  desire  to  inaugurate  this  traffic  it 
would  not  be  difficult  to  convert  an  old  horse-car  to  the  pur- 
pose, putting  in  racks  with  locks,  using  keys  that  cannot  be 
removed  when  the  rack  is  empty,  and  transporting  the  pas- 
sengers in  the  regular  car  ahead.  For  good  weather  a  flat- 
car  can  easily  be  constructed  in  the  home  shop  of  good 
length,  and  without  any  roof  if  desired. 


THE  VARIED  DUTIES  OF  MANAGING  A 
SMALL  ROAD. 


A  NEW  TIDE  MOTOR. 


We  have  alwa\  s  had  a  great  deal  of  s\  nipath\  for  the 
manager  of  the  small  road,  and  feel  that  frequently  he  out- 
generals, in  his  smaller  operations,  many  a  time,  his  brothers 
of  the  larger  systems.  It  is  obviously  no  easy  task  with 
small  earnings,  where  every  dollar  must  be  made  to  coimt 
to  give  the  service  which  he  wants  to  give,  l)ut  which  the 
receipts  do  not  warrant.  In  addition  to  this  he  must  be 
practicall)'  the  whole  thing,  and  fill  all  the  executive  offices 
at  once. 

A  briglit  young  electrician  who  has  hail  considerable  ex- 
])erience  on  a  large  eastern  road  has  been  for  the  past  year 
in  charge  of  a  small  road  in  the  west,  and  writing  us  of  his 
exijeriences,  says  : 

"When  I  come  to  think  of  the  worry  antl  care  that  ha\c 
been  mine  during  the  past  two  years,  I  count  my  experience 
very  valuable  to  me.  I  dare  say  it  would  have  taken  many 
years  to  have  acquired  the  same  ins  and  outs  on  a  metro- 
politan road.  The  large  street  railways  arc  divided  into 
departments,  and  each  department  is  under  a  separate  head, 
but  here  a  manager  must  act  as  superintendent,  claim  and 
purchasing  agent,  chief  engineer,  and  sometimes  a  relief  or 
extra  on  the  cars ;  or,  at  other  times  must  deal  out  comfort 
or  charity  to  an  afflicted  widow  whose  husband  your  cars 
have  killed ;  attend  council  meetings,  secure  legislation, 
and  l)ear  up  proudly  under  the  adverse  criticism  of  a  thank- 
less public,  which  does  not  appreciate  the  efforts  of  its  best 
friend.  With  the  watchword,  "Pay  expenses  or  shut  down," 
the  past  two  years  have  found  us  heroically  struggling  to 
kee])  our  heads  above  water.  It  has  made  me  sick  at  heart 
at  times  to  know  that  we  ought  to  string  more  feeder  wire, 
to  find  that  the  ground  return  was  in  bad  shape,  and  re- 
bonding  %vas  necessary  ;  hangers  need  replacing  ;  air-brakes 
should  l)e  purchased  (grades  14  per  cent)  ;  that  cars  need 
repainting ;  whether  to  pay  damage  claims  or  stand  suit ; 
and  buy  a  new  engine  for  the  power-house  ;  repair  faulty 
bridges — and  only  "chicken  feed"  in  the  till  and  a  dwarfed 
bank  account.  Such  are  a  few  of  the  interesting  problems 
I  have  hatl  to  face  and  work  out,  and  I  know  you  will  rejoice 
with  me  that  I  have  succeeded  in  paying  expenses  and  made 
quite  a  number  of  improvements  as  well." 

Such  is  the  every  day  experience  of  many  of  our  readers, 
and  we  offer  these  trials  of  our  friend  for  the  consolation  of 
those  in  the  same  boat,  on  the  ground  that  misery  loves  com- 
pany. Let  the  manager  of  the  many  small  roads  which  are 
working  under  conditions  most  adverse  and  unpromising  take 
heart,  an<l  keep  trying;   there  are  doubtless  others  worse  off. 


Experiments  are  being  continued  in  California  to  improve 
the  old  and  unsuccessful  types  of  wave  motors  so  as  to  get 
a  practical  mechanism.  A  motor  has  been  designed  and  is 
being  built  at  the  Union  Iron  Works,  San  Francisco,  which 
the  inventor,  Mr.  Schomberg  of  Los  Gatos,  believes  will 
fulfill  the  requirements.  In  the  model  the  force  of  a  wave 
is  transmitted  to  a  piston  which  compresses  the  air  in  the 
cylinder  into  a  large  reservoir  from  which  it  can  be  used  for 
driving  any  compressed  air  machinery.  The  apparatus  is 
designed  for  a  period  of  greatest  calm  and  least  swell  as  an 
ingenious  system  of  pawls  and  ratchets  with  an  automatic 
trip  relieves  the  motor  from  any  excessive  strain  due  to  very- 
heavy  swells.  A  wharf  will  be  erected  near  Santa  Cruz  or 
Capitola  this  summer  to  test  the  new  motor.  Although  no 
one  has  yet  succeeded  in  working  out  the  problem,  it  is  such 
an  inviting  field  and  so  full  of  possibilities,  that  it  is  to  be 
hoped  practical  progress  will  soon  be  made. 


ELECTRIC  MUTUAL  CASUALTY 
ASSOCIATION. 


At  the  annual  meeting  of  the  members  of  the  Electric 
Mutual  Casualty  Association  of  Philadelphia,  Pa.,  officers 
were  elected  as  follows :  President,  W.  B.  Rockwell, 
Staten  Island  Midland  Railway ;  vice-president  and  general 
attorney,  Thomas  B.  Harned  ;  treasurer,  W.  H.  Clark,  Ber- 
gen Traction  Company  and 
cashier  of  the  Quaker  City 
National  Bank ;  secretary, 
William  W.  Wharton.  In 
addition  to  the  foregoing, 
the  directors  elected  were 
N.  Sumner  Myrick,  presi- 
dent Warren,  Brookfield  & 
.Spencer  Street  Railway 
Company,  Brookfield, 
Mass.;  C.  H.  Stoll,  presi- 
dent Belt  Electric  Line  Com- 
pany, Lexington,  Ky. ;  Dr. 
H.  B.  Rockwell,  medical 
director;  W.  S.  Grant,  Jr., 
president  Geneva,  Water- 
loo, Seneca  Falls  cS:  Cayuga  Lake  Traction  Company, 
Seneca  Falls,  N.  Y.  The  association  had  a  very  successful 
experience  in  1896  in  avoiding  accidents  and  adjusting  claims, 
and  commences  the  present  year  with  every  prospect  for  a 
succssful  career  and  rendering  itself  more  necessary  to  its 
members  than  ever.  The  membership  now  comprises  40  of 
the  most  completely  equipped  suburban  and  interurban  roads 
in  the  country,  and  a  high  standing  is  necessary  for  admis- 
sion. The  secretary,  W.  W.  Wharton,  who  was  elected  at 
the  last  meeting  of  the  association,  was  in  December  last 
appointed  to  that  position,  succeeding  Newton  Jackson.  Mr. 
Wharton  has  long  been  identified  with  the  insurance  world, 
and  is  well  tiualificd  for  the  position. 


VV.   WHARTON. 


An  ice  <lain  wa>  fennel  lu-nr.illi  llu-  falls  at  St.  Cloud, 
MiiHi.,  recently,  and  caused  the  water  in  the  Mississippi  to 
back  up  in  the  canal  leading  to  the  power  liousi'  of  the  City 
Street  Car  Company.  This  interfered  with  the  turbines, 
and  the  plant  was  forced  to  shut  do\s  n  for  a  time. 
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AN  IMPROVEMENT  FOR  SAND  CARS. 


STREET  RAILWAY  PROBLEMS  IN  EUROPE. 


Thu  Thinl  A\(.iuiL-  Railroad  Company,  of  New  \'oi-l<, 
has  two  saiul  cars  used  exclusively  for  sanding  and  sweeping 
the  tracks  in  wet  weather.  Four  hoppers  are  on  the  car, 
and  from  these  sand  is  deposited  at  the  rear  of  the  rcvolvinj^ 
brushes  on  a  clean  track.  Some  trouble  was  experienced  in 
keeping  the  sand  from  packing  in  the  neck  of  the  hopper 
\\  Itch    it   became    damp.      George    II.  Robertson,  the   twehe 


year  old  son  of  Superintendent  J.  H.  Robertson,  designetl  a 
device  by  which  this  trouble  is  eradicated.  As  shown  in  the 
cut,  a  toothed  wheel  is  revolved  in  the  botton  of  the  hop- 
per by  a  chain  which  is  rotated  by  a  collar  on  the  wheel 
axle.  This  agitates  the  sand  and  prevents  lumps  from  form- 
ing. A  disconnecting  clutch  throws  the  mechanism  in  or 
out  of  gear.  By  this  simple  device  but  four  men  instead  of 
eight  are  required  on  each  car. 


EMERGENCY  TELEPHONE  SYSTEM. 


The  Simplex  Interior  Telephone  Company  of  Cincinnati, 
has  recently  perfected  an  emergency  street  railway  tele- 
phone system  that  may  be  installed  at  small  cost.  In  its 
simplest  form  it  comprises  a  metallic  circuit  from  the  power 
house  or  central  station  along  the  car  route.  The  pole  boxes 
are  of  iron,  a  trifle  larger  than  the  ordinary  messenger  call 
box,  and  the  interior  construction  is  such  that  the  intro- 
duction of  the  conductor's  transmitter  automatically  puts  the 
same  in  circuit;  there  is  also  a  ringing  key  for  signaling 
central  station.  The  conductor's  instrument  mounted  in 
hard  rubber,  is  small  and  easy  to  carry.  The  receiving 
station  instrument  comprises  a  relay,  local  alarm  bell,  and 
telephone  instrument.  Six  cells  of  a  good  open  circuit  bat- 
tery in  the  central  station  are  sufficient  to  operate  a  line  lo 
miles  long. 


The  wheelmen  of  Charleston,  S.  C,  add  insult  to  injnrv 
when  they  insist  that  the  street  railway'  provide  a  cinder  patli 
between  its  tracks,  so  bicylists  can  ride  out  to  the  country. 
A  liberal  use  of  oyster  shells  would  perhaps  be  better  for 
the  railway  business. 


()Lir  readers  will  no  doubt  be  interested  in  the  cpiestions 
proposed  for  iliscussion  at  the  Tenth  General  Assembly  of 
llie  Permanent  International  Tramway  Union  of  Europe, 
which  is  to  be  held  in  Geneva  in  1898.  They  arc  as  follows  : 

DIMENSIONS    OK    CAKS. 

What  is  the  best  relation,  in  tram  cars,  between  the  ili- 
mensions  of  the  car  body  and  of  the  platforms? 

What  type  of  car  do  you  recommend  for  electric  traction  : 
I.  For  underground  or  overhead  trolley  lines;  2.  For  stor- 
age battery  lines? 

TRUCKS. 

What  are  the  advantages  and  disadvantages  of  using  cars 
with  bogie  trucks  for  local  traffic  lines? 

May  not,  bv  other  arrangements,  the  reduction  in  dead 
weight  be  effected,  in  increasing  the  capacity  of  the  rolling 
stock  ? 

What  is  your  experience  with  radial  trucks? 


What  brakes  do  you  recommend  for  the  different  systems 
of  traction;  i.  Animal;  2.  Electric:  (a)  with  motor  car 
only;  (b)  with  motor  car  and  trailers;  3.  Steam,  com- 
pressed air,  anil  gas  motors. 

I'OWEK   HOUSES. 

What,  in  general,  is  the  proper  choice  of  boilers  and 
engines  for  a  central  station  ? 

liONDS. 

What  is  the  best  electrical  connection  for  the  rails :  i. 
When  laid  Hush  with  the  pavement  ;  2.  When  projecting 
above  the  surface? 

SWITCHES. 

What  are  the  types  of  switches  you  use? 

Do  you  consider  that,  for  mechanical  traction,  switches 
with  two  moving  points  are  preferable  to  those  with  one 
moving  point  ? 

ACCUMULATORS. 

What  progress  has  been  made  with  storage  batteries  for 
street  railway  traction? 

1.  As  regards  the  construction,  the  capacity,  and  the  re- 
duction of  the  dead  weight  of    the  accumulators. 

2.  As  regards  the  durability  and  the  cost  of  maintenance. 

3.  As  regards  their  practical  and  economical  application 
to  tramway  traction. 

GENERAL. 

What  are  the  present  actual  advantages  and  disadvantages 
of  the  different  systems  of  electric  traction  ? 

Have  you  new  communications  regarding  mechanical 
motors  for  tramwavs? 


CARS  HAVE  RIGHT  OF  WAY  AGAINST 
CYCLISTS. 


In  a  suit  brought  against  the  Los  Angeles  Consolitlated 
Electric  Railway  Company  by  one  Everett,  who  was  injured 
while  riding  a  bicycle  on  the  car  track,  the  court  held  that  it 
is  a  wheelman's  duty  to  look  out  for  and  endeavor  to  avoid 
danger  from  the  electric  cars.  The  motorinan  has  a  right 
to  assume  up  to  the  last  moment  that  a  rider  who  is  between 
the  rails  will  increase  his  speed  or  turn  aside  to  avoid  a  col- 
lision. 
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MAIL  BOXES  ON  DES  MOINES  CARS. 


The  post  office  tlepartmcnt  lias  deiiileil  to  test  the  use  of 
street  letter  boxes  on  the  cars  of  two  lines  of  the  Des 
Moines  City  Railway.  The  test  will  cover  six  months,  and 
if  at  the  end  of  that  time  proves  satisfactory  will  be  extended 
to  all  the  lines,  and  to  other  cities  were  conditions  are  suita- 
ble. The  Des  Moines  road  affords  an  excellent  test,  as  every 
car  on  the  entire  system  passes  the  post  office,  and  the  boxes 
can  be  emptied  each  trip.  The  scheme  was  tried  about  lo 
years  ago  on  the  Mt.  Adams  road  in  Cincinnati,  and  in  one 
or  two  other  cities  but  under  the  okl  horse  car  system  was 
not  as  successful  as  it  should  be  now  with  the  quick  trips 
made  bv  electric  cars.  General  Manaj^er  llippe  is  to  be 
congratulated  on  having  his  road  selected. 

Leading  business  men  of  .St.  Louis  are  lu'ging  the  same 
service  there. 


FRAUD  CLAIM  EXPOSED  BY  X  RAYS. 


.Vs  the  result  of  a  collision  of  one  of  its  cars  with  a  car 
of  another  company,  the  Citv  <!t  Suburban  Railway  of 
Baltimore  has  recently  had  a  suit  entered  against  it  for  dam- 
ages, by  a  passenger  who  claims  to  have  had  his  arm  broken, 
and  in  connection  with  which  .\-rays  photographs  will 
prove  important  evidence,  if  thev  have  not  already  knocked 
out  the  case. 

Although  the  collision  was  reported  to  he  of  a  minor 
nature,  the  claim  agent  \\  ilh  iliic  tonsiilciatiou  of  the  conse- 
(juences  of  such  accidents,  slarteil  al  (iiue  lo  iii\estigate. 
Early  in  his  search  he  came  In  Ihc  Ini^incss  address  of  one 
of  the  passengers  (a  Jew  )  where  he  learned  from  his  jour- 
neymen that  the  employer  had  met  with  an  accident  that 
morning  and  had  gone  to  consult  a  (loilor.  In  ciuestioning 
these  men,  without  revealing  his  business,  the  claim  agent 
became  suspicious,  and  started  at  once  to  track  the  partv. 
He  did  not  then  succeed  in  locating  the  physician,  but  stum- 
bled across  a  lawyer  at  whose  office  the  claimant  had  already 
applied.  From  him  was  gained  some  valuable  information. 
Two  days  later  the  claim  was  made  l>y  letter  through 
another  attorney.  A  meeting  was  arranged  and  the  claim- 
ant appeared  with  his  arm  in  plaster  of  paris  splints,  com- 
plaining of  great  suffering,  and  armed  with  a  doctor's  cer- 
tificate which  stated  he  was  treating  him  for  a  broken  ulna. 
The  claim  agent  seemed  credulous,  and  only  to  be  anxious 
for  a  reasonable  settlement,  but  made  no  offer.  The  claim- 
ant asked  for  .$2,000.  When  the  company's  surgeon  exam- 
ined the  case  he  v?as  met  with  the  difficulty  of  the  splints  in 
his  way,  but  he  felt  well  satisfied  from  other  indications  that 
the  arm  had  not  been  recently  broken.  How  then  to  meet 
the  contrary  statements  of  the  claimant's  doctors  became  the 
<|ucstion,  in  the  event  of  a  court  trial.  If  claimant  could  be 
induced  to  submit  to  an  .\-rays  examination  the  matter 
would  be  determined.  To  the  claim  agent's  and  doctor's 
|)lea  of  only  wanting  to  be  satisfied,  the  man  consented  to 
undergo  the  test,  apparently  in  good  confidence  that  he 
would  escape  <letection.  Appointment  was  them  made  with 
I'rofessor  Ilamel,  of  the  .State  Normal  .School  laboratory 
anri  an  outside  surgeon  of  standing. 

The  first  experiment,  owing  to  movement  of  the  ])atient 
while  silting,  did  not  make  a  good  court  exhibit,  although  it 
satisfied  the  tloctors  that  the  arm  was  not  broken.  With 
much  difficulty  the  claimant  was  induced  to  undergo  a 
second  trial.     This  resulted  in  a  clearly  defined  reproduction 


of  the  bones  of  hand  and  arm  in  normal  condition;  also 
showing  in  varying  shadows  the  clothing,  buttons  and  some 
trinkets  placed  in  the  field  by  the  subject.  As  a  result  of 
the  test  one  of  the  lawyers  (for  by  this  time  there  were 
three),  dropped  from  his  last  offer  of  $750.00  to  $25.00, 
but  the  company  decided  it  would  give  nothing,  and  the 
claimant  has  since  left  Baltimore.  It  was  afterwards  learned 
that  he  had  applied  an  acid  to  his  arm  to  give  it  an  inflamed 
appearance.  An  account  of  the  exposure  appeared  in  the 
daily  papers,  and  the  claim  department  has  since  heard  that 
it  has  had  a  gooil  effect  upon  a  certain  class  of  railway 
claimants. 

A  CAR  IN  COVENTRY. 


The  illustration  herewith  is  reproduced  from  a  photograph 
showing  one  of  the  double-decked  cars  of  the  Coventry 
Electric  Tramways  Company,  Coventry,  England.  Being  a 
double-decker  the  trolley-staiul  must  be  of  the  form  shown 
in  order  that  tlie  trolley  may   not   interfere    with   the   passen- 


liLECTKIC    TRAM    CAK,    COVENTRV,    ENGLAND. 

gers  outside,  an<l  that  the  steps  to  the  roof  may  be  clear,  the 
controllers  must  lie  set  well  back  from  the  <lash.  These  two 
features  make  the  car  look  strange  to  American  eyes,  but 
the  truck  is  quite  familiar,  as  it  should  be,  being  one  of  the 
I'eckham  "extra  long." 


TIME  LIMIT  IN  DAMAGE  AND  DEATH 
CLAIMS. 


The  general  assenihly  of  Connecticut  has  passed  a  liiU 
providing  that  no  action  for  damages  either  by  death  or 
accident  may  be  brought  against  any  electric,  horse,  cable 
or  steam  railway  company,  unless  written  notice  slating 
claims  be  given  such  company  within  four  months  of  the 
time  of  the  accident.  The  notice  may  be  served  on  the 
secretary  or  au)'  executive  officer  of  the  road. 

The  liursting  of  a  steam  pip<-  at  the  Depot  street  station 
near  the  fool  of  I'rice  Hill,  Cincinnati,  caused  a  shut  down 
of  the  engines  and  blocked  the  cars  aroimd  (iovernnient 
stpiare.  Steam  was  soon  U|)  on  another  battery  of  boilers 
and  the  engines  antl  generators  started  after  an  hour's  delay. 


.-.l: 
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AN  ABANDONED  TROLLEY  LINE. 


There  are  some  localities  which  cannot  support  electric 
roads,  and  when,  regardless  of  conditions,  tracks  are  laid 
and  cars  run  with  few  patrons,  the  stockholders  and  invest- 
ors are  sure  to  come  to  grief.  Such  an  ill-advised  line  was 
the  Northern  Electric  Railway  which  made  connections 
with  the  Cicero  &  Proviso  electric  road  and  Hanson  Park, 
a  suburb  of  Chicago.  The  Chicago,  Milwaukee  &  St. 
Paul  handled  the  suburban  traffic  in  these  sparsely  settled 
suburbs.  It  was  thought  by  some  that  an  electric  line  con- 
necting with  the  elevated  or  trolley  roads  to  the  center  of 
tile  city  would  be  profitable.  In  the  spring  of  1895  the 
track  was  laid  for  a  part  of  the  Northern  Electric,  but  at 
the  intersection  of  the  C,  M.  &  St.  P.  the  railroad  owned 
a  strip  of  land  500  ft.  wide.     Upon  this  were  laid  54  tracks 


extending  a   short   distance  on  each   side  of  the  street   upon 
which  the  electric  line  ran. 

To  build  a  crossing  over  all  these  tracks  was  deemed  too 
expensive  for  this  small  road,  and  tracks  were  laid  to  each 
side  of  the  railroad  crossing.  Five  cars  were  put  in  opera- 
tion, the  power  being  supplied  from  a  dynamo  in  the  Gar- 
den City  Foundry.  The  receipts  of  the  road  amounted  to 
about  $2  a  day  and  the  expenses  $24.  When  the  cold 
weather  came  the  system  was  frozen  up  and  went  into  hiber- 
nation for  the  winter.  The  following  spring  the  cars  were 
run  for  a  time,  but  financial  prospects  were  no  brighter  than 
the  previous  season,  and  the  service  was  abandoned.  The 
illustration  from  the  Chicago  Chronicle  shows  the  dilapidated 
condition  of  all  that  remains  of  the  system.  Small  boys  and 
junk  men  soon  had  the  trolley  wire  down  and  the  cars  dis- 
mantled. The  rest  of  the  ruin  was  wrought  by  the  ele- 
ments. The  remains  stand  as  a  monument  to  injudicious 
plans  and  blasted  hopes,  and  a  warning  to  those  who  think 
a  fortune  is  made  when  a  trolley  line  is  built. 


AMERICAN  TRADE  IN  EUROPE. 


Albert  Herbert,  of  Boston,  in  addressing  the  National 
Association  of  Manufacturers,  recently  said  : 

We  have  had  some  experience  with  foreign  trade.  In  the 
last  few  }'ears  one-third  of  our  entire  force  of  1,200  men  has 
been  working  on  foreign  trade,  nearly  all  European,  and  in 
England  we  did  it  in  this  wav. 

First,  we  found  that  the  circumstances  over  there  are  \ery 
similar  to  what  they  are  here.      Those  people  have  the  same 


tongue,  and  American  ad\ertising  reached  them,  and  they 
responded  just  as  quickly  to  advertising  as  in  this  country. 
In  addition  to  that,  we  sent  over  first-class  American  sales- 
men and  established  offices  in  the  principal  cities  on  the 
other  side.  We  found  those  people  were  just  as  quick  as 
we  are — and  I  believe  a  little  quicker — to  take  hold  of  a 
lirst-class  American  article  over  there. 

In  other  words,  the  way  to  reach  that  trade  over  there  is 
to  advertise  the  same  thing  that  we  advertise  here,  first- 
class  advertising  when  it  is  required,  and  back  it  up  by 
first-class  salesmen,  sent  from  this  side  to  start  the  thing  over 
there.  I  think  that  in  two  years  from  this  time  most  of  our 
business  will  be  done  in  Europe. 


RECENT  DECISIONS  IN  CONNECTICUT. 


The  supreme  court  of  Connecticut  has  recently  decided 
the  cjuestion  of  whether  a  street  railway  constitutes  an  addi- 
tional burden  in  the  street  in  the  negative.  Unfortunately 
the  court  was  divided  in  its  opinion  so  that  a  change  of  one 
in  the  judges  may  result  in  a  reversal  of  the  rule  in  similar 
suits  which  will  certainly  be  brought  in  the  event  of  such  a 
change  occurring.  The  only  similar  case  that  has  ever  been 
before  the  court  was  decided  in  1857,  the  road  being  a  steam 
railroad,  and  it  was  held  that  an  additional  servitude  was 
created.  A  few  years  later  a  lower  court  held  that  no  new 
servitude  was  imposed  b}-  a  street  railwa)',  and  the  case  was 
not  appealed.  Being  thus  able  to  approach  the  question 
unhampered  by  a  mass  of  precedents  the  decision  was  on 
different  lines  from  what  it  would  have  been  hail  the  law 
been  well  settled. 

The  majority  ojjinion  was  written  by  Judge  S.  E.  Bald- 
win and  concurred  in  by  two  of  the  other  four  judges.  The 
court  savs,  in  part : 

"  It  is  the  prevailing  doctrine  in  the  United  States,  and  was  settled, 
as  respects  this  case,  in  the  case  of  Imlay  vs.  Union  Branch  Railway 
Company,  26  Conn.,  249,  that  the  location  of  an  ordinary  steam  rail- 
road upon  a  highway  imposes  an  additional  burden  upon  the  soil,  for 
which  the  owner  of  the  fee  is  entitled  to  demand  the  compensation. 
*  *  *  The  essence  of  the  decision  was  that  the  grant  of  a  railway 
franchise  by  the  legislature,  authorizing  the  occupation  of  land  sub- 
ject to  a  highway  in  such  a  manner  as  substantially  to  interfere  with 
the  proper  uses  of  a  highway,  or  substantiallv  to  change  them  by 
introducing  another,  not  practically  identical  with  the  original  ones, 
was  the  bestowal  of  a  power,  the  exercise  of  which  charged  the  land 
with  a  new  servitude." 

This  opinion  cites  the  preamble  of  one  of  the  early  stat- 
utes of  the  state  which  declares  the  fit  maintenance  of  high- 
ways in  a  "  fitt  posture  "  for  passage  "  according  to  the  sev- 
erall  occasions  that  occurred,"  is  necessary  for  man  and  beast 
and  a  profit  and  advantage  for  the  people.  The  court  holds 
that  this  statement  of  principles  requires  that  the  public  ease- 
ments for  highway  purposes  must  have  "  originally  contem- 
plated all  such  improvements  in  structure  and  grade  as  occa- 
sions occurring  in  consequence  of  the  advance  and  growth 
of  the  country,  and  particularly  of  populous  and  growing 
cities  shall  make  necessary." 

Continuing,  the  Judge  says  : 

"  Whoever  holds  property  subject  to  a  public  trust  holds  it  subject 
to  the  same  extent  to  public  control.  The  owner  of  the  fee  in  a  high- 
way holds  his  estate  subject  to  a  public  right,  which  is  equally,  and  for 
similar  reasons,  subject  to  public  control  so  far  as  may  be  necessary 
to  protect  the  public  In  the  full  enjoyment  of  whatever  belongs  to 
them.  This  power  of  control  resides  primarily  in  the  general  assem- 
bly. It  is  their  judgment  that  street  railroads  furnish  a  proper  means 
of  accommodating  public  travel  on  highways;  and  the  judicial  depart- 
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ment  of  the  government  will  not  pronounce  charters  granted  for  their 
construction  to  be  invalid  because  they  make  no  provision  for  addi- 
tional compensation  to  the  owners  of  the  soil,  unless  forced  to  the 
conclusion  that  to  give  them  efifect  would  necessarily  sanction  the 
invasion  of  private  right. 

"  But  as  yet  there  is  a  substantial  identity  in  many  particulars 
between  the  use  of  a  highway  by  an  electric  car  and  that  by  an  ordi- 
nary vehicle,  both  moving  upon  the  same  grade.  *  *  *  New 
York  is  the  only  state  in  which  the  courts  have  accepted  the  position 
that  a  railroad,  designed  for  the  transportation  of  passengers,  or  pas- 
sengers and  property,  and  not  operated  by  steam,  imposes  a  new 
servitude  on  the  soil  of  a  city  or  village  street;  and  this  conclusion  is 
there  rested  on  the  ground  that  the  railway  company  has  a  right  of  an 
exclusive  character  to  the  use  of  its  tracks,  which  is,  to  a  certain 
extent,  paramount  to  the  general  public  right  to  travel.  *  *  *  No 
grant  of  any  power  of  eminent  domain  is  to  be  found  in  the  charter 
of  the  Newington  Tramway  Company.  If,  therefore,  the  franchise  to 
construct  a  street  railway,  which  it  assumes  to  grant,  cannot  be  exer- 
cised in  case  of  objection  on  the  part  of  any  of  the  abutting  land 
owners,  without  the  aid  of  compulsory  proceedings,  it  must  fail 
of  effect,  and  fail  because  the  charter  is  in  conflict  with  the  constitu- 
tion, in  that  it  purports  to  allow  the  taking  ol  private  property  for 
public  use  without  just  compensation." 

While  thus  holding  that  there  is  not  of  necessity  an 
increased  servitude  because  of  a  street  railway  being  laid  in 
the  street,  it  is  also  plainly  pointed  out  that  speed,  construc- 
tion and  operation  ma)'  be  abused  and  thus  special  servitudes 
arise. 

The  opinion  of  the  minority  is  by  Judge  Hamcrsly,  the 
youngest  on  the  bench  in  point  of  time,  and  concurred  in 
by  Chief  Justice  Andrews,  the  oldest.  The  argument  by 
them  is  that  at  coinmon  law  the  rights  of  the  abutting  owner 
in  the  highway  are  subject  only  to  well  defined  easements  of 
a  public  character,  and  that  the  street  railway  is  in  the  nature 
of  an  illegal  private  occupancy,  or  a  trespass  which  sounds 
in  damages. 

Another  case  of  interest  is  that  decided  by  Judge  Wheeler 
of  the  Superior  Court  in  regard  to  a  trolley  line  from  Shel- 
ton  to  Stratford,  which  in  connection  with  other  trolley  roads 
would  have  joined  Bridgeport  with  Ansonia  and  Derby,  and 
closely  paralleled  a  division  of  the  New  York,  New  Haven 
&  Hartford.  When  such  a  parallel  is  proposed,  it  is  neces- 
sary to  have  a  ruling  from  a  judge  of  the  Superior  Court 
that  the  line  is  of  public  necessity,  and  Judge  W^heeler  in  deci- 
ding this  point,  rules  that  there  can  be  no  public  necessity 
for  "  speculative  "  roads.     He  says  : 

"If  it  should  appear  that  the  applicant  is  bankrupt  and  that  the 
road  will  exist  on  paper,  that  its  promoters  were  but  speculators 
intending  to  hawk  the  franchise  about  the  state,  no  public  interest 
could  be  conserved  by  such  a  road,  and  I  don't  think  that  the  public 
convenience  and  necessity  would  require  such  a  road.  Under  the 
statutes  the  intentions  to  build  such  a  road  must  be  proven." 

n  this  decision  is  sustained  in  the  Supreme  Court  it  will 
inure  to  the  advantage  of  all  legitimate  street  railway  enter- 
prises, protecting  them  from  a  very  common  species  of 
blackmail. 


ELECTRICAL  REPAIRS  ON  CITY  VS. 
SUBURBAN  ROADS. 


y\  rather  peculiar  fact  which  is  hard  to  account  for  has 
been  observed  by  the  manager  of  a  large  system  which  has 
some  lines  reaching  into  the  heart  of  a  great  city  and  others 
which  do  simply  a  suburban  business.  On  the  suburlian 
lines  straight  runs  of  half  a  mile  or  more  at  full  speed  »re 
common,  while  on  the  city  lines  the  traffic  is  as  heavy  as  any 
place  in  the  world.  The  power  station  records  show,  as 
would  be  expected,  that  the  city  lines  take  from  25  to  30  per 


'cent  more  current  per  car-mile  than  do  the  suburban  because 
of  the  power  used  in  accelerating  cars.  However,  in  the 
matter  of  repairs,  the  proportion  of  expense  is  almost 
exactly  the  reverse ;  that  is,  the  armature  repairs  are  higher 
per  car-mile  on  the  suburban  than  on  the  city  lines.  The 
rolling  stock  is  the  same  in  the  two  classes  of  service.  It 
would  naturally  be  thought  that  the  armature  repairs  would 
be  greatest  on  those  lines  which  used  the  most  current  per 
car  mile.  However  it  would  hardly  be  good  logic  or  com- 
mon sense  to  reason  that  the  more  current  a  car  uses  the 
less  will  be  its  electrical  repairs ;  nor  does  it  follow  that  a 
reduction  in  the  amount  of  power  used  by  the  city  lines 
would  not  be  accompanied  by  a  reduction  in  repairs  on  the 
city  lines.  There  is,  evidently,  some  special  destructive  force 
at  work  on  the  suburban  lines  that  is  not  felt  on  the  city 
lines.  The  fact  is  hard  to  account  for,  and  the  Review 
would  be  pleased  to  learn  of  the  experiences  of  any  roads 
similarly  situated,  in  order  that  further  light  may  be  thrown 
on  the  matter.  The  high  speed  lines  would  naturally  be 
expected  to  cause  more  mechanical  wear  on  the  motors  than 
slower  speed,  and  it  has  been  suggested  that  perhaps  the 
mechanical  strains  on  the  annature  windings  are  at  the  bot- 
tom of  the  electrical  repairs.  The  fact  that  the  motors  are 
in  parallel  a  greater  proportion  of  the  time  on  the  suburban 
lines,  and  are,  therefore,  both  subjected  to  the  full  potential 
a  greater  proportion  of  the  time  has  also  been  offered  as  an 
explanation. 

FOR  DRAINING  GROOVE  RAILS. 


Our  illustrations  shows  a  perspective  view  and  a  section  of 
a  rail  patented  in  England  by  W^.  H.  S.  Dawson,  and 
manufactured  by  Askhani  Bros.  &  Wilson,  of  Sheffield, 
designed  to  drain  groove  rails  on  tramways.  The  drain  rail 
is  of  crucible  cast  steel  and  is  usually  8  ft.,  6  in.  long,  though 
made  in  shorter  lengths  and  also  in  curved  sections.  Except 
at  the  drain  box  it  is  of  the  same  section  as  the  grooved 
girder  rails  and  is  fished   to  the  latter  at  the  ends  when   laid. 
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A  slot  12  in.  long  is  cast  in  the  groove  of  the  rail  casting 
through  which  the  water  flows  to  the  sewer,  a  drain  of 
4-in.  earthenware  tiles  being  laid.  Adjacent  to  this  slot  and 
covering  the  drain,  a  box  with  removable  lid  is  provided  so 
that  the  drain  may  be  easily  cleaned,  though  this  is  seldom 
necessary.  The  rail  is  in  use  on  tramways  in  Bradford, 
Leeds,  Iluddersficid  and  Wigan,  where  considerable  dif- 
ficulty has  been  experienced  from  water  flowing  along  the 
rails  and  eventually  getting  into  the  joints  and  under  the 
bottom  flanges  causing  more  rapid  deterioration. 


NO  DAMAGES    FOR   DOGS. 


George  F.  Frances  brought  suit  for  $5,000  against  the 
North  Chicago  Street  Railroad  Company  on  account  of  his 
large  .St.  Bernard  dog  being  killed  by  a  calilc  car.  The  jury 
decided  for  the  company. 


The  N.-issiUi    Benevolent  Association    has   been   organic 
by  llie  employes  of   llie  NaHsaii  lines,  lirooklyn. 
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ONE  REMEDY  FOR  BROKEN  WHEELS. 


Managers  thai  arc  searching  for  the  mysterious  cause  of 
luinierous  broken  wheels  and  who  are  on  the  point  of  blam- 
ing the  wheel  maker  or  adopting  a  heavier  wheel  for  future 
use  may  find  something  to  interest  them  in  the  experience 
of  a  small  city  road,  which  recently  by  a  heroic  method  of 
treatment  succeeded  in  solving  the  broken  wheel  problem. 
The  road  was  one  nearly  free  from  curves  but  abounding  in 
crossings.  The  wheels  being  on  maximum  traction  trucks 
under  long  hcavv  cars,  were  subjected  to  heavy  stress  at 
special  work.  Finally  after  much  search  for  the  cause  of 
the  difficulty  and  much  argument  with  the  wheel  maker,  the 
motormen  were  notified  that  men  turning  in  l)n)ken  wheels 
would  be  expected  to  pay  for  them.  That  was  the  end  of 
the  broken  wheel  difficulty  on  that  road.  It  is  unnecessary 
to  state  that  the  motormen  now  run  over  rough  special  work 
more  carefully  than  formerly. 


OWNERSHIP  OF  THE  CALUMET  ELEC- 
TRIC RAILWAY,  CHICAGO. 


On  April  19,  Judge  Showalter,  of  the  United  States  Cir- 
cuit Court,  approved  an  agreement  between  J.  C.  McKeon, 
receiver  for  the  National  Bank  of  Illinois,  and  Farson,  Leach 
i*t  Co.,  who  financed  the  Calumet  road,  by  which  title  to 
$483,800  of  the  $500,000  capital  stock,  and  to  $2,846,000  of 
the  $3,000,000  outstanding  bonds  is  transferred  to  the  bank 
in  satisfaction  of  sundry  doubtful  promissory  notes,  assets  of 
the  bank.  The  bank  also  expects  to  secure  some  of  the 
remaining  stocks  and  bonds,  and  perhaps  all  of  it.  Farson, 
Leach  &  Co.  release  all  claims  on  the  road ;  luit  in  the  event 
of  its  sale  prior  to  April  i,  1900,  are  to  receive  one-twelfth 
of  the  net  proceeds.  The  receiver  for  the  bank  will  advance 
the  necessary  funds  to  operate  the  road  and  keep  the  prop- 
erty in  first-class  condition.  No  changes  in  the  management 
or  policy  are  contemplated.  As  a  result  of  the  approval  of 
this  agreement,  the  case  in  equit\'  of  the  National  Bank  of 
Illinois  against  the  creditors,  for  debts  secured  by  the  Calu- 
met stock  and  bonds  is  dismissed. 


ACCIDENTS  IN  MASSACHUSETTS,  NEW 
YORK  AND  PENNSYLVANIA. 


The  table  taken  from  the  annual  report  of  the  Board  of 
Railroad  Commissioners  of  Massachusetts,  is  intended  to 
exhibit  as  fully  as  may  be  the  actual  as  well  as  the  com- 
paratixe  risk  of  injury  in  connection  with  street  railway 
operation.  The  years  1S96  and  1895  are  compared  with  the 
year  1S88,  which  is  the  last  year  in  which  the  operation  was 
wholly  by  horse-power,  in  order  to  show,  so  far  as  the  data 
furnished  by  the  companies  will  permit,  the  relative  dangers 
attending  the  use  of  horse  and  electric  power.  The  report 
continues  : 

"The  comparison  thus  made  will  lie  the  more  satisfactory 
as  regards  fatal  injuries,  since  it  must  be  presumed  that  these 
have  always  been  fully  reported.  Without  going  into  par- 
ticulars, it  may  be  said  that  the  proportion  of  passengers 
and  employes  killed  during  the  last  two  years  of  electric 
operation  appears  by  the  table  to  have  been  on  the  whole 
about  the  same  as  with  the  use  of  horse  power  in  18SS, 
while  the  ratio  of  persons  killed  on  the  street  to  total  mileage 


operated,  round  trips  iuid  car-miles  run,  has  not  l)een  materi- 
ally larger. 

"The  ratio  of  non-fatal  accidents  or  injuries  appears  h\ 
the  table  to  have  been  considerably  greater  the  last  two 
vcars  than  in  1888.  To  just  what  extent  this  is  due,  to  the 
fuller  reports  of  slight  accidents  which  have  been  made  in 
the  later  years,  as  before  mentioned,  it  is  impossible  to  say. 
The  greater  speed  of  the  electric  service  undoubtedly  con- 
tributes to  accidents  of  this  class,  especially  to  the  large 
proportion  of  accidents,  most  of  them  slight,  which  result 
from  attempting  to  take  or  leave  a  car,  or  from  falling  or 
being  thrown  from  a  car,  while  the  car  is  in  motion.  In  all 
kinds  of  locomotion  speed  is  attained  with  some  sacrifice  of 
safety,  and  nowhere  more  so  than  on  the  street  railway. 
Any  high  degree  of  railway  speed  is  alisolutcly  incompatible 
with  the  safety  of  other  street  travel. 

"The  record  of  the  last  two  years  indicates,  however,  that 
on  the  street  railway  lines  of  this  state  only  one  out  of 
33,500,000  passengers  is  likely  to  meet  with  fatal  casualty, 
and  but  one  out  of  275,000  passengers  will  receive  any  in- 
jury, however  slight ;  and  that  cars  are  run  on  an  average 
about  30,000  miles  without  mishap  of  any  sort  to  passenger, 
employe,  traveler  on  the  street,  or  other  person." 


ACCniENTS 

IN 
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P.ISSENOERS  CARRIDD,  ETC. 
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i89S. 

189a. 

Passengers  carried 

Emplo.vees  (total) 

Miles  of  main  tracit, 

Round  trips  run 

Car  nuies  fun, 

134,478,319 

5,331 

333.59 

3,220,67S 

23,244,767 

2.39,794,308 

8.048 

1,087  18 

6.179,234 

43,635,660 

292,358,943 

9,130 

1,291.04 

6,004,809 

53,613,685 

Passengers  Killed, 

4 

7 

10 

Ratio  to  all  passengers,  . 

Ratio  to  miles  of  traclt,  . 

Ratio  to  round  trips. 

Ratio  to  car  miles 

1  to  33,619.68(! 
I  to         133.40 
I  to       805,145 
1  to    6,811,192 

1  to  37,113,473 
1  to         1.33.31 
1  to       739,891 
1  to    6,236,509 

1  to  29,235,894 
1  to         129.10 
1  to      600,481 
1  to    5,361,369 

Passengers  Injured,     . 

140 

891 

1,114 

Ratio  to  all  passengers,  . 

Ratio  to  miles  of  track,  . 

Ratio  to  ronud  trips. 

Ratio  to  car  miles 

1  to 
1  to 
1  to 
1  to 

960.5.59 

3.81 

23,004 

166,034 

1  to 
1  to 
1  to 
1  to 

291,676 

1.22 

5,813 

48,996 

1  to 
1  to 

1  to 
1  to 

262,441 
I.I6 

6,390 
48,127 

Employees  Kilted,    . 

t 

0 

1 

Ratio  to  all  employees,  . 

Ratio  to  miles  of  track,  . 

Ratio  to  round  trips, 

Ratio  to  car  miles 

1  to          5,631 
1  to        533.59 
1  to    3,220,578 
1  to  23,244,767 

I 

1  to          9,130 
1  to      1,291.04 
1  to    6,004,809 
1  to  63,613,686 

Employees  Injured,  . 

It 

45 

56 

Ratio  to  all  emplovees,  . 

Ratio  to  miles  of  track,  . 

Ratio  to  round  trips. 

Ratio  to  car  miles 

1  to 
1  to 
t  to 
1  to 

503 

48.51 

292,780 

2,113,161 

1  to 
1  to 
1  to 
1  to 

179 

24.16 

115,094 

970,124 

1  to 
1  to 
1  to 

1  to 

163 

23.06 

107,229 

957,387 

Other  Persons  Killed, 

6 

18 

15 

Ratio  to  miles  of  track,  . 

Ratio  to  round  trips, 

Ratio  to  car  miles 

1  to 
1  to 

1  to 

88.93 

536,763 

3,874,128 

1  to 
1  to 
1  to 

60.40 

287,735 

2,426,309 

1  to 
Ito 
1  to 

86.07 

400,321 

3,574,246 

Other  Persons  Injured,    . 

76 

546 

570 

Ratio  to  miles  of  track, . 

Ratio  to  round  trips. 

Ratio  to  car  miles 

1  to 
1  to 
t  to 

7.02 
42.376 
303.862 

1  to 
1  to 
1  to 

1.99 
9.846 
79,995 

1  to 
1  to 
1  to 

2.26 
10,634 
94,059 

Total  Kitted 

11 

25 

26 

Ratio  to  miles  of  track, . 
Ratio  to  round  trips, 
Ratio  to  car  miles, 

1  to 
1  to 
1  to 

48.51 

»»,780 

2,113,161 

1  to 
1  to 
1  to 

43.49 
207,169 
1,746,222 

1  to 
1  to 
1  to 

49.66 

230,954 

2,062,065 

Total  Injured 

227 

1,482 

1,740 

Ratio  to  miles  of  track,  . 

Ratio  to  round  trips, 

Ratio  to  car  miles,  .... 

1  to 
1  to 
t  to 

2.35 

14,188 
102,400 

1  to 
1  to 
1  to 

.73 
3,495 
29,457 

1   10 

1  to 

1  to 

.74 
3,461 
30,812 

Total  Killed  and  Injured, 

238 

1,507 

1,766 

Ratio  to  miles  of  track, . 

Ratio  to  round  trips. 

Ratio  to  car  miles 

1  to 
1  to 
1  to 

2.24 
13,532 
97,667 

1  to 
1  to 
1  to 

.72 
3,437 
28,969 

1  to 
1  to 
1  to 

.73 
3,400 
30,359 

*  Operation  wholly  by  horse  power. 


The  detailed  report  of  accidents  in  Massachusetts  showed 
that  the  West  End  road  of  Boston,  with  about  one-half  the 
passengers  and  one-half  the   car-niilcs   run   in  the  state,  hail 
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about  the  same  proportion  of  accidonts  to  passon>;ers  and  to 
employes,  but  nearly  three-quarters  of  the  aeeideiits  to  "other 
persons  ;"  it  had  one-half  the  fatal  accidents  and  three-cjuar- 
ters  of  those  not  fatal. 

From  the  report  of  the  New  York  Railroad  Commission- 
ers for  1S96  the  second  table  has  been  compiled,  showing 
the  accidents  on  mechanical  traction  lines  in  New  York  in 
1S96,  ami  the  ratio  of  the  persons  killed,  injured,  etc.,  to  the 
passengers  carried,  miles  of  track,  and  car-miles. 

.\CCIDENTS    IN    NEW    YORK,    1S96. 

Passengers  carried 560,680,943 

Average  number  of  employes  (including  officials) 21,782 

Miles  of  single  track 1,485.17 

Car-miles  run ■  1 1,403,286 


Passengers 

Ratio  to  all  passengers. 
Ratio  to  miles  of  track . 
Ratio  to  car-miles. 


Employes 

Ratio  to  all  employes. . 
Ratio  to  miles  of  track. 
Ratio  to  car-miles 

Other  persons 

Ratio  to  miles  of  track . 
Ratio  to  car-miles 


Ratio  to  miles  of  track. 
Ratio  to  car  miles 


18 

1  to  43,129,308 
1  to  114-24 
1  to    8,569,484 

6 

1  to  3,630 

1  to  247.53 
1  to  18,567,214 

1  to  26.5 

1  to    1,988,987 

75 

1  to  19, 

1  to     1,485,377 


Injured. 


1  to 


192 

,920,109 

773 

580,225 

40 

545 

•  to  37.13 

1  to    2,785,082 

lOJ) 

1  to  8.78 

1  to       659,191 

40 1 


to 


3.70 
277,814 


The  third  table  is  from  the  report  of  the  Secretary  of 
Internal  ,\ffairs  of  Pennsylvania.  This  report  does  not  give 
the  car-miles  run,  so  that  the  ratios  of  killed  and  injured  to 
the  car-miles  can  not  be  computed. 

.\CCIDENTS    IN    PENNSYI.\ANIA     IN     1 S96. 

Passengers  carried 376,502,551 

Total  number  of  employes 8,394 

Miles  of  single  track  operated 1,561.89 


Passengers 

Ratio  to  all  passengers.. 
Ratio  to  miles  of  track . . 

Employes 

Ratio  to  all  employes.. . 
Ratio  to  miles  of  track . 

Other  Persons 

Ratio  to  miles  of  track . 

Total  

Ratio  to  miles  of  track. 


Injured. 


32 

532 

1  to  I 

1  to 

1.765,705 
48.81 

1  to 
1  to 

1,053,912 
2.94 

10 

67 

1  to 

1  to 

839 
156.89 

1  to 
1  to 

125 
23-31 

76 

3!»4 

1  to 

20.55 

1  to 

3-96 

118 

993 

1  to 

13.24 

1  to 

1-57 

The  Massachusetts  table  is  particularly  valuable  as  show- 
ing the  decrca.sed  liability  of  acci<lent  with  mechanical  trac- 
tion. 

It  is  evident  that  there  must  be  considerable  difference  as 
to  what  accidents  are  reported  in  these  three  states ;  in  Mas- 
sachusetts the  ratio  of  passengers  injured  to  passengers 
killed  is  Ml,  while  in  Xew  York  it  is  12,  and  in  Pennsyl- 
vania 17.  This  indicates  that  the  reported  injuries  in  the 
latter  states  were  much  more  serious  than  the  average  injury 
reported  in  Massachusetts. 

The  ratios  for  the  nnml)er  of  persons  killed  indicate  that 
it  is  about  four  times  as  dangerous  for  a  passenger  to  ride 
on  street  cars  in  Pennsylvania  as  in  New  York,  and 
three  limes  as  dangerous  as  in   Massachusetts.      For  "other 


persons"  the  fatal  lialiility  is  about  as  I    in    Massachusetts  to 
31,3  in  New  York  ami  413  in  Pennsylvania. 

On  the  steam  railroads  in   these  states  the  number  of  pas- 
sengers killed  and  injured  were  as  follows  : 


Passengers  carried 

Passengers  killed 

Passengers  injured 

Ratio   of    killed   to  total 

carried 

Ratio  of  injured  to  total 

carried 


Mass. 


1  I  1,629,051 
10 

79 
1  to  1 1,162,905 
I  to    1,413.037 


N.  V. 


179,315,449 
18 
196 

1  to  9,963,081 

1  to   914,874 


128,334,466 
37 
834 

1  to  3,468,499 

1  to   141,887 


It  is  apparent  that  in  proportion  to  the  passengers  carried, 
there  are  on  an  average  for  these  three  states  but  ^  as  many 
passengers  killed  on  the  street  railways  as  on  the  steam 
roads.  As  the  danger  to  passengers  on  steam  roads  is 
known  to  be  slight,  and  considering  that  the  street  railways 
operate  in  streets,  the  showing  of  fatal  accidents  to  passen- 
gers on  them  is  very  favorable  indeed. 

In  Massachusetts  there  were  relatively  5  times  as  many 
passengers  injured  on  the  street  roads  as  on  the  steam  roads, 
which  is  further  ground  for  believing  that  in  this  state  many 
trivial  injuries  on  the  street  railways  are  reported.  In  New 
York  the  steam  roads  injured  relatively  3.2  times  as  many 
passengers,  and  in  Pennsylvania  7.4  times  as  many,  as  did 
the  street  roads.  The  average  for  the  three  states  is  the 
same  as  the  average  killed — ^  as  many  ,  relatively,  on  the 
street  roads  as  on  the  steam  roads. 


SNOW  PLOW  FOR  THE  SOUTHWESTERN 
MISSOURI. 


The  illustration  shows  a  snow  plow  of  novel  design  built 
for  the  Southwestern  Missouri  Electric  Railway  Company 
by  the  Freeman  Foundry  &  Machine  Works  of  Joplin,  Mo. 
It  consists  of  a  share  of  heavy  steel  boiler  plate  mounted  on 


SNOW    PLOW — SOUTH WE.STEKN    MISSOURI    ELECTRIC    RAILWAY. 

a  (-wheel  truck,  which  is  coupled  to  and  pushed  ahead  of 
the  car.  The  jilow  is  fitted  with  a  lever  for  raising  and 
lowering  the  share.  During  the  last  winter  this  ])I()W  was 
used  over  the  entire  system  of  the  company  and  proved  to 
be  very  servicable. 

Contrary  to  newspaper  report  the  Oakland  (Cal.)  Con- 
solidated has  not  made  a  4-ccnt  fare,  but  has  put  on  sale  a 
coininntiition  book  of  25  rides  for  a  dollar,  which  is  pri- 
marily designed  for  use  by  students  at  the  slate  iini\ersity. 
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ALUMINUM  CONDUCTORS. 


•  The  recent  reduction  in  the  price  of  ahiminum  lias  caused 
electrical  enjjineers  to  do  some  figurinj^  as  to  the  relative 
cost  and  conductivity  of  the  metal  in  comparison  with  cop- 
per. It  can  be  seen  that  aluminum  gives  promise  of  coming 
into  commercial  use  as  a  conductor  of  electricity.  The 
production  of  copper  seems  to  be  inadequate  to  the  present 
demand.  In  fact  the  visible  supply  is  barely  equal  to  three 
months'  consumption.  This  is  due  to  the  extensive  applica- 
tion of  electricitv  in  every  branch  of  industry.  Especially 
is  the  demand  a  growing  one  in  England  and  on  the  Conti- 
nent, because  of  the  development  there  of  electric  traction. 
The  price  of  Lake  copper,  with  a  gradually  rising  market, 
is  1 2  cents  per  pound.  Careful  tests  have  been  made 
recently  with  aluminum  of  99.66  per  cent  purity,  and  a 
conductivity  of  63.1  per  cent  was  found  as  compared  with 
copper.  The  specific  gravity  of  rolled  aluminum  is  2.63 
and  that  of  copper  is  8.93.  With  this  conductivitj'  and 
specific  gravity,  weight  for  weight,  aluminum  will  con- 
duct 2.14  times  as  much  current  as  copper.  At  present 
quotations  for  copper,  aluminum  will  be  a  competitor  when- 
ever the  price  is  reduced  to  25.6S  cents  per  pound.  In 
view  of  the  fact  that  aluminum  sold  for  $12.00  a  pound 
10  years  ago,  and  can  be  purchased  for  32  cents  per 
pound  in  England  today,  and  with  the  ever  increasing 
facilities  for  cheap  production  in  large  quantities,  it  seems 
reasonable  that  the  metal  can  soon  be  purchased  for  25  or 
even  20  cents  per  pound. 

At  first  aluminum  was  produced  by  the  sodium  process, 
but  this  chemical  method  was  quite  tedious  and  expensive  on 
account  of  the  great  stability  of  the  compounds.  Chemical 
methods  were  abandoned,  the  separation  of  the  metal  by 
electrolysis  being  the  only  commercial  process.  At  the 
works  of  the  Pittsburg  Reduction  Company  at  Niagara 
Falls,  the  Hall  process  is  used,  which  consists  of  dissolving 
alumina  in  a  molten  bath  composed  of  the  fluoride  of 
aluminum  and  the  fluoride  of  some  metal  more  electro-posi- 
tive than  aluminum.  Bauxite,  an  oxide  found  in  extensive 
deposits  in  Georgia  and  Alabama,  is  best  suited  for  the 
reduction.  It  is  composed  of  the  following  elements : 
Alumina,  59  per  cent;  water,  32  per  cent;  titanic  acid,  4 
per  cent ;  silica,  3  per  cent,  and  oxide  of  iron,  2  per  cent. 
This  is  obtained  cheaply,  and  is  delivered  to  the  works  direct 
from  the  deposits  in  the  South.  The  crude  ore  is  crushed 
and  washed.  With  cryolite  added  as  a  solvent  it  is  placed 
in  pots  which  are  arranged  in  series  with  a  low  potential 
circuit  of  great  current  carrying  capacit}'.  The  resist- 
ance of  the  metal  mass  is  such  as  to  give  a  ver}'  high  tem- 
perature. In  each  pot  is  a  carbon  cylinder  which  is  the 
positive  electrode  or  anode  and  the  lining  of  the  pot,  with  the 
metal  deposited,  is  the  other  electrode.  The  aluminum  is 
deposited  in  the  bottom  of  the  vessel  by  this  electrohtic 
action  in  a  molten  mass,  and  is  then  drawn  off  and  a  new 
supply  of  material  added. 

Cryolite  has  nearly  the  same  specific  gravity  as  molten 
aluminum,  and  for  this  reason  is  not  an  ideal  solvent,  but  its 
high  heat  of  formation  protects  it  from  being  decomposed 
in  the  electrolytic  process,  and  its  solvent  powers  are  greater 
than  any  other  substance  that  has  been  tried.  These  pots 
are  in  constant  operation,  and  as  there  is  little  depreciation 
they  seldom  need  renewal.  Noxious  gases  are  prevented  by 
the  use  of  special  chemical  solvents  which  are  used  in  dis- 
solving   the    alumina    with    a  certain    strength    of    current. 


Direct  currents  must  be  used  in  this  process  which  necessi- 
tates the  use  of  rotary  transformers  to  convert  the  two- 
phase  alternating  current  into  a  direct  current  of  160  volts. 
After  the  aluminum  has  Iieen  drawn  off  in  iron  ladles  the 
ingots  are  sent  to  the  company's  works  at  New  Kensington, 
Pa.,  where  the  metal  is  cast,  rolled  or  hammered  into  com- 
mercial forms. 

Since  1S86  no  less  than  16  plants  have  been  started  for 
the  manufacture  of  aluminum  and  of  these  only  five  remain, 
the  rest  succumbing  to  adverse  litigation.  These  firms  are 
the  Pittsburg  Reduction  Company  in  the  United  States,  the 
British  Aluminum  Company  in  England,  the  Aluminum 
Industrie  Actiengesellschaft  in  Switzerland,  the  Societe 
Electro-Metallurgique  and  the  Societe  Industrielle  d'Alumi- 
num  in  France.  In  1895  these  factories  turned  out  2,528,- 
960  lbs.  of  aluminum,  whereas  10  years  previously  less 
than  7,000  lbs.  were  consumed.  The  capacity  has  increased 
with  great  rapidity,  the  Pittsburg  Reduction  Works  alone 
with  its  new  plant  having  an  output  of  3,500,000  lbs. 
annuallv. 

At  the  works  of  this  company  aluminum  has  been  used 
for  conductors  both  to  the  upper  and  the  lower  plants.  At 
the  upper  works,  currents  of  from  8,000  to  10,000  amperes 
at  160  volts  are  carried  over  bars  one  half  to  one  inch  in 
thickness  and  1 2  in.  wide,  bolted  together  with  aluminum 
rivets.  Mr.  Hunt,  president  of  the  companj',  says  that  there 
is  less  corrosion  at  the  joints  and  that  the  present  lines  give 
better  service  than  the  copper  bars  which  have  been  used 
and  are  still  employed  in  part  of  the  line.  At  the  lower 
works,  in  conducting  the  current  from  the  power  station  to 
the  pot  room  on  the  upper  bank  of  the  Niagara  river,  alumi- 
num rods  are  used  which  are  350  ft.  in  length  and  ^  in.  in 
diameter.  The  rods  are  connected  to  the  bus  bars  at  one 
end,  running  from  the  generators,  and  at  the  other  end  to  the 
large  bars  carrying  current  to  the  pot-room  line  by  having 
the  ends  of  these  ^g-in.  rods  upset  into  a  large  aluminum 
plate  which  is  designed  to  make  the  connection  between  the 
rods  which  arc  the  conductors  up  the  bank  and  the  pot  room 
line.  About  500  of  these  rods  are  used  in  this  way,  and  are 
bare. 

There  are  some  objections  to  the  use  of  aluminum  in  line 
work,  the  most  fertile  source  of  trouble  being  with  the 
joints.  Joints  are  difficult  to  solder  though  it  is  stated  that 
the  use  of  a  solution  of  ammonia  will  greatly  facilitate  the 
operation.  Galvanic  action  is  liable  to  take  place  between 
the  solder  and  the  conductor,  but  these  defects  can  doubtless 
be  remedied  in  practice.  The  greater  bulk  of  the  aluminum 
conductors  would  make  them  more  difficidt  to  handle  than 
copper,  the  cost  of  insulation  will  be  increased  and  the 
insulation  resistance  diminished.  However,  for  trolley  wire 
the  greater  size  with  equal  weight  will  facilitate  suspen- 
sion, give  greater  strength  to  the  line,  better  contact  to  the 
trdlley  and  a  less  per  cent  of  depreciation.  Aluminum 
has  a  tensile  strength  of  25,000  lbs.  per  sq.  in.  which  is 
about  the  same  as  copper.  It  likewise  has  nearly  the 
same  temperature  coefficient  but  is  not  so  easily  corroded. 
Some  of  the  alloys  of  alluminum  are  of  commercial  value, 
though  they  do  not  possess  the  low  specific  gravity  that 
is  such  a  desirable  feature  of  the  pure  metal.  Many 
novelties  and  small  utensils  are  made  of  aluminum  and 
its  use  is  constantly  finding  broader  application.  Should 
it  become  available  as  a  conductor  of  electricity,  the  effect 
will  be  far  reaching  for  in  many  cases  it  would  be  prefer- 
able   to    copper. 
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TO  THE  PYRAMIDS  BY  ELECTRICITY. 


(From  Our  Own  Correspondent,  Cairo,  Egypt.) 


Cairo,  if  not  a  city  of  magnificent  distances,  is  at  least  a 
city  of  magnificent  contrasts.  There,  in  striking  juxtaposi- 
tion, are  squalor  and  luxury  rubbing  shoulder  with  one 
another,  whilst  savagery  and  barbarism  are  cheek  by  jowl 
with  an  advanced  form  of  civilization.  Along  the  streets  of 
Masr-el-Kahira  pass  all  types  of  vehicles,  the  well-appointed 
broughams  of  wealthy  pashas,  humble  bullock  wagons  laden 
with  burdens  of  veiled  village  women  ;  stately  camels  with 
Beduin  riders  fresh  from  the  desert,  bicycles  steered  by 
dames  in  the  regulation  wheeling  costume,  donkey  boys  in 
blue  galabeyahs,  bestriding  their  animals  and  flourishing 
their  sticks  over  their  heads,  and  hacks  and  carriages,  called 
in  the  vernacular  "ariboyahs,"  with  red  tarboushed  drivers. 
Motlej'  as  the  throng  is  to  those  multifarious  conveyances 
was  added  last  summer  another  kind  of  conveyance,  which 
has  to  a  large  extent  revolutionized  the  street  traffic  of  Cairo. 
Electric  tram  lines,  operated  from  an  over-head  trolley,  in- 
tersect the  principal  thoroughfares  of  the  capital  of  Egypt. 
From  the  building  devoted  to  the  mixed  tribunals  run  the 
trim,  well-kept  electric  cars,  conveying  passengers  to  Ab- 
basiyeh,  the  site  of  the  English  cavalry  barracks  ;  to  Boulak  ; 
to  Masr-el-Atiqua  or  Old  Cairo  ;  to  Bab-el-Luk,  and  to  the 
Citadel  where  the  famous — or  rather  infamous — massacre  of 
the  Mamelukes  took  place.  Their  success  is  partly  evidenced 
by  the  rise  in  the  price  of  the  shares  of  the  Society  Anonyme 
des  Tramways  du  Cairo,  from  the  nominal  value  of  $ioo 
to  $150. 

Curiously  enough,  none  of  the  shares  are  held  by  the 
native  population  of  Egypt,  and  on  the  organization  of  the 
company  some  little  dissatisfaction  was  thereby  caused, 
since  many  of  the  wealthier  Egyptians  desired  to  invest 
capital  in  so  promising  a  local  enterprise.  Nevertheless, 
the  general  jjublic  has  taken  kindly  to  the  new  means  of 
transit,  and   the   cars   are  daily  crowded   with  the   turbaned 


KASER-EL-NIL    BRIDGE. 

Arabs,  and  the  black,  shapeless  bundles  whose  kernal  is  an 
Egyptian  woman.  Of  course,  at  first  a  few  Arabs  were 
killed  by  the  trams,  because  an  Arab  takes  some  time  to 
grasp  the  fact  that  the  ting-ting  of  the  bell  is  an  imperative 
injunction  for  him  to  get  out  of  the  way.  Only  20  have, 
however,  been  killed,  which  is  a  notable  fact  to  the  credit  of 
the  native  motormen.  The  success  of  the  trams  is  further 
attested  by  the  fact  that  last  year  the  number  of  licenses 
applied  for  by  ostahs  or  the  drivers  of  hack  carriages  has 
been  decreased  by  one-third,  and  that  the  donkey  boys  have 
decreased  in  like  proportion — in  some  respects  a  regrctable 
fact.  There  is  a  further  evidence  of  the  popularity  of  the 
electric  trams  in  the  projected  tramway  to  the  Pyramids,  for 
which  a  concession  has  been  granted  by  the  Egyptian  gov- 
ernment to  the  above  named  company. 

The  tramway  will  be  commenced  in  May,  and  it  is  an- 
ticipated that  the  cars  will  be  running  during  the  early  part 
of  the  next  year.  It  will  be  about  seven  miles  long,  and 
will  start  from   the   Kaser-el-Nil  bridge,  whose  poodle-like 
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lions  wear  an  expression  of  idiotic  complacenc)',  and  will  ter- 
minate at  Mena  House,  the  famous  hotel  near  the  Pyramids. 
The  estimated  cost  of  the  undertaking  is  $300,000.  One  of 
the  little  difficulties  in  the  way  of  the  undertaking  is  the  nar- 
rowness of  the  bridge  called  the  English  bridge,  in  contradis- 
tinction to  the  Kaser-el-Nil  bridge,  which  was  built  by  the 
French.  The  company  is  required  to  build  on  the  side  of 
the  existing  bridges  for  the  tram  line  and  to  construct  a 
small  foot-way  on  the  other  side  of  the  bridge  for  foot- 
passengers.  The  undertaking,  however,  presents  no  great 
difficulty,  as  the  arm  of  the  Nile  crossed  by  the  bridge  is  of 


no  great  width.  There  is  a  further  requirement,  this  being 
that  the  trams  shall  not  interfere  with  the  avenue  of  acacia 
trees  which  line  the  road  to  the  Pyramids. 

As  is  the  case  with  the  other  lines  in  Cairo,  the  projected 
line  will  be  operated  on  the  overhead  trolley  system,  and 
the  power  will  be  derived  from  Boulak.  As  the  Kaser-el- 
Nil  bridge,  or  rather  one  portion  of  the  bridge,  is  open  at 
a  stated  time  of  the  day  in  order  to  admit  of  the  passage  of 
the  dahabeyahs,  the  cable  is  carried  under  the  Nile  at  this 
point  and  thence  over  the  bridge.  The  system  is  that  of  the 
so-called  Union  Elektricitaets  Gesellschaft  of  Berhn,  which 
is  the  same  as  that  of  the  General  Electric  Company. 


The  poles  supporting  the  trolley  wire  were  in  the  case  of 
existing  lines  made  in  the  United  States,  but  as  to  the  forth- 
coming line  they  are  at  present  being  made  in  France.  The 
cars  arc  to  be  made  in  Belgium  ;  open  cars  will  be  used  in 
summer  and  closed  cars  in  winter.  Each  car  will  contain 
six  garden  seats,  while  there  will  be  a  compartment  set  apart 
for  the  harem.  The  wheels  are  to  be  made,  as  for  the  other 
cars  of  the  company,  by  Miller  &  Co.  of  Edinburgh.  The 
service  will  be  an  hourly  one,  and  there  is  no  doubt  what- 
ever that  from  a  financial  point  of  view  the  success  of  the 
scheme  is  assured.  All  the  material  for  the  line  is  already 
in  Cairo,  and  the  work  is  not  likely  to  be  stopped  by  any 
hitch.  There  is  to  be  in  the  first  instance  a  single  line,  which 
will  no  doubt  accommodate  the  traffic,  at  all  events  for  some 
time.  There  will,  however,  be  no  difficulty  in  constructing 
a  double  line  if  needfid  in  a  very  short  time. 

Of  course,  from  an  engineering  point  of  view,  there  is  no 
special  interest  in  the  line  to  the  Pyramids.  The  road  is 
perfectly  flat  and  there  are  no  difficulties  to  be  overcome 
which  cannot  be  readily  surmounted.  On  the  other  hand, 
from  a  picturesque  point  of  view,  the  road  along  which  the 
trams  will  pass  is  eminently  interesting.  The  contrast  be- 
tween the  avenue  of  trees,  with  its  passing  throng  of 
quaintly  attired,  bronzed  Arabs  in  bright  blue  robes,  or  in 
yellow,  purple  or  striped  garments,  and  the  arid  desolation 
of  the  desert  glaringly  yellow  in  its  sterility,  is  great  indeed. 
But  this  is  not  the  attraction  of  the  traveler.  Attention  is 
always  fixed  on  the  huge  masses  of  stone  which  loom  up  in 
the  distance,  seeming  to  be  very  near,  but  which  are  ap- 
parently no  nearer  after  three  miles  of  the  road  have  been 
traversed  than  at  the  outset. 

It  is,  artistically  speaking,  a  huge  mistake  to  destroy  the 
old  world  aspect  and  the  orientalism  of  the  road  to  the 
Pyramids  by  anything  so  shockingly  modern  as  the  electric 
tram,  which  must  inevitably  jar  the  aesthetic  sensibilities  of 
the  cultured  traveler. 

Still  the  tram  will  be  by  no  means  a  bad  thing  from  a 
practical  point  of  view,  and  as  usual  in  this  prosaic  age 
aestheticism  must  give  way  to  utility. 


TROLLEY  WIRES  AND  POLES  IN  ST. 
LOUIS. 


The  annual  report  of  A.  J.  O'Reilly,  supervisor  of  the 
city  lighting  department,  of  St.  Louis,  for  the  fiscal  year 
ending  April  13,  1896,  shows: 

The  miles  of  streets  on  which  electric  cars  are  operated 
are  187,  on  which  are  laid  332  miles  of  track.  The  miles  of 
trolley  wires  are  344,  and  the  number  of  poles  in  public 
streets,  used  for  railway  work  is  13,630;  poles  in  parks  123. 
Only  three  cases  of  electrolysis  were  reported  during  the 
year  and  these  were  quite  insignificant.  Electric  light  wires 
caused  the  death  of  four  persons  and  three  horses ;  five 
cases  of  fire  were  reported  from  electric  wires  ;  and  three 
persons  were  killed  from  gas  explosions,  while  two  more 
were  asphyxiated. 

There  were  267  reports  of  electric  light  wires  "down" 
and  100  reports  of  span,  trolley  and  guard  wires  repaired. 


PALM    GROVE   AT   GIZEH. 


New  York's  rapid  transit  act  has  been  declared  constitu- 
tional by  the  Court  of  Appeals,  in  the  suit  brought  by  the 
Sun  newspaper  to  enjoin  the  city  officials  from  paying  out 
funds  for  the  enterprise. 
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REPAINTING  OLD  CARS. 


nv   CHARLES   KOONS. 


The  subject  of  repainting  old  cars  is  quite  a  broad  one, 
and  the  S3stems  in  vogue  are  still  broader,  and  often  varied 
in  \va)'S  and  methods.  Every  painter  likes  to  he  original  and 
sajs  his  way  is  the  best,  and  even  after  he  does  settle  down 
upon  a  regular  system  he  is  never  satisfied,  but  keeps  contin- 
ually changing,  from  the  fact  that  here  and  there  some  one 
will  be  found  who  has  improved  this  and  that  way  of  doing 
things.  It  is  a  progressive  trade  in  any  way  one  wishes  to 
look  at  it.  New  colors  demand  certain  treatment  to  make 
them  show  up  and  wear  ;  varnishes,  shellacs,  fillers  and  stains 
need  constant  attention  and  study  also. 

The  numerous  new  substitutes  for  this  paint  and  that  paint 
that  are  constantly  being  brought  forward  have  to  be  tested 
by  the  practical  painter  before  he  feels  justified  in  using 
them.  It  is  not  the  wise  painter  that  takes  anyone's  word 
for  anything  in  the  painting  business.  If  he  did  there  would 
be  chaos  in  his  work,  and  there  would  be  nothing  but  trouble 
from  start  to  finish  in  all  that  he  did.  He  must  know  his 
oils,  japans  and  varnishes  thoroughly,  their  working  quali- 
ties and  their  natures,  and  be  well  posted  on  the  strength 
and  drying  of  his  j>aint  mixtures. 

The  labeled  three  and  four  day  paint  coat  and  varnish  is 
out  of  the  race  just  now  and  has  to  be  used  in  the  one  and 
two  day  limit,  and  sometimes  sooner.     It  takes  some  thought. 

The  modes  of  a  few  years  back  will  not  answer  for  the 
rush  of  the  present ;  instead  of  two  weeks,  now  it  is  days, 
and  then  one  cannot  do  the  work  soon  enough  for  some 
people. 

The  question  of  service  is  not  considered  so  much  now  as 
formerly,  but  how  soon  can  it  be  put  through,  the  quicker 
the  better  for  some  of  the  hustlers  of  street  railwavs.  With 
many  of  them  the  least  attention  is  paid  to  this  part  of  the 
work,  hence  the  rush  and  hurry  that  is  continually  being 
urged  with  the  painting,  which  ought  to  have  plenty  of  time. 
It  has  been  too  often  the  case  that  street  railway  managers 
look  upon  the  repainting  of  street  cars  as  needed  only  when 
other  work  is  necessary,  and  not  before,  and  then  only  a 
short  time  is  given  the  painter  to  jump  at  his  work  and  throw 
it  on  almost  any  way  ;  if  he  don't  get  sufficient  paint  on  to  do 
the  work  right  it  has  to  go  anyway,  and  he  has  to  do  the 
best  he  can. 

This  makes  it  very  bad  and  disagreeable  for  the  painter,  as 
he  wants  to  do  good  work  always,  but  is  often  hindered  by 
this  kind  of  treatment.  It  also  keeps  him  from  using  the 
proper  material,  and  as  a  result  he  cannot  do  the  work  satis- 
factorily to  himself  or  to  his  employer.  The  work,  as  a  rule, 
in  such  cases  is  run  out,  looking  bad  and  only  half  finished, 
and,  of  course,  will  not  give  the  service  that  it  should,  or 
would  give  if  better  done. 

There  is  no  other  department  that  is  so  hurried  in  its  work 
and  handicapped  by  the  want  of  proper  time.  The  black- 
smith may  take  all  the  time  he  cares  to,  the  woodworker  is 
never  through  with  a  job  until  he  has  patched  up  every  hole 
in  the  car,  and  even  the  electrician  goes  about  his  work  as  if 
he  had  all  summer  to  do  it  in,  but  lo  the  poor  painter  has  to 
hedge  in  on  somebody's  time  in  order  to  get  half  a  show. 
And  he  is  asked  before  he  has  hardly  commenced,  when  he 
I        will  finish  the  job.      Hut  there  are  some  managers  that  have 


due  respect  for  well  painted  and  fresli  looking  cars,  and  have 
arranged  tilings  accordingly,  and  more,  they  give  the  master 
painter  all  the  freedom  he  requires  in  repainting;  and  as  the 
rolling  stock  never  receives  too  much  paint  it  is  the  proper 
thing  to  do. 

If  all  of  the  car  painters  could  use  their  own  judgment  in 
the  matter  there  would  not  be  so  many  dilapidated  cars  on 
our  public  streets,  and  instead  of  the  heavy  expense  per  car, 
for  painting  every  two  or  three  years,  caused  by  the  paint  and 
varnish  being  allowed  to  perish  entirely  before  giving  atten- 
tion, there  would  be  a  thorough  going  over  every  year,  with 
a  touch  of  color  here  and  there,  and  a  re-varnishing  of  the 
car  throughout,  in  this  way  there  would  be  no  need  of  re- 
painting a  properly  painted  car  except  every  three  or  four 
years.  A  re-touch  and  varnish  every  year  saves  the  ex- 
pense of  repainting  every  two  years.  A  car  that  is  painted 
properly  will  do,  if  re-touched  and  varnished  once  every 
twelve  months  for  at  least  three  years,  and  with  some  colors 
longer.  There  is  economy  in  this  kind  of  management  be- 
cause it  saves  painting  one  time  in  three. 

Cars  that  run  two  years  without  either  painting  or  var- 
nishing become  so  cracked  up  that  the  only  thing  that  can  be 
done  with  them  is  to  burn  off  the  paint  and  re-paint  them 
from  the  bottom  up.  Whereas,  if  the  car  were  re-touched 
and  varnished  every  year  the  paint  would  be  preserved  and 
kept  intact  for  at  least  three  or  four  years,  and  then  repaint- 
ing would  not  require  nearly  as  much  work  as  to  burn  off 
the  paint  clear  down  to  the  wood. 

The  varnish  preserves  the  paint  and  the  paint  protects  and 
keeps  the  wood  and  iron  from  decay  ;  now  if  there  is  no  re- 
newing of  the  varnish  every  year  the  paint  is  exposed  and 
it  must  give  way,  and  then  there  is  nothing  left  to  keep  the 
car  from  rotting.  The  life  of  the  very  best  varnish  made  is 
not  over  one  year,  and  if  not  refreshed  in  that  time  it  is 
bound  to  crack.  When  varnish  once  cracks  it  opens  up  and 
allows  the  elements  to  go  still  farther,  and  it  is  only  a  ques- 
tion of  a  short  time  when  the  paint  will  also  begin  to  crack, 
and  then  it  is  a  quick  process  of  destruction  for  everything, 
varnish,  paint  and  the  outside  wood  and  iron  exposed. 

There  is  another  feature  about  re-touching  and  varnishing 
a  car  every  year.  It  gives  a  chance  to  remedy  other  defects, 
for  instance  one  of  the  worst  things  to  start  decay  in  a  street 
car  is  the  opening  of  the  joints  at  the  corners,  and  the  loosen- 
ing of  screws  and  nails  in  every  part.  This  necessarily  lets 
in  the  rain  and  dampness,  and  as  a  consequence  decay 
soon  starts  in  these  places.  When  this  destroyer  once  has  a 
foot  hold  there  is  nothing  to  prevent  it  eating  its  way  into 
more  vital  parts,  thus  causing  the  car  to  become  weakened 
just  through  a  little  matter  of  neglect. 

About  once  a  year  these  things  need  attention,  when  the 
car  is  brought  in  to  re-touch  and  varnish  the  car  builder 
needs  to  look  over  the  car  and  carefully  examine  every  joint 
and  tighten  every  loose  screw  or,  which  is  better,  replace 
every  loose  one  with  a  larger  size.  The  painter  in  his  re- 
touching always  touches  and  thoroughly  goes  over  these 
parts,  puttying  aiul  filling  up  and  painting  them  well  and  then 
when  the  coat  of  new  varnish  is  put  on  over  this  it  is  ready 
for  another  year's  run.  It  is  the  old  story  that  a  stitch  in 
time  saves  nine,  which  will  be  thoroughly  proved  to  any 
manager  if  he  will  give  the  method  a  trial. 

This,  however,  is  only  a  prelude  to  my  subject,  but  is  a 
necessary  preparation  for  the  hints  and  pointers  that  may 
follow.  Ill  repainting  a  car  the  first  thing  necessary  for  a 
painter  is  to  find  out  liow   bailly   the  old   varnisli  surface  has 
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cracked.  If  it  has  not  gone  too  lon<i  and  the  under  paint 
coating  is  not  affected,  it  is  not  necessarj'  to  burn  it  off,  but 
only  to  wash  it  down  clean  with  water  then  take  the  finish- 
ing coat  of  varnish  off  with  ammonia,  using  it  just  strong 
enough  to  soften  the  outside  coat,  and  no  more,  as  the  under 
coat  or  rubbing  varnish  that  is  used  in  colors  must  not  be 
softened  unless  the  cracks  run  clear  through  all  of  the  var- 
nish, which  is  unusual  unless  it  is  caused  by  improper  paint- 
ing or  bad  material.  If  the  cracks  are  deeper  than  the  var- 
nish and  color,  the  surface  must  be  rubbed  down  with  block 
pumice  stone  ;  after  all  the  varnish  is  taken  off  with  ammonia, 
if  the  cracks  are  still  deeper  and  run  down  clear  through  the 
under  coatings  to  the  priming  then  there  is  only  one  thing  to 
do,  that  is  to  burn  the  old  paint  off.  After  which  sand  and 
clean  down  smooth,  and  free  the  surface  from  any  of  the  old 
paint ;  unless  this  is  done  the  repainting  will  crack  again 
wherever  there  is  any  of  the  old  paint  left  on.  This  is 
lifeless  stuff  after  it  has  gone  this  far,  and  the  only  thing  to 
be  done  is  to  get  rid  of  it  at  any  cost.  It  is  often  the  case 
that  old  cracks  have  not  gone  any  deeper  than  the  color  coat, 
and  if  this  is  the  case  a  careful  rubbing  with  block  pumice 
stone  will  be  sufficient  to  bring  out  the  cracks  and  level  it 
down  to  start  again  with  a  coat  of  lead,  or  a  guide  coat  as 
we  call  it.  It  is  nothing  more  than  lead  colored  up  some- 
thing near  the  color  to  be  used. 

After  this  coat  of  lead  is  thoroughly  dry  the  surface  is 
ready  for  the  putty  and  plaster  of  which  there  will  be  quite 
a  lot,  for  the  reason  that  all  the  former  holes,  low  places  and 
cracks,  through  the  use  of  ammonia,  have  been  softened  and 
brought  down  below  the  regular  surface,  and  these  must  be 
all  gone  over  again  and  tilled  up  level.  After  the  putty  be- 
comes dry  the  whole  car  is  ready  for  a  thoroughly  close 
sanding  with  No.  i  sand  paper.  When  this  is  done  properly 
the  car  is  ready  for  the  color  coats.  Another  system  which 
is  a  very  good  one,  is  to  give  on  top  of  the  putty  a  coat  of 
rough  stuff,  and  rub  down  with  block  pumice  stone  to  a  level 
surface.  One  is  about  as  cheap  as  the  other  although  the 
former  is  the  quicker,  saving  one  day's  time.  In  the  matter 
of  the  painter's  health  the  latter  system  is  preferred  on  ac- 
count of  doing  away  with  the  dust  arising  from  sand  paper- 
ing the  lead  and  putty,  which  is  very  injurious. 

Another  very  good  way  of  removing  old  paint  is  to  use  an 
eradicator,  of  which  there  are  quite  a  number  on  the  market. 
Great  care  should  be  taken  in  using  these  strong  preparations  ; 
they  should  be  used  by  experts  who  know  all  about  working 
them,  as  the  tendency  is  to  leave  them  on  too  long  in  certain 
parts  and  then  there  is  trouble,  as  they  are  made  up  with 
solutions  of  lye,  strong  soda  and  most  anything  in  that  line 
that  will  destroy  the  paint. 

When  some  parts  of  the  old  paint  stick  a  little  closer  than 
the  rest,  and  will  not  come  off  by  using  the  eradicator,  a  putty 
knife  or  coarse  sand  paper  should  be  brought  into  use  as  a 
continual  coating  of  the  eradicator  over  the  same  spot,  has  a 
tendency  to  calcine  the  wood,  as  it  were,  and  make  the  sur- 
face so  that  nothing  will  stick  to  it ;  this  is  one  result  of  its 
use  and  it  should  be  handled  with  the  greatest  of  care  to  save 
trouble  and  the  usual  paint  and  varnish  deviltries. 

The  matter  of  using  color  is  brought  down  to  the  painters 
judgment ;  he  has  had  experience  in  the  use  of  everyone's 
brand  of  this  and  that  color,  and  through  that  knowledge  he 
surely  knows  which  is  best  adapted  for  his  use. 

There  is  quite  a  difference  in  the  various  japan  colors  that 
are  on  the  market ;  no  two  can  be  alike  unless  they  are 
ground  in  the  same  japan,  and  then  the  chances  are  that  one 


will  be  a  little  different  from  the  otherin  fineness,  and  it  often 
happens  that  the  shade  from  the  same  pigment  is  different 
through  the  grinding. 

Some  colors  should  not  be  ground  in  japan,  as  that  medium 
has  a  tendency  to  darken  the  tint  and  cause  it  to  turn  and 
fade  quicker  than  it  would  if  ground  in  varnish.  In  dark 
colors  it  doesn't  matter,  but  in  light  delicate  tints  the  lighter 
the  medium  in  color,  the  cleaner  and  brighter  will  the  color 
be  when  finished.  The  style  in  color  for  painting  the  mod- 
ern street  car  runs  in  sectional  tastes,  as  every  city  has  a 
peculiar  fad  of  its  own  for  street  car  painting,  in  some  dark 
reds  seem  to  be  the  only  colors  used,  while  other  cities  go  to 
the  other  extreme  and  use  the  light  yellows  and  whites.  In 
others  the  tendency  is  to  follow  the  steam  car  style  and  paint 
all  over  one  color,  this  makes  a  very  heavy  looking  street 
car,  especially  when  the  color  is  dark,  although  a  more  eco- 
nomical style  could  not  be  devised. 

The  usual  custom  is  to  paint  the  main  panels  and  letter 
board  with  the  top  ends  and  dashboard  the  main  color  of  the 
car,  and  then  the  window  framing  and  the  concaves  a  lighter 
shade,  this  adds  a  little  more  life  and  variety  to  the  car,  as 
well  as  making  it  appear  lighter  than  it  would  if  painted  one 
color  all  over. 

There  is  quite  a  difference  in  the  degree  and  quality  of 
the  colors  that  may  be  used  in  either  the  dark  or  light 
color,  and  it  is  poor  economy  to  use  cheap  colors.  The 
cheap  dark  colors  having  a  tendency  to  turn  and  spot  while 
the  lighter  shades  either  turn  dark  or  dim  away  to  no  color. 
Another  point  against  using  cheap  material  in  the  way  of 
colors  is  that  they  will  not  allow  re-touching  and  varnishing 
every  year,  but  if  the  car  is  to  be  made  to  look  anything  like 
a  fresh  painted  car  the  cheap  colored  paint  will  have  to  be 
cut  down  and  re-coated,  while  the  substantial  color  will  stand 
re-touching  and  varnishing  two  or  three  times  before  it 
needs  repainting.  This  is  a  saving  of  one  in  three  in  the 
matter  of  labor  and  material,  and  in  the  continued  expense  of 
keeping  the  cars  looking  fresh  and  clean. 

In  re-touching  good  color  the  tendency  is  not  so  much  for 
constant  changing.  When  the  color  has  taken  on  its  old 
look  it  generally  stays  at  one  point,  if  it  is  protected,  and  can 
be  easily  matched  anytime  afterward.  This  is  not  the  case 
with  the  cheap  colors,  as  they  are  the  ones  that  are  so  easily 
affected  by  the  elements,  which  cause  them  to  turn  and  fade, 
sunlight  being  their  worst  enemy. 

This  can  be  easily  proved  by  coating  panels  two  or  three 
clays  apart  and  exposing  each  coat  to  the  sun  ;  each  day  will 
show  a  different  cast  of  color  with  the  cheap  colors  but  with 
good  reliable  material  the  changes  are  not  perceptable  but 
come  after  long  wear  and  exposure  if  at  all. 

In  another  issue  we  shall  take  up  the  permanency  of 
colors  used  for  street  car  work. 


FIRE  DEPARTMENT  HAS  RIGHT   OF  WAY. 

It  has  been  decided  in  the  case  before  Justice  Dickey  of 
the  Supreme  Court  of  New  York  that  fire  engines  have  the 
right  of  way  over  trolley  cars  as  well  as  other  conveyances. 

The  suit  was  brought  by  a  firemen  against  the  Atlantic 
Avenue  Railroad  Company  of  Brookl)'n,  on  account  of 
injuries  sustained  from  a  collision  between  a  trolley  car  and 
a  fire  engine.  It  was  previously  decided  that  a  trolley  repair 
wagon  has  no  right  of  way,  the  only  vehicles  with  such  a 
privilege  being  an  ambulance  and  the  fire  department 
engines  and  wagons. 
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This  departmentis  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


Two  stiulonts  of  the  senior  class  of  the  Case  School  of 
Applied  Science,  Cleveland,  are  now  conducting  experi- 
ments inuler  the  direction  of  Professor  Benjamin  on  the 
bursting  of  small  fly-wheels.  The  wheels  are  driven  by  a 
steam  turbine,  the  speed  being  determined  by  oljserving  the 
tone.  The  first  wheel  tested  was  151.^  in.  in  diameter,  and 
burst  at  a  speed  of  6,250  r.  p.  ni.  A  timber  bomb-proof 
surrounding  the  wheel  was  ileniolislied. 


The  reason  why  the  best  is  the  cheapest  in  cylinder  oils, 
as  in  other  things,  is  well  brought  out  by  Albert  A.  Cary  in 
the  Engineering  Magazine.  When  oil  is  fed  into  the  steam 
much  of  it  enters  the  cylinder  mechanically  suspended  in  the 
steam  in  the  form  of  minute  globules,  and  the  remainder  as 
vapor.  As  of  course  only  the  unvaporized  oil  is  available 
for  lubrication,  the  greater  the  portion  vaporized  the  greater 
the  quantity  that  must  be  fed  to  the  cylinder  to  secure  the 
necessarv  lubrication.  The  cheaper  grades  of  cylinder  oils 
are  generally  composed  of  a  mixture  of  mineral  oil  (which 
has  not  been  sufficiently  deprived  of  its  most  volatile  con- 
stituents) with  some  animal  or  vegetalile  oil,  added  to  in- 
crease the  viscosity.  These  last  named  oils  vaporise  at  com- 
paratively low  temperatures,  and  arc  not  therefore  fitted  for 
use  in  cylinders  with  high  pressure  steam. 


Test  of  a  300-H.   P.   Steam  Turbine. 


The  illustration,  for  which  we  are  indebted  to  the  Scien- 
tific American,  shows  a  300-h.  p.  De  Laval  steam  turbine, 
now  in  successful  operation  in  the  1 2th  street  station  of  the 
Edison  Electric  Illuminating  Company,  New  York  City. 

In  this  type  of  motor  steam  is  conducted  from  the  initial 
pressure  through  nozzles  to  a  lower  final  pressure  with  con- 
se<iuent  increase  in  volume  and  velocity ;  the  nozzles  are 
made  divergent  at  the  ends  so  that  considering  the  increas- 
ing velocity  of  the  steam,  the  cross  section  of  the  tube  is 
such  as  to  just  provide  for  the  increasing  volume.  The  tur- 
bine shown  has  eight  such  nozzles ;  when  it  is  desired  to 
reduce  the  power  developed  some  of  them  may  lie  closed. 
The  wheel  case  is  near  the  left  end  looking  at  the  picture, 
with  the  stems  of  the  valves  controlling  the  nozzle  openings 
projecting  from  it. 

The  turbine  wheel  is  29.5  in.  in  diameter,  and  runs  at 
9,000  r.  p.  m.,  the  speed  of  the  buckets  being  1,160  ft.  per 
second.  The  blades  are  ranged  around  the  periphery  and 
are  milled  out  of  the  solid  steel  spokes  of  which  the  wheel 
is  V)uilt  up.  The  blades  forming  the  liuckcts  arc  curved  in 
cross  section  an<l  made  very  thin  at  the  edges;  a  steel  band 
surrounds  the  periphery  and  ))revents  the  steam  jet  from 
escaping  over  the  front  edge  of  the  buckets.  At  the  left  of 
the  wheel  case  is  the  exhaust  chamber  which  is  connecte<l  to 
a  surface  condenser ;  at    the   right   is    the   gearing  box.      In 


the  gearing  l>ox  are  a  pinion  and  two  gears  of  such  propor- 
tion as  to  reduce  the  speed  from  9,000  to  750  r.  p.  m.  The 
shafts  of  the  two  gears  extend  through  the  box  and  operate 
two  100-k.  w.  Desrozier  dynamos  working  on  the  three 
wire  system.  The  teeth  on  the  pinion  and  gears  are  double 
helicoidal,  inclined  both  ways  from  the  center  at  an  angle  of 
45°  so  that  there  is  no  end  thrust  on  the  shaft. 

As  in  all  De  Laval  turbines  the  shaft  of  the  turbine  wheel 
is  sufficiently  flexible  to  bend  and  permit  the  wheel  to 
revolve  about  its  center  of  gravity.  A  centrifugal  governor 
driven  from  one  of  the  dynamo  gear  shafts  regulates  the 
speed  by  varying  the  supply  of  steam  admitted  to  the  steam 
chest,  through  a  balanced  valve  in  the  top. 

The  following  are  the  published  results  of  the  tests  for 
which  we  are  indebted  to  J.  W.  Lieb,  Jr.,  general  manager  of 
the  Edison  Electric   Illuminating  Company.     The  results  of 
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four  tests  of  one  hour  each  are  tabulated  below  ;  in  these  the 
steam  entered  the  turbine  chamber  at  a  pressure  of  about 
1 47  lbs.  : 


Average  load. 

Average  watts. 

Her  cent 
of  full 
load. 

VaciHim 
Ins. 

Steam 

-1- 
Amp. 

Amp. 

-t- 

- 

pere.h.p. 

PLT  jiour. 

I.bs. 

2 

4 
6 

7 

'5378 
433-60 
700.85 
771-94 

147-15 
455-80 
718.65 
787-33 

18.707 
54-156 
87.746 
97.418 

18.283 
57-886 
91.268 
100.856 

18.50 
56.02 
89.51 
99.14 

27.00 
26.43 
26.07 
25.79 

27.35 
20.22 
'9-75 
19.95 

A  six-hour  test  made  with  a  steam  pressure  of  155  lbs. 
gave  results  as  follows  :  Dynamo  output  i  27.25  volts  and 
692.4-)  amperes  and  128.26  volts  and  709.18  amperes.  Total 
water  from  air  pump,  27,763  lbs.  Average  water  per  elec- 
trical horse-powcr-hour,  19.275  lbs.  Average  water  per 
brake  horse-power-hour  (allowing  an  efficiency  of  .90  for 
the  dynamos),  17.348  lbs. 


;?-."i 
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Tests  on  the  Parsons  com  pound  turbine,  recently  made  at 
Newcastle,  England,  are  said  to  have  shown  water  con- 
sumptions of  17.28,  20.00  and  22.01  lbs.  per  electrical  horse- 
power-hour, the  steam  pressure  being  70  lbs.  and  the  speed 
9,400  r.  p.  m. 

If  these  very  surprising  figures  on  water  consumption, 
(equal  to  or  better  than  the  compound  engine)  can  be  dup- 
licated elsewhere,  the  steam  engine  has  found  a  rival  indeed. 
Such  a  low  economy  as  this  was  scarcely  to  be  expected,  as 
the  experiments  on  a  lo-h.  p.  De  Laval  turbine  at  Purdue 
University,  the  results  of  w-hich  were  published  some  time 
since  by  Professor  Goss,  showed  a  water  rate  of  46.6  lbs. 
per  brake  h.  p.  per  hour  when  the  turbine  was  develop- 
ing 10.3  h.  p.,  the  initial  steam  pressure  being  126.3  lbs.  per 
sq. in. 

*   o.   * 
# 

The  Wellington  Series  Engine. 


On  April  8  the  Engineering  News  published  a  descrip- 
tion of  the  Wellington  series  engine,  involving  an  "  abso- 
lutely new  process  in  thermodynamics,"  and  believed  to  be 
"  entitled  to  rank  among  the  greatest  of  original  creations 
in  the  field  of  the  transformation  of  heat  into  mechanical 
energy." 

The  diagram.  Fig.  i,  illustrating  the  arrangement  is  re- 
produced from  the  Engineering  News,  after  adding  the  tem- 
peratures of  the  several  boilers  and  condensers.  The  series 
engine  as  indicated,  consists  of  five  engines,  each  having  its 
separate  tubular  boiler  and  surface  condenser.  At  one  end 
of  the  series  is  a  "heater,"  and  at  the  other  a  "cooler."  A 
"circulating  fluid"  is  caused  to  flow  from  the  heater  through 
the  boilers  of  the  several  engines,  through  the  cooler,  and 
back  to  the  heater  through  the  several  condensers,  by  a  suit- 
able pump  not  shown  in  the  diagram.  The  "circulating 
fluid  "  imparts  heat  to  the  "  boilers"  and  abstracts  it  from  the 
condensers.  Each  of  the  five  engines  draws  steam  from  its 
own  boiler  and  exhausts  into  its  own  condenser. 

In  the  original  description  it  was  assumed  that  the  circu- 
lating fluid  leaves  each  boiler  with  its  temperature  reduced 
56°F.  below  its  temperature  when  entering;  that  the  engines 


FIGURE    I. 

all  use  steam  for  the  working  fluid  ;  and  that  in  passing 
through  each  condenser  the  temperature  of  the  circulating 
fluid  is  raised  47.6°  F.  It  was  further  supposed  that  the 
steam  pressure  in  each  boiler  is  that  due  a  temperature  10° 
less  than  that  of  the  circulating  fluid  at  its  exit  from  that 
boiler,  and  that  the  same  difference  exists  in  each  condenser 
between  the  temperature  of  its  contents  and  the  temperature 
of  the  circulating  fluid  leaving  it.  It  was  assumed,  however, 
that  the  temperature  of  the  contents  of  the  condenser  was 
10°  less  than  that  of  the  circulating  fluid  instead  of  10° 
greater,  but  this  was  probably  only  a  blunder  of  the  editor, 
since  not  even  a  Wellington  condenser  can  be  expected  to 
transmit  heat  from  a  lower  to  a  higher  temperature. 


In  the  discussion  which  follows  we  propose  to  show,  that 
waiving  all  questions  as  to  the  series  engine  being  a 
mechanical  monstrosity,  that  practically  the  use  of  a  circu- 
lating fluid  is  absurd,  that  the  same  heat  applied  to  a  single 
multi-cylinder  engine  will  give  50  per  cent  more  work,  and 
that  it  is  cheaper  to  throw  away  the  heat  abstracted  from 
the  exhaust  steam  by  the  condenser  than  to  save  it  by  the 
means  adopted  in  the  series  engine. 

The  thermodynamic  efficiency  of  the  Wellington  series 
engine  depends  solely  upon  the  temperature  at  which  the 
circulating  fluid  leaves  the  "heater,"  and  upon  that  at  which 
it  enters  the  cooler.  Leaving  the  heater  at  500°  and  enter- 
ing the  cooler  at  220°  the  series  engine  shown  in  Fig.  i  has 
the  thermodynamic  efficiency,  (500 — 22o)-h(50o-f  461.2)  = 
.2913. 

But  this  efficiency  can  only  be  realized  on  the  assumption 
that  there  are  an  infinite  number  of  engines  in  the  series,  and 
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that  each  works  in  a  Carnot  cycle,  receiving  heat  from  the 
circulating  fluid  as  it  passes  along  one  side  and  restoring  a 
portion  of  the  heat  as  it  returns  on  the  other.  Fig.  2  will 
serve  to  indicate  a  perfect  series  engine. 

Since  there  are  an  infinite  number  of  engines  the  heat  that 
each  receives  from  the  circulating  fluid  will  lower  the  tem- 
perature of  the  latter  by  an  infinitesimal  amount,  so  that 
each  of  the  small  engines  will  receives  all  its  heat  at  the 
maximum  temperature  and  reject  it  at  the  minimum.  The 
efficiency  of  each  small  engine  is  the  same  and  equals  (220 — 
5o)-h(22o  +  46i.2)  ;  but  as  all  the  heat  not  appearing  as 
work  is  returned  to  the  circulating  fluid  by  the  small  engines 
their  range  of  working  is  unimportant. 

All  the  heat  given  to  the  small  engines  by  the  circulating 
fluid  is  transformed  into  work  or  is  returned  to  it,  so  that  the 
efficiency  of  the  latter  is  the  ratio  of  what  it  gives  the  small 
engines  to  what  it  might  give,  i.  e.,  (500 — 2 20 )-h(  500  4- 46 1.2) 
=:.29I3,  as  before  stated. 

A  single  engine  working  in  a  Carnot  cycle  would  give  the 
same  result. 

The  temperature  at  which  the  heat  is  rejected  is  limited  to 
32°  when  water  is  the  working  fluid  ;  but  it  may  be  assumed 
that  50°  is  as  low  as  the  temperature  of  the  working  fluid 
may  be  reduced. 

Since  it  is  impossible  to  have  an  infinite  numberof  engines 
in  the  series  let  us  reduce  the  number  to  say  five,  and  let  those 
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five  each  work  in  a  Carnot  cycle.  Also  let  the  specific  heat 
of  the  circulating  fluid  be  unity.  Fig.  3  will  represent  such 
an  engine. 

Each  small  engine  will  receive  heat  at  say  the  temperature 
of  the  circulating  fluid  as  it  leaves  the  boiler  of  that  engine. 
Let  the  efliciency  of  each  engine  be  .iS.  Then  the  lower 
limit  for  the  engine  E  is  .82x(2  2o'  +461.2°)  =558.6"  or  97.4° 
F.  The  engine  E  rejects  .82.\(276 — 22o)=45.9  thermal  units. 
Hence  the  temperature  of  the  circulating  fluid  must  be  97  4° 
— 45.9°^5i.5°  when  it  leaves  the  cooler,  in  order  not  to  be- 
come hotter  than  97.4°  when  leaving  condenser  E,  and  thus 
reduce  the  working  range  and  the  efficiency.  The  tempera- 
ture when  entering  the  heater  will  be  51.5° -f  .S2x(5oo''-22o°) 
=281.1'. 

The  heat  transformed  into  work  by  the  five  engines  is 
28ox.i8=50.4  thermal  units,  but  50.4-^(500 — 281. i  )=. 2302, 
while  the  thermodynamic  efficiency  is  .2913.  The  differ- 
ence is  the  loss  due  to  the  necessity  of  cooling  the 
circulating  fluid  below  the  temperature  of  the  condenser 
E,  that  is,  with  an  infinite  series  the  temperature  at 
which  the  circulating  fluid  returned  to  the  heater  would 
be  45-9°  higher.  The  full  line  in  Fig.  3  shows  the 
actual  temperature  of  the  circulating  fluid  and  the  dotted 
line  the  higher  temperature  that  we  would  get  in  the 
infinite    series    engine. 

Thus  it  is  apparent  that  if  we  have  a  series  engine  com- 
posed of  five  perfect  engines  working  in  Carnot  cycles  be- 
tween the  temperatures  500°  and  220°  we  shall  get  but  |^^  as 
much  work  from  it  as  from  a  non-series  engine  working  in  a 
Carnot  cycle. 

Fig.  4  shows  what  will  happen  if  we  continue  to  reduce 
the  number  of  cylinders  in  series.  For  two  in  series  with 
the  heater  heating  the  circulating  fluid  to  500°,  and  the  cooler 
cooling  it  to  80°  there  would  be  absolutely  no  heat  trans- 
formed into  work. 

Now,  in  order  to  compare  the  performance  of  the 
"series"  and  the  "non-series"  engines:  Let  each  engine 
receive  dry  and  saturated  steam  at  the  higher  temperature 
indicated ;  let  the  steam  be  expanded  adiabatically  in  a 
non-conducting  cylinder  until  the  condenser  temperature 
is  reached  and  then  exhausted  into  the  latter ;  no  clearance, 
compression,  cylinder  condensation  or  radiation  losses  are, 
for  the  present,  considered.  The  circulating  fluid  is  a 
matter  of  indifference  but  let  it  be  water.  In  the  descrip- 
tion it  was  stated  that  it  might  be  a  gas ;  but  we  submit 
that  the  efficiency  of  the  Wellington  boiler  is  then  no 
greater  than  that  of  any  other  boiler  of  the  of  the  same 
material  and  dimensions.  Let  there  be  no  gap  between 
the  boiler  and  engine  nor  between  the  engine  and  con- 
denser temperatures.  In  other  words,  we  substitute 
engines  working  steam  in  non-conducting  cylinders  for 
the  Carnot  cycle  engines  of  Fig.  3.  Fig.  i  shows  the 
temperature  limits  of   this  engine. 

Under  the  foregoing  conditions  each  engine  will  receive 
heat  equal  to  that  given  out  by  the  circulating  fluid  in  failing 
56°  in  temperature,  which  will  l)e  slightly  different  for  the 
different  engines,  because  of  the  varying  specific  heat  of  the 
"circulating  fluid,"  water. 

Peabody's  and  Thurston's  steam  tables  were  used  and 
the  results,  considering  one  pound  of  the  "circulating  fluid" 
for  the  five  engines,  and  for  a  non-series  engines  N 
working  between  the  temperatures  500°  and  200°  are 
given   below  : 


Heat  to  each 

Transformed 

Range  of 

Efficiency 

Engine. 

B??."u. 

into  work. 

temperature 

Ratio  of 

of  steam. 

B.  T.  U. 

Degrees. 

expansion. 

Per  cent. 

A 

59-3 

9-37 

156 

57 

.1580 

B 

58.4 

9.56 

■49-5 

6.8 

•1637 

C 

57.8 

9.67 

142 

8.5 

•'673 

D 

57-3 

977 

1337 

II. I 

.1706 

E 

56.4 

9-79 

125 

15.2 

■1736 

Total 

220.7 

48.16 

.2182 

N 

220.7 

56.70 

280 

26.4 

.2569 

The  total  heat  for  the  series  engine  is  not  the  total  of  the 
heat  supplied  to  the  several  engines  by  the  circulating  fluid 
but  the  heat  supplied  to  one  pound  of  the  latter  by  the  heater, 
and  is,  of  course,  the  same  for  the  series  and  the  non-series 
engines. 

Other  calculations  show  that  if  a  drop  of  10"  be  allowed 
between  each  boiler  and  engine  and  between  each  engine  and 
condenser,  other  assumptions  remaining  unchanged,  the 
work  from  220.7  ^'  T.  U.  given  to  the  circulating  fluid  will 
be  43.01  instead  of  48.16  B.  T.  U. 

Now  we  observe  that  the  engine  N  has  a  temperature 
range  of  280°  and  26.4  expansions,  so  that  it  might  be  a  com- 
pound engine  with  a  temperature  range  of  140°  in  each  cyl- 
inder. Suppose,  that  the  18  per  cent  more  work  given  out 
by  the  non-series  engine  is  all  lost  because  of  the  drop  in  the 
receiver  pressure  when  the  engine  is  compounded.  We  then 
have  theoretically,  the  same  amount  of  work  for  both  engines, 
but  the  series  engine  comprises  five  cylinders,  with  an  aver- 
age temperature  range  of  141"  in  each,  and  six  pumps,  while 
the  non-series  engine  comprises  two  cylinders  with  tempera- 
ture ranges  of  140°,  and  at  most  two  pumps. 

It  is  thus  apparent  that  the  losses  due  to  compression, 
clearance,  radiation  and  cylinder  condensation  will  be,  in 
actual  engines,  much  greater  in  the  series  than  in  the  non- 
series  engine. 

However,  the  series  engine  requires  a  "cooler"  which 
shall  cool  the  circulating  fluid  to  48.3°,  and  it  is  but  fair  to 
supply  the  non-series  engine  with  a  similar  cooler.  Cold 
water  is  abundant,  and  we  may  safely  assume  that  in  the 
non-series  engine  the  lower  limit  of  temperature  is  140". 

This  engine  working  steam  in  a  non-conducting  cylinder 
would  give  us,  with  an  expenditure  of  220.7  ^-  '^-  ^'-i  77-4 
B.  T.  U.  transformed  into  work.  The  temperature  range  is 
360°,  the  number  of  expansion    137,  the   efliciency  of   steam 

•3234- 

Working  over  this  range  in  a  quadruple  expansion  en- 
gines we  have  a  temperature  range  of  90°  in  each  cylinder, 
as  against  141°  in  the  series  engine,  and  one  less  cylinder. 

Also  since  in  the  example  we  have  allowed  no  temperature 
drop  between  Vioilers  and  engines  and  between  engines  and 
condensers  in  the  series  engine  which  would  further  reduce 
the  work  from  it  by  more  than  10  per  cent.,  we  may  safely 
take  the  losses  from  all  causes  as  being  no  greater  in  the 
quadruple  expansion  than  in  the  series  engines. 

Hence,  the  efliciency  of  steatn  in  the  series  engine  may  be 
taken  as  .218,  as  against  .323  in  the  non-series,  that  is,  the 
latter  has  50  per  cent  greater  efliciency. 

Referring  to  the  editorial  comments  of  the  Engineering 
News  under  the  caption  "  The  Story  of  a  Great  Invention," 
there  are  a  few  points  that  may  be  mentioned  : 

It  was  stated  that  "Mr.  Wellington  perceived  that  its 
practical  success  would  depend  on  the  invention  of  an  entirely 
new    form   of   heat  transferring    apparatus."     We  presume 
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that  this  refers  to  the  boiler,  but  as  the  "  heater"  in  the  series 
engine  has  all  the  functions  of  the  boiler  in  the  ordinary  plant 
and  must  itself  have  a  source  of  heat,  it  is  not  apparent  why 
the  "  heater"  should  not  transfer  heat  to  steam  instead  of  to 
hot  water.  In  any  event  that  which  heats  the  heater  must 
leave  it  at  a  temperature  in  excess  of  the  latter,  with  conse- 
quent loss. 

The  same  applies  to  a  Wellington  series  engine  receiving 
its  heat  from  the  jacket  of  a  gas  engine,  why  not  generate 
vapor  and  work  it  to  better  advantage  in  a  "  non-series"  en- 
gine ?  The  use  of  liquids  with  a  low  boiling  point  is  not 
new,  (see  Rankine's  Steam  Engine,  p.  444)  but  if  we  ex- 
pand much  below  the  lower  limit  of  engine  E  it  would  soon 
be  necessary  to  erect  a  refrigerating  plant  (driven  by  a 
steam  engine)  to  condense  the  volatile  gas. 

The  prediction  was  made  that,  if  a  practical  success,  the 
Wellington  engine  promises  the  highest  economy  in  the  con- 
version of  heat  into  work  of  any  heat  engine  ever  made. 
Having  shown  that  the  maximum  efficiency  of  this  engine  to 
be  about  two-thirds  that  of  a  non-series  engine  working  be- 
tween the  same  limits,  we  do  not  have  any  faith  in  the  pre- 
diction, and  think  that  our  contemporary  should  have  given 
the  "  discovery  of  this  absolutely  novel  process  in  thermody- 
namics" to  the  world  on  April  i,  or  else  permitted  it  to 
quietly  rest  in  the  "  wild-cat  cage." 


THE    OPERATION    OF    A    HIGH   PRESSURE 
MULTIPLE  EXPANSION  STEAM  PLANT. 


•REDERICK    L.    KAY. 


In  building  a  steam  plant  where  the  latest  and  best 
machinery  of  all  kinds  is  used,  it  is  expected  that  the  most 
economical  results  will  follow  the  installation.  These  expec- 
tations are  not  always  realized,  but  the  experience  will  cause 
no  backward  movement  in  improved  appliances,  but  rather 
an  energetic  effect  to  better  the  appliances  and  make  the 
plant  as  it  should  be,  a  money  making  investment. 

Vertical  engines  with  three  or  four  expansions  are  to  be 
found  on  land  as  well  as  on  sea,  and  why  should  they  not 
be,  for  if  they  are  a  paying  investment  on  the  sea,  with 
proper  consideration  as  to  their  importance,  they  shoxdd  be 
on  land.  Multiple  expansion  engines,  as  a  rule,  are  run  con- 
densing, but  may,  with  profit,  be  run  non-condensing  in  con- 
nection with  an  exhaust  steam  heating  system  where  coal  is 
costly  and  a  good  price  can  be  obtained  for  steam  heating. 
When  the  steam  heating  is  installed  in  connection  with  the 
plant,  the  double  system  of  piping  is  needed  in  order  that 
no  more  engines  than  necessary  shall  exhaust  into  the  heat- 
ing system.  Especially  does  this  apply  in  the  fall  and  spring 
when  there  is  very  little  heating  to  be  done.  There  should 
be  two  exhaust  mains  of  the  same  size,  which  are  connected 
across  on  top  with  gate  valves  on  vertical  pipe  over  each 
main.  This  enables  the  operator  to  throw  steam  to  the 
atmosphere  or  the  heating  system,  and  effects  a  saving  by 
running  the  engines  without  back  pressure  when  the  exhaust 
is  not  needed  for  heating.  A  condensing  system  can  be 
operated  in  connection  with  a  steam  heating  system  if  water 
for  that  purpose  is  convenient  and  cheap.  With  a  condens- 
ing system  and  a  heating  system  in  connection  with  a  light- 
ing plant,  where  the  right  conditions  prevail,  there  is  no  rea- 
son why  the  highest  economy  should  not  be  obtained.  A 
plant  of  this  kind   would   depend  upon  the  conditions  under 


which  it  must  operate.  To  make  the  heating  system  pay, 
the  plant  must  be  close  to  the  center  of  distribution  of  heat- 
ing, and  for  a  condensing  plant  to  be  highly  successful  it 
must  be  close  to  a  large  supply  of  water.  With  these  con- 
ditions prevailing,  there  is  no  reason  why  a  plant  of  this  kind 
should  not  be  a  financial  success.  It  is  desirable,  if  possible, 
to  return  all  water  of  condensation  from  the  steam  heating 
mains  to  the  boilers,  especially  so  if  hard  water  is  used,  as  a 
little  water  of  condensation  will  go  a  great  ways  towards 
improving  bad  water  for  boilers. 

There  are  several  systems  of  exhaust  steam  heating.  In 
some  of  these  the  water  of  condensation  is  returned  to  the 
boilers,  where  it  is  used  over  again.  In  others,  all  water  is 
Irawn  off  at  the  heating  service  pipe  main,  where  it  is 
trapped  to  the  sewer,  after  passing  through  what  is  known 
as  a  cooling  coil,  and  goes  to  waste  after  having  given  up 
the  most  of  its  heat.  To  the  careful  engineer  it  would 
appear  that  if  it  be  practicable  to  return  this  water  to  the 
boiler,  it  should  be  done.  Almost  without  exception  it  will 
be  found  that  the  exhaust  system  feed  water  heater  is  used 
in  connection  with  steam  plants.  Now,  if  heating  and  con- 
densing apparatus  be  installed  in  the  plant,  an  exhaust  steam 
heater  is  useless,  because  all  the  engines  which  are  not  on 
the  heating  system  will  be  run  condensing.  The  exhaust 
steam  heater  would  be  replaced  by  a  fuel  economizer,  with 
which  a  much  higher  temperature  of  feed  water  can  be 
obtained,  and  still  use  a  product  that  is  continually  going  to 
waste.  With  an  economizer  of  an  ample  size  for  the  work, 
it  is  no  trouble  to  get  feed  water  at  a  temperature  of  250°  to 
527°  F.  This  is  not  exceptionally  high  when  the  steam 
pressure  is  200  pounds,  but  can  be  attained  in  every  day 
actual  practice.  Where  the  steam  pressure  is  lower  it  would 
not  be  possible  to  get  so  high  a  temperature  in  the  econo- 
mizer. It  is  generally  considered  that  with  such  a  high  tem- 
perature in  the  economizer,  where  bad  water  is  in  use,  that 
it  would  be  but  a  short  time  until  the  pipes  would  be  scaled 
so  badly  that  no  heat  could  be  transmitted  through  them. 
Such  is  not  the  case,  as  with  very  bad  water  the  writer  has 
had  no  trouble  along  this  line.  There  is  precipitation,  of 
course,  but  it  fails  to  the  bottom,  and  while  in  a  soft  state 
can  be  blown  out  to  the  sewer.  When  the  conditions  are 
such  that  no  other  water  can  be  had  for  the  boilers  but  that 
which  is  highly  impregnated  with  scale  forming  salts,  devices 
must  be  used  that  will  purify  the  water  before  it  enters  boiler. 
These  devices  are  usually  settling  tanks,  exhaust  steam  heat- 
ers, economizers,  and  live  steam  purifiers.  Where  space  is 
valuable,  settling  tanks  are  out  of  the  question.  Where  the 
plant  is  running  condensing  the  exhaust  steam  heater  is  of 
no  value,  but  there  is  no  time  when  the  economizer  and  the 
live  steam  purifier  cannot  be  brought  into  effective  service. 
The  economizer  uses  nothing  but  the  heat  which  otherwise 
would  go  to  waste,  and  if  properly  constructed  there  need 
be  no  loss  in  draft.  The  purifier  will  cause  no  loss  but  by 
radiation,  and  there  need  be  but  very  little  of  this  if  the 
purifier  is  properly  covered  by  a  good  non-conductor.  All 
devices  for  use  under  200  pounds  per  square  inch  must  be 
made  extra  heavy,  or  especially  for  that  service.  A  good 
common  wrought  iron  pipe  will  work  satisfactorily  under 
this  pressure,  but  no  cast  iron  fittings  of  any  kind  should 
be  used,  unless  they  are  extra  heavy,  as  they  will  leak,  and 
at  all  times  be  a  source  of  danger. 

Let  all  flanges  be  faced  and  have  plenty  of  bolts.  All 
valves  and  fittings  above  three  inches  should  be  flanged,  as 
it    adds  greatly  to  the    convenience  of  the   making  up   and 
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takiiijj  flown  of  pipe  aiul  tittings.  A  good  steam  joint  is 
one  that  will  not  leak,  and  if  it  does  leak,  there  should  be 
no  chance  for  enough  steam  or  water  to  blow  out  to  cause 
anv  damage,  or  obstruct  the  working  of  the  plant.  Such  a 
joint  would  be  made  of  some  soft  rubber  and  lead  composi- 
tion, such  as  Jenkins,  or  Usudurian  sheet  packing,  which 
when  hot,  will  soften  so  that  the  joint  can  be  screwed  up 
almost  iron  to  iron.  Ttiis  joint  may  leak  just  a  little  when 
it  is  cold,  or  when  it  is  warming  up,  but  when  it  is  hot  it 
will  be  tight.  It  is  often  the  practice  to  use  some  thick 
gasket,  or  rubber  composition,  or  asbestos.  This  will  not 
do  under  high  steam  pressure,  as  there  would  be  danger  of 
a  piece  blowing  out,  and  if  it  did,  it  would  mean  the  shutting 
down  of  a  part  of  the  machinery,  or  perhaps  all  the  plant, 
depending  on  where  it  was  located.  The  ideal  joint  for 
high  pressure  is  that  in  which  the  metal  comes  up  iron  to 
iron,  or  nearly  so.  More  allowance  must  be  made  for  the 
expansion  and  contraction  of  piping  under  high  pressure, 
because  of  the  higher  temperature^  All  flanges  for  pipe 
should  be  beveled  slightly  on  the  inside  ;  the  pipe  screwed 
hard  into  the  flange  and  through  it  a  short  distance;   then  it 


is  cut  off  and  riveted.  This  will  make  a  joint  that  will  last 
as  long  as  any  other  part  of  the  plant,  but  if  at  any  time  one 
of  these  joints  should  leak,  no  attempt  should  be  made  to  calk 
it,  as  it  is  impossible  to  make  a  calked  wrought  and  cast  iron 
joint  hoUl  under  200  pounds  steam  pressure.  There  is 
nothing  around  a  steam  plant  more  satisfactory  than  plenty 
of  good  pure  graphite.  A  little  of  this  mixed  with  oil  will 
prevent  pipe  joints  from  sticking,  and  bolts  from  rusting, 
and  it  is  useful  in  a  thousand  ways.  There  arc  no  valves 
made  today,  extra  heavy  or  otherwise,  that  can  be  opened 
under  200  pounds  steam  pressure,  without  injurj-  to  them- 
selves, except  they  be  a  by-pass  to  first  equalize  the  pres- 
sure. A  good  gate  valve  for  high  pressure  will  have 
removable  seats  that  are  not  screwed,  but  are  driven  in,  so 
that  they  can  be  removed  for  repairs.  A  globe  valve  also, 
should  have  a  driven  seat.  Globe  valves  can  be  reseated 
without  taking  the  seat  from  the  valve,  or  the  valve  from  the 
pipe,  with  a  portable  valve  reseating  machine,  a  numl)er  of 
which  are  in  the  market.      Valves  should  have  steel  spindles 


to  give  them  strength.  The  disadxantagc  of  steel  in  com- 
parison with  brass  is  that  it  will  rust,  but  with  proper  appli- 
cation of  graphite,  there  need  be  no  trouble  from  this  source. 
A  rising  spindle  is  to  be  preferred  over  others  that  are  sta- 
tionary, for  the  rising  spindle  always  indicates  whether  the 
valve  is  open  or  shut.  A  good  valve  will  be  made  so  that 
the  stem  can  be  packed  regardless  of  whether  the  valve  is 
open  or  shut.  This  is  an  important  consideration  in  an  elec- 
tric lighting  plant,  as  it  is  a  serious  matter  to  be  compelled  to 
shut  down  a  part  of  the  plant  to  pack  the  valve  stem. 

Composition  discs  of  soft  metal  or  rubber,  will  not  answer 
for  high  pressure  valves,  as  they  are  not  to  be  relied  on,  and, 
almost  without  exception,  it  will  be  found  impossible  to  shut 
steam  off  some  time  when  it  is  necessary  to  do  so.  Nothing 
can  serve  the  purpose  better  than  a  good  bronze  seat  and 
disc.  If  they  leak  they  can  be  repaired  and  made  as  good 
as  new.  Brass  body  valves  of  large  sizes  are  not  satis- 
factory for  high  pressures  as  made,  for,  on  account  of  the 
expensive  character  of  the  metal,  these  are  made  of  light 
weight.  This  is  their  great  fault,  and  they  twist  and  bend 
and  expand  so  that  they  leak  at  the  disc,  and  at  the  thread 
on  the  pipe.  Of  course  if  they  were  made  heavier,  there 
could  be  no  objection  to  them,  but  this  would  prohibit  their 
manufacture  in  competition  with  cast  iron  body  valves.  One 
of  the  most  important  valves  around  a  steam  plant  is  the 
blow-off  valve.  If  it  leaks,  one  can  soon  blow  tons  of  coal 
into  the  sewer,  so  to  speak,  and  to  keep  it  tight  under  high 
pressure  has  always  been  an  interesting  problem.  Thanks 
to  the  inventive  genius  of  an  American  mechanic,  we  have 
today  a  blow-off  valve  made  for  any  pressure,  which,  when 
it  leaks,  can  be  repaired. 

All  water  of  condensation  should  be  returned  to  the  boiler 
automatically,  and  this  can  be  done  by  the  return  trap  as 
shown  in  the  illustration.  The  separators  on  the  engines 
and  all  steam  mains  are  connected  to  a  receiver  in  the  base- 
ment, from  which  the  water  is  returned  to  the  boiler  as  fast 
as  it  comes  to  the  receiver.  Where  separators  are  placed  on 
the  pipe  close  to  the  boilers,  as  shown  in  the  cut,  the  conden- 
sation and  entrained  water  will  return  to  the  boiler  automatic- 
ally. The  condensation  pipe  should  be  connected  below  the 
water  line  in  the  boiler,  and  should  have  a  vertical  check  in 
the  pipe  close  to  the  separator,  to  prevent  the  water  coming 
from  the  boiler  to  the  separator,  if  from  any  cause  it  should 
attempt  to  rise.  The  separator  should  be  placed  between 
the  main  stop  valve  and  the  boiler,  so  that  when  the  boiler 
is  off  this  separator  will  be  off  also.  All  pipes  and  fittings 
should  be  covered  with  the  best  non-conductor  of  heat  to  be 
had,  for  steam  at  300  pounds  pressure  will  soon  radiate  a 
great  amount  of  heat.  Covering  pipes  also  makes  them 
safer,  as  it  prevents  to  a  great  extent  the  sudden  expansion 
and  contraction  that  occurs  where  it  is  exposed  to  all  the  var- 
ious changes  of  temperature.  Live  steam  purifiers  should 
be  covered.  If  they  are  not,  there  will  be  trouble  from 
leaks  at  the  rivets,  and  especially  at  horizontal  seams.  In 
pulling  on  tile  purifier,  great  care  should  be  exercised  in 
regard  to  heating  all  parts  gradually.  The  method  of  doing 
this  is  to  turn  steam  on  very  slowly,  and  finally  get  boiler 
pressure.  While  heating  it  in  this  manner  there  will  be 
considerable  water  form  in  bottom.  This  must  be  drained 
off  through  the  blow-off,  which  should  be  opened  a  little 
when  steam  is  first  turned  on.  If  this  water  is  allowed  to 
accmnulate  in  the  bottom,  there  will  bean  unequal  expansion 
thai  will  re(|nire  the  services  of  a  boiler  maker  at  once.  The 
l)ott(jm  should  l)e  kept  dry  while  putting  iiurilicr  on.     When 
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llK>roiij;lilv  licaled,  the  f^ravity  vahi-  o])cncil   and   the  water 
turned  in,  tlie  i^uritier  is  ready  for  Nvork. 

Til  keep  a  water  guage  glass  intact  under  200  pounds 
pressure  is  one  of  the  present  impossibilities.  They  will 
last  for,  sa\  from  one  moment  to  sometimes  as  much  as  a 
week  or  two,  hut  no  reliance  can  be  placed  in  them.  Nothing 
but  a  very  short  glass,  such  as  are  used  in  automatic  lubri- 
cators, will  stand  this  pressure.  A  glass  of  any  length  is 
soon  destroyed,  either  by  an  explosion  or  by  a  white  coating, 
which  renders  it  unfit  for  use.  All  shapes  and  makes  of 
glass  fail  under  this  pressure,  when  they  experience  so  many 
extreme  changes  of  temperature.  A  good  chain  pull  self- 
closing  guage  cock  is  the  best  practice  possible  at  present, 
but  let  us  hope  that  in  the  near  future  there  will  be  improve- 
ments that  will  be  satisfactory,  for  to  know  where  the  water 
is  in  some  kinds  of  boilers,  will  soon  wear  out  the  best 
of  guage  cocks,  and  a  firemen  as  well. 

Coal  should  be  handled  as  much  as  possible  by  machinery. 
Ashes  should  be  handled  by  machinery  also.  Ashes  should 
be  lifted  and  carried  to  their  destination,  and  under  no  cir- 
cumstances  should  dragging  them  be  tried,  for  it  has  not 
been  successfully  accomplished.  Mechanical  stokers  should 
be  used  because  they  are  a  smoke  preventative,  and  more 
than  that,  at  least  25  per  cent  more  work  may  be  had  from 
the  same  boiler  than  with  hand  firing.  There  will  be  better 
results  from  the  economizer,  for  there  will  not  be  so  much 
smoke,  and  necessarily  not  so  much  soot,  and  certainly  a 
higher  temperature  for  the  gases  in  the  economizer.  There 
can  be  of  course,  a  great  many  arrangements  for  handling 
coal  and  ashes  at  a  modern  steam  plant,  all  of  which  should 
be  as  simple  as  possible,  for  all  devices  soon  wear  out,  and  if 
very  complicated,  there  will  soon  be  a  great  deal  of  trouble 
and  expense.  A  rule  to  build  on  in  this  case  would  read 
something  like  this  :  Fill  car  with  coal  from  bin  in  base- 
ment ;  elevate  car  to  top  of  bin,  dump  and  repeat  the  opera- 
tion. Coal  to  leave  bin  through  a  spout  to  place  on  the 
Hoor,  if  hand  fired,  and  to  hopper,  if  mechanical  stoker  is 
used.  Handle  ashes  in  the  same  manner  by  a  car,  when  they 
can  l)e  drawn  from  the  bin  and  carted  away. 

So  far,  this  paper  has  been  dealing  with  boiler  appliances, 
but  now  we  shall,  for  a  little  while  at  least,  treat  of  the 
engine. 

Triple  expansion  engines  run  just  the  same  as  any  other, 
and  require  the  same  good  care  to  get  good  results.  A  ver- 
tical triple  expansioii  engine  may,  and  usually  does,  have 
more  pieces  in  it  than  a  Corliss  engine,  but  it  is  no  more  com- 
plicated to  the  intelligent  engineer.  To  secure  good  results, 
one  must  have  high  steam  pressure  and  dry  steam  at  all 
times,  or  the  first  result  noticed  will  be  that  the  work  is  not 
done.  This  means  loss  all  around,  uneconomical  engines 
and  poor  service  to  consumers. 

Belt  transmission  is  slovvlv  but  surely  being  displaced  by 
direct  connected  engines  and  dynamos.  This  is  as  it  should 
be  in  a  triple  expansion  plant,  for  why  should  one  go  to  the 
expense  of  saving  at  the  engine,  while  still  losing  on  the  belted 
machinery.  If  a  triple  expansion  engine  have  dry  steam  at 
high  pressure  and  be  direct  connected  to  the  work,  it  will 
deliver  the  work  to  the  line  with  as  little  expenditure  of  coal 
as  it  is  possible  for  it  to  be  done.  In  handling  high  steam 
pressures  special  care  must  be  given  to  all  piston  packing,  as 
there  is  always  a  tendency  to  leak  at  anv  pressure,  and  once 
fairly  started,  great  damage  is  soon  done. 

As  is  generally  supposed,  cylinder  oil  must  stand  a  very 
high  fire  test  for  use  in  cylinders   under   high  pressure,  but 


there  is  no  trouble  in  getting  an  oil  to  do  the  work  nicely. 
A  vertical  engine  from  the  very  nature  of  its  design  requires 
very  little  oil  as  compared  with  others,  which  have  heavy 
pistons  and  unbalanced  valves.  Direct  connected  engines 
and  dynamos  for  arc  lighting  and  street  railway  work,  must 
be  perfectly  insulated  one  from  the  other.  This  point  is  not 
so  important  in  alternating  current  machines.  In  the  arc 
lighting  stations  of  today,  where  it  is  the  practice  to  use 
from  4,000  to  6,000-volt  machines,  the  greatest  precaution  is 
necessary  to  prevent  loss  to  life.  The  machines  are  care- 
fully insulated  from  the  earth.  The  floor  is  such  that  if  the 
frame  of  machine  should  be  grounded,  there  would  be  no 
harm  come  to  the  attendant  if  he  should  touch  it,  and  as  an 
extra  precaution,  rubber  mats  are  spread  about  the  machinery 
on  the  floor.  All  terminal  boards  are  covered  with  glass  or 
fibre.  The  insulating  couplings  between  engines  and 
dynamos  are  sometimes  made  of  wood,  fibre  or  raw  hide. 
Veneered  wood  has  served  as  well  as  anything.  It  should 
be  soft  and  tough  and  thoroughly  seasoned.  Fibre  is  good, 
but  is  objectionable  because  of  its  tendency  to  warp  out  of 
shape  and  also  because  so  very  hard.  Raw  hide  is  a  good 
flexible  coupling,  but  it  is  not  nearly  so  good  as  wood  or 
fibre.  Either  one  of  these  must  be  kept  tight,  and  no  lost 
motion  permitted,  or  the  coupling  will  soon  be  destroyed. 

In  conclusion,  it  may  be  said,  that  the  high  pressure  mul- 
tiple expansion  steam  plants  of  today  are  features  of  mod- 
ern engineering,  and  they  have  come  to  stay.  They  are 
advances  along  the  line  of  practical  engineering,  wherein  it 
has  been  demonstrated  that  the  higher  the  pressure  and  the 
more  expansions,  the  higher  the  economy  will  be.  We  are 
told  that  200  pounds  steam  pressure  is  the  limit  of  practical 
engineering  today.  Perhaps  it  is,  but  who  can  tell  us  what 
the  morrow  will  bring  forth.  The  20th  century  may  bring 
us  a  practice  of  steam  engineering,  of  which  we  cannot  dream 
now.  If  it  be  in  the  line  of  present  developments,  the 
advance  will  be  towards  higher  pressures  and  more  expan- 
sions. What  will  this  mean?  Why,  greater  engines,  stronger 
material,  and  appliances ;  greater  knowledge  of  how  to 
appl)'  and  safely  handle  this  machinery  under  these  con- 
ditions. Such  may  be  our  future,  and  why  not  help  to 
make  it. 


SAFETY  GATE  DAMAGE  CASE. 


The  cars  in  St.  Paul  and  Minneapolis  have  been  equipped 
for  several  months  with  safety  gates  operated  by  the  motor- 
man,  who  does  not  open  them  until  the  car  has  come  to  a 
full  stop  and  who  closes  them  before  starting.  The  effect 
on  the  accident  list  has  been  most  marked,  and  the  manage- 
ment are  confident  of  saving  many  thousands  yearly. 

Suit  was  recently  brought  by  a  woman  passenger,  who 
claimed  injuries  caused  by  the  gate  closing  as  she  was 
boarding  the  car.  The  company  made  its  defense  largely 
on  a  demonstration  of  the  gate,  a  full  sized  model  of  which 
was  installed  in  the  court  room  and  operated  before  the 
jury.  The  result  was  so  evident  and  convincing  that  the 
sudden  closing  of  the  gates  could  not  inflict  any  great  phys- 
ical injury  that  the  jury  found  for  the  defendant  within  30 
minutes. 


The  footboards,  on  the  summer  cars  of  the  Metropolitan 
Street  Railway  of  Kansas  City,  are  to  be  removed  to  pre- 
vent passengers  from  jumping  on  and  off  the  cars  while  in 
motion. 
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HARDIE    COMPRESSED    AIR   LOCOMOTIVE. 


In  the  Review  for  April  were  given  the  data  obtained 
with  the  two  motor  cars  on  the  Hardie  compressed  air  system 
which  have  been  operating  on  the  125th  street  Hne  in  New 
York  City  for  several  months  past.  The  illustration  here- 
with, for  which  we  are  indebted  to  the  Railway  Age,  shows 
the  locomotive  which  is  to  have  a  trial  on  the  Manhattan 
Elevated.  In  general  appearance  this  machine  much  resem- 
bles the  ordinarj^  steam  locomotive.  The  space  usually  oc- 
cupied by  the  boiler,  however,  is  taken  up  by  the  storage 
tanks  for  the  air  and   by  the   reheater.     On   this  locomotive 


HARDIE    COMl'RESSED    AIR    LOCOMOTIVE. 

the  air  is  stored  in  36  tubes  of  Mannesmann  rolled  steel,  they 
are  9  in.  in  diameter  and  of  varying  lengths,  from  131^ 
to  2 1  ft.  The  charging  pressure  is  2,000  lbs.  per  sq. 
in.  The  air  is  led  from  these  tanks  through  the  reheater, 
in  which  water  is  stored  at  an  initial  temperature  of  350°F., 
and  after  passing  through  three  reducing  valves  is  admitted 
to  the  cylinders  at  a  pressure  of  150  lbs.  The  working 
cylinders  are  131^x20  in.  The  American  Air  Power 
Company,  which  controls  the  Hardie  patents  has  erected  a 
compressing  plant  for  charging  at  100  Greenwich  street.  It 
is  expected  that  this  locomotive  will  haul  5  cars  and  make  a 
run  of  13  miles  between  charges. 


THE  ECONOMY  OF  CONTRACTING  FOR 
REPAIRS. 


M.  K.  McAiloo,  the  general  manager  of  the  road  at  Pat- 
erson,  .V.  ].,  is  the  anther  of  several  original  ideas  which  he 
has  put  into  successful  operation.  For  the  last  two  years  he 
has  specially  watched  and  studied  the  question  of  repairs, 
and  has  concluded  that  many  of  the  usual  repairs  about  a 
street  railway  can  be  more  cheaply  secured  by  contract  work 
than  in  the  good  old  way  of  the  company's  men  on  yearly 
pay  roll.  Thus  far  he  has  carried  it  out  on  track  work  and 
the  repainting  of  open  cars. 

Formerly  the  best  he  was  able  to  get  out  of  i  2  men  and  i 
foreman,  on  raising  joints,  was  5  miles  for  an  entire  sum- 
mer's work.  This  was  accomplished  at  an  expense  of  $18 
per  day,  the  foreman  receiving  .$3  and  the  men  $1.25  each. 
Last  year  Mr.  McAdoo  tried  the  contract  plan  on  the  fol- 
lowing basis  :  For  35  cents  per  joint,  the  contractor  was  to 
expose  a  rail  joint,  remove  three  ties  if  necessary,  replace, 
fill   and  tamp;   remove  bond   wires  if  necessary,  raise   joint. 


tighten  fish  plates ;  all  to  the  satisfaction  of  the  companys' 
nspector.  The  company  replaces  the  paving.  It  would 
not  seem  that  much  of  a  job  could  be  done  on  a  pair  of 
joints  for  70  cents,  and  Mr.  McAdoo  says  it  can't,  or  is  not, 
with  men  working  for  the  company  direct.  The  contractor, 
on  the  other  hand,  divides  the  work  out  frequently  as  piece- 
work, and  the  result  is  the  men  are  practically  working  for 
themselves — with  the  usual  result.  In  this  way  the  entire 
system  of  35  miles  was  gone  over  last  summer,  at  an 
expense  no  greater  than  the  company  had  previously  been 
paying  for  5  miles.     The  scheme  is  well  worth  study- 

Another  line  of  contract  work  was  repainting  his  open 
cars  this  spring.  There  is  little  fancy  work,  and  this  was 
left  to  the  company's  master  painter  to  do  with  his  own 
men.  But  the  roofs  and  floors  and  running  boards  were  let 
out.  The  contract  called  for  one  coat  on  the  roof,  three  on 
the  floor  and  foot-boards,  the  work  and  material  to  be  fur- 
nished at  a  price  of  $2  per  car;  and  performed  in  a  manner 
satisfactory  to  the  master  painter.  The  question  most  natu- 
rally arising  is  that  the  paint  must  have  been  mighty  poor 
stuff ;  but  the  explanation  is  the  labor  was  done  by  a  cheaper 
grade  of  painters  than  the  regulation  $3-a-day  man,  and  yet 
was  good  enough  for  the  purpose.  The  cars  were  from  23 
to  35  ft.  in  length.  The  fact  that  outsiders  can  come  in 
and  make  contract,  and  fulfill  the  same,  at  the  prices  named, 
is  sufticient  to  warrant  some  careful  thinking. 


SAN  MATEO  TROLLEY  ROAD  TO  BE 
IMPROVED. 


About  a  year  ago  the  San  Francisco  &  San  Mateo  Rail- 
way was  purchased  at  a  sheriff's  sale  for  $300,000  by  J.  A. 
Buck,  Nicholas  Ohlandt  and  the  Spreckels  brothers.  The 
road  cost  nearly  three  times  that  sum,  but  its  sale  was  forced 
by  a  foreclosure  suit.  The  mortgagors  failed  to  redeem, 
and,  having  secured  the  property,  the  present  company 
expects  to  greatly  improve  the  system.  The  13  miles  of 
track  will  be  relaid  with  84-lb.  rails,  new  cars  will  be  pur- 
chased, the  feeder  lines  enlarged  and  an  outlet  to  Market 
street  secured.  The  new  officers  are  :  A.  B.  Spreckels, 
president;  J.  A.  Buck,  vice-president;  Walter  Gibson, 
treasurer,  and  W.  Clayton,  secretary.  J.  D.  Spreckels  is 
the  fifth  director. 

RE-TURNING  TROLLEY  WHEELS. 


Charles  E.  Moore,  master  mechanic  of  the  Chicago  City 
Railway,  has  quite  recently  devised  a  method  for  re-turning 
trolley  wheels  on  a  milling  machine  instead  of  a  lathe,  with 
the  result  that  only  four  minutes  are  needed  to  do  the  work 
that  formerly  required  20  minutes.  A  small  sprocket  wheel 
is  fixed  on  the  shaft  that  ordinarily  is  used  only  for  giving  a 
vertical  feed  to  the  table,  and  a  similar  sprocket  also  attached 
to  the  head  of  the  milling  machine,  these  two  being  con- 
nected by  a  chain  when  turning  trolley  wheels.  A  special 
10-tooth  cutter  with  a  suitable  form  of  tooth  is  mounted  on 
the  cutting  arbor,  the  wheel  to  be  turned  mounted  on  the 
head,  the  latter  placed  in  position,  and  a  single  revolution  of 
the  head  suffices  to  true  up  the  wheel.  The  speed  of  revo- 
lution of  the  cutter  is  about  160  times  that  of  the  head. 

Atliuila  (Gil.)  lily  cduncii  passed  an  ordiiiance  ri'([uiring 
the  company  to  issue  transfers  on  one  fare. 
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THE  USE  OF  BED  PLATES  IN  CONCRETE 
TRENCH  CONSTRUCTION. 


The  president  of  a  western  road  writes  us  as  follows  : 

Referring  to  the  Street  Railway  Review,  I  notice 
the  article  on  new  track  construction  at  Kansas  City,  page 
140,  March  issue,  and  also  the  article  on  concrete  work  in 
track  construction,  page  73,  February  issue. 

In  the  latter  article,  reference  is  made  to  the  Re\iew 
for  January,  in  which  F.  A.  Little  presented  figures  on  con- 
crete foundations,  based  on  the  construction  of  nearly  50 
miles  of  track  in  Detroit.  Our  company  has  eight  blocks 
of  double  track  road,  which  was  laid  on  wooden  stringers, 
they  in  turn  being  laid  on  wooden  cross  ties.  The  work 
was  imperfectly  done  before  the  road  came  under  the  present 
management,  and  since  we  have  ascertained  that  the  wooden 
stringers,  as  well  as  the  ties,  have  become  badly  decayed, 
and  that  the  track  is  spreading,  there  being  practically 
nothing  but  the  granite  blocks  to  hold  it  in  position.  As  the 
street  has  been  paved  with  concrete  and  asphaltum,  we  wish 
to  reconstruct  the  same  by  taking  out  the  granite  blocks,  and 
the  old  rails,  throwing  out  the  wooden  stringers,  cutting  off 
the  old  ties,  and  practically  doing  that  kind  of  trench  work 
referred  to  in  the  above  issues  of  your  journal.  We  think 
of  using  the  Johnson  rail,  Section  83,  No.  275,  weighing  83 
lbs.  to  the  yard,  and  laying  the  same  on  a  bed  of  cement 
concrete,  to  be  laid  in  the  bottom  of  the  trench.  We  expect 
to  use  cross  tie-rods,  say  every  10  feet,  and  bed  the  rails  in 
cement,  the  construction  being  similar  to  that  shown  in  Fig. 
I,  page  73  of  your  February  issue.  We  may  use  granite  ■ 
blocks  on  both  sides  of  the  rail,  instead  of  one  side,  as 
shown  in  said  illustration. 

We  would  like  to  know  if  it  would  be  desirable  to  use  bed 
plates  under  the  ends  of  the  rails,  where  they  join,  and  if  so, 
what  size  and  thickness.  We  believe  the  Detroit  company 
laid  its  rails  on  concrete  foundations,  omitting  the  wooden 
cross  ties,  as  shown  in  Fig  2,  to  be  used  in  new  track  con- 
struction at  Kansas  City. 

We  would  like  to  know  what  its  experience  has  been,  as 
to  whether  the  rail  resting  on  the  concrete  made  too  rigid 
and  solid  a  foundation  or  not.  Unless  the  rails  should  settle 
at  the  ends,  breaking  the  concrete,  would  there  be  any 
advantage  in  using  a  bed  plate.'  How  thick  should  the  con- 
crete be  underneath  the  base  of  the  rail?  The  soil  under- 
neath the  tracks  referred  to  is  principally  sand,  having  been 
filled  into  a  depth  of  some  eight  or  ten  feet  above  the  natu- 
ral surface  of  the  soil. 

If  there  is  any  information  on  this  subject,  in  addition  to 
that  already  published  in  the  numbers  of  the  Street  Rail- 
way Review  above  referred  to,  you  would  confer  a  favor 
by  informing  us  of  the  same. 

Reply  by  F.  A.  Little,  C.  E.,  Detroit. 

You  communication  relative  to  "  trench  "  work  at  hand.  In 
reply  we  will  say  that  we  think,  under  the  conditions  stated 
in  the  letter,  that  trench  work  as  has  been  previously 
described  in  the  Review,  will  give  them  the  best  of  results. 

We  consider  it  necessary  to  use  bed  plates  under  the  joints, 
to  avoid  the  possibility  of  the  breaking  of  the  concrete.  In 
the  Detroit  work  we  used  51^  x  24  x  3/^ -in.  plates  and 
channel  iron  of  the  same  dimensions  with  I -in.  flanges,  the 
base  of  the  rail  resting  in  the  channel.  Either  one  answers 
the  purpose,  channel  iron  being  the  easier  to  place  in  position. 

We  believe  that  a  beam  of  concrete  8  in.  deep  and  12  in. 


wide  is  sufficient  under  the  liase  of  the  rail,  proyided  the  soil 
upon  which  it  rests  is  firm,  but  if  the  soil  is  soft,  and  of  a 
yielding  nature,  it  needs  a  wider  base,  tapering  towards  the 
base  of  the  rail,  so  that  the  trench  through  the  asphalt  shall 
be  no  wider  than  the  convenient  placing  of  the  track  in 
place  requires. 

In  the  February  issue  of  the  Review,  Fig.  i,  page  73, 
the  rail  is  shown  as  resting  directly  upon  the  concrete  beam. 
While  not  wishing  to  criticise  any  method  of  construction, 
but  judging  from  our  own  experience,  we  would  say,  better 
construction  can  be  obtained  by  laying  a  6-in.  course  of  con- 
crete, or  so  as  to  be  2  in.  below  the  base  of  the  rail,  and  let 
that  "set"  for  four  or  five  days  before  beginning  track  lay- 
ing. In  this  way  we  have  2  in.  of  space  between  the  base 
of  rail  and  the  concrete,  which  allows  for  the  placing  of  the 
rail  to  the  exact  grade  irrespective  of  any  irregularities  in 
the  laying  of  the  concrete,  and  also  leaving  room  to  work 
the  grouting  under  the  rail.  We  used  oak  "  shims "  for 
blocking  the  rail  to  grade. 

It  is  true  that  concrete  makes  a  very  rigid  and  solid  foun- 
dation, but  we  do  not  consider  this  an  objection,  when  the 
slight  additional  rumbling  sound  made  by  the  cars  running 
over  it  is  greatly  overbalanced  by  the  smoothness  of  its 
riding  qualities,  and  not  only  this,  but  it  is  a  satisfaction  to 
railway  companies  to  know  that  they  have  a  track,  laid  at  at 
a  moderate  cost  (compared  with  tie  construction  under  the 
same  conditions),  that  is  going  to  last  as  long  as  the  rail, 
which  we  believe  possible  with  concrete  properly  laid. 

In  conclusion  we  can  say  that  the  track  laid  by  the  Detroit 
Railway  in  trenches,  using  a  concrete  beam  6  in.  in  depth 
and  1 2  in.  in  width,  and  grouting  around  the  rail  and  2  in. 
beneath  it,  using  tie-rods  every  10  ft.,  and  bed  plates  under 
the  joints,  after  withstanding  the  frosts  of  two  winters,  and 
a  traffic  of  cars  from  two  to  four  minutes  apart,  18  hours 
per  day,  for  two  years,  is  in  a  condition  at  least  25  per  cent 
better  than  the  tracks  laid  with  oak  ties  on  a  6-in.  concrete 
foundation,  but  using  no  tie-rods  and  extra  support  for  the 
joints. 


SPLICING   SMALL  CARS. 


BY  W.  H.  PELTON. 


While  the  writer  was  in  charge  of  the  railway  shops  of  a 
well-known  company  the  management  became  imbued  with 
the  long  car  idea,  and  there  was  some  work  done  which 
may  be  of  interest  to  readers  of  the  Review.  The  equip- 
ment consisted  at  that  time  of  short,  panel-body  cars,  as 
shown  in  Fig.  i,  each  car  equipped  with  two  30-h.  p. 
motors  ;  and  while  it  was  imperative  that  the  old  equipment 
be  not  scrapped,  it  was  equally  imperative  that  we  have 
double-truck  cars.  As  a  result  it  was  decided  to  form  one 
32-ft.  car  from  two  i6-footers,  and  to  operate  it  with  the 
four  30-h.  p.  motors  taken  from  the  short  cars. 

The  two  bodies  were  set  on  horses  in  the  shop,  the  back 
end  was  removed  from  one  and  the  front  end  from  the  other, 
and  the  corner  posts  and  end  sills  ripped  in  half.  Then  the 
two  bodies  were  butted  together  and  fastened  with  ^^-in. 
carriage  bolts,  placed  so  as  to  be  out  of  sight.  A  few  heavy 
wood  screws  were  used  under  the  window  strips,  and  the 
sills  were  reinforced  with  J^-in.  iron  plates  extending  4  ft. 
each  way  from  the  splice.  While  this  work  was  in  prog- 
ress   the   old    panels  and    water  rails   had   been   removed  so 
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that  it  was  possible  to  set  a  piece  of  southern  pine,  4^^x12 
in.x32  ft.  on  each  side  of  the  car,  flush  with  the  bottoms  of 
the  sills,  and  to  bolt  throusfh   the   sills   at   intervals  of  about 


22  in.,  using  -yg-in.  bolts,  with  cast  washers  on  the  pine  side. 
The  old  sills  were  of  oak.  On  each  side  of  the  splice  two 
rods  of  J^-in.  round  iron  went  clear  through  the  car  body. 
The  4I2  X  i2-in.  was    framed    at   the   top  to  fit  the  curvature 


to  hold  it  there.  The  2  xS-in.  pieces  are  14  in.  from  the  roof 
at  center  of  car. 

The  four  motors  are  operated  with  an  ordinary  controller, 
wired  so  that  on  the  series  notches  the  motors  are  working 
two  in  series  and  two  in  parallel,  and  on  the  multiple  notches, 
four  in  parallel.  Whenever  it  is  necessary  for  the  wiring 
to  go  below  the  floor  it  is  placed  in  an  iron-armored  "  interior 
conduit." 

The  Hunt  air-brake  is  used,  and  the  arrangement  of  the 
brake  levers  on  the  car  body  is  such  as  to  give  extreme 
flexibility  (see  Fig.  4.)  The  brake  is  worked  from  an  in- 
dependent electric  compressor. 

The  steps  were  formed  by  cutting  risers  from  ig-in.  iron 
and  riveting  two  of  the  old  single  steps  in  position  to  form 
one  double  step. 

The  trucks  were  set  well  apart,  so  as  to  avoid  an  extreme 
overhang  on  curves.  This  threw  the  front  truck  so  far  for- 
ward that  the  sand-rigging  was  placed  in  front  of  the  back 
truck ;  the  sand  valves  from  the  two  small  cars  being  con-> 
nected  by  a  rocker  shaft  so  as  to  sand  both  rails. 

In  writing  this  article  it  was  not  the  purpose  to  describe 
an  ideal  car.  But  this  makeshift  may,  for  a  very  little 
money,  furnish  some  other  road  with  a  few  good-looking, 
durable,  easy-riding  cars,  capable  of  handling  a  very  heavy 
traflic. 


of  the  posts.  A  section  through  a  post  is  shown  in  Fig.  2. 
After  putting  in  the  truss  rods  the  car  was  sided  with  round- 
corner  white  wood,  i  1^  x  i  ^  in. 

The  form-trussing  used  is  shown  in  Fig.  3.  This  form 
of  double  truss  effectvially  prevents  the  sagging  of  any  part 
of  the  car  body,  no  matter  how  loaded.  The  under  truss 
was  placed  just  inside  the  car  sills,  and  covered  by  the  seats. 
The  over  truss  was  let  into  the  4l4  ^  12-in.,  and  held  close 
to  the  siding,  in  order  to  have  the  necessary  rise  and  not 
prevent  the  lowering  of  the  windows  near  the  center  of  the 
car.  The  under  truss  was  so  placed  as  to  secure  a  good 
bearing  on  the  old  car  as  well  as  the  new  car  sills. 

In  closing  the  roof,  finishing  the  sign-board,  water-rail, 
etc.,  care  was  used  to  break  joints  wherever  possible,  but 
even  then,  owing  to  the  lightness  of  the  frame  and  carlines, 
the  roof  would  barely  support  its  own  weight,  not  to  men- 
tion a  heavv  trolley  stand,  and  the  hob-nail  shoes  of  a  190- 
pound  "  inspector."  The  form  of  truss  adopted  may  be  seen 
in  Fig.  5.  Two  pieces  of  Southern  pine,  each  2x8  in.,  ex- 
tend the  length  of  the  roof  and  into  an  angle  of  5^ -in.  iron 
at  each  end.  Two  rods,  ^  in.  x  32  ft.  5  in.,  pass  through 
these  angles  with  double  nuts  on  each  end.  With  this  de- 
vice it  is  possible  to  give  the   roof   any   desired    cambre   and 


Some  may  object  to  side  seats  in  a  car  of  this  style.  They 
are  not  pretty,  but  please  to  remember  that  the  seating 
capacity  is  just  about  the  same  as  with  cross  seats  in  a  car 
of  the  same   size,  while  the    standing  room  is  vastly    greater. 


and  a  car  of  this  sort  can  be  loaded  or  unloaded  at  a  rate 
that  would  be  utterly  impossible  with  any  of  the  cross-scat 
cars  known  to  the  writer.     One  of  these  ears,  32  ft.  long  by 
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7  ft.  wide  over  all,  will  scat  comfortably  44  to  48  persons, 
and  will  handle  without  undue  crowding  loads  of  100  to  1 10. 

These  arc  the  exact  dimensions  of  the  car  shown  in  Fig. 
5,  and  the  writer  has  seen  a  load  of  i  34  persons  on  that  car, 
exclusive  of  children  and  dead-heads;  probably  156  or  158 
in  all.     That  time  it  was  crowded. 

The  four  motors  may  lead  to  some  extra  work  and  some 
expense.  But  they  render  every  pound  in  the  entire  car 
available  for  traction  and  on  a  slipping  rail,  or  on  an  up- 
grade, a  car  will  come  up  to  speed  in  from  one-half  to  one- 
third  the  time  that  it  can  with  a  two-motor  double  truck 
equipment.  The  difference  is  more  than  noticable  on  a  clear 
level  rail. 

It  was  also  shown  by  ammeter  readings  that  a  car  in  go- 
ing around  the  loop  referred  to  above  would  use  for  a  given 
speed  36  to  38  amperes  with  four  motors ;  88  to  92  amperes 
with  two  motors  in  one  truck  or  54  to  56  amperes  with  one 
motor  in  each  truck.  The  same  would  undoubtedly  be 
found  in  any  one  of  the  curves  on  the  line,  the  ratios  depend- 
ing on  the  radius  of  the  curve,  and  would  be  more  clearly 
shown  in  starting  from  a  dead  stop  in  a  curve.  And  every 
extra  horse  power  spent  in  this  way  means  not  only  a  loss 
of  power  but  it  means  the  destruction  of  the  car  wheels,  of 
the  special  work,  and  to  a  smaller  extent  of  the  trucks  and 
car  body.  In  double  truck  work  four  motors  have  their 
advantages.  I  shall  be  pleased  to  answer  any  enquiries  ad- 
dressed in  care  of  the  Re\iew. 


DISTRIBUTION  OF  RESISTANCE  BETWEEN 
CONTROLLER  POINTS. 


When  series-parallel  control  first  came  into  use  but  little 
subdivision  of  resistance  between  controller  points  was 
made,  the  usual  arrangement  being  to  divide  the  resistance 
into  two  parts,  half  of  which  was  to  cut  out  on  the  second 
point  of  the  controller,  and  all  was  out  on  the  third  point. 
But  very  little  resistance  w^as  used  when  the  motors  were 
thrown  in  parallel.  The  tendency  more  recently  has  been 
to  subdivide  the  resistance  more,  so  as  to  prevent  the  ten- 
dency to  jerk  when  the  controller  is  turned  from  one  point 
to  another.  Theoretically,  when  the  resistance  on  a  certain 
type  of  motor  equipment  has  been  once  properly  fixed  by 
the  manufacturer,  there  "should  be  no  further  trouble.  But 
practically  it  is  often  the  case  that  the  resistance  in  circuit  on 
some  points  of  the  controller  does  not  seem  to  be  properly' 
proportioned  to  the  work  to  be  done.  On  numerous  equip- 
ments which  have  come  under  the  writer's  notice  but  verv 
little  effect  in  the  way  of  acceleration  seems  to  be  obtained 
on  some  of  the  controller  points,  while  on  the  next  points 
above  those  spoken  of  the  car  gives  a  jerk,  showing  that  the 
resistance  was  too  much  on  the  point  below.  For  example, 
on  a  certain  type  of  car  the  first  point  is  often  hardly  suffi- 
cient to  make  the  car  move,  and  when  the  controller  is  put 
on  the  second  point  there  is  almost  invariably  a  jerk,  no 
matter  how  long  and  patiently  the  motorman  waits  on  the 
first  point.  The  effect  of  having  such  an  arrangement  is 
practically  to  induce  the  motorman  never  to  wait  for  acceler- 
ation on  the  first  point.  If  the  first  point  gave  a  good  accel- 
eration there  would  be  less  temptation  to  leave  it  too  soon. 
On  other  equipments  the  opposite  fault  is  found,  that  of 
having  in  circuit  so  little  resistance  on  the  first  point  that  it 
is  hard  to  start  a  car  without  slipping  the  wheels.  The 
obvious  remed}-  for  all  such  defects  is  to  pay  more  attention 


to  the  subdivision  of  the   starting   resistance   when  a  set  of 
cars  is  first  equippetl. 


KEYSTONE  PORTABLE  VOLTMETERS. 


The  illustration  shows  a  portable  voltmeter  recently 
placed  on  the  market  by  the  Keystone  Electrical  Company 
of  Philadelphia,  which  is  recommended  as  more  fully  meet- 
ing the  requirements  of  practical  use.  In  the  construction 
nothing  is  incorporated  that  is  subject  to  deterioration,  and 
being  calibrated,  they  may  be  relied  upon  to  maintain  their 
accuracy.     The  system  is  such  that  there  is  no  magnetic  lag 


and  no  error  due  to  self-induction,  therefore  they  are  inde- 
pendent of  frequency  variations  of  the  alternating  current. 
The  instruments  are  dead-beat  without  the  use  of  a  mechani- 
cal brake,  and  each  is  provided  with  a  reversing  switch  for 
use  with  direct  currents ;  these  two  features  will  be  appre- 
ciated by  busy  users.  These  voltmeters  are  listed  in  ranges 
from  12  to  700  volts,  single  and  double  scales,  so  that  all 
classes  of  work  are  provided  for.  They  are  mounted  in 
mahogany  cases  in  which  separate  compartments  are  pro- 
vided for  the  pair  of  flexible  leads  included  with  each 
instrument. 


REDUCED    FARES    CONSIDERED    BY     THE 
INTERSTATE  COMMERCE  COMMISSION. 

The  stockholders  of  the  Chevy  Chase  &  Kensington  Elec- 
tric Railroad  Company  are  also  the  stockholders  of  the 
Chevy  Chase  Land  Company.  The  latter  company  sold 
railroad  tickets  at  half  the  regular  fare  to  those  who  pur- 
chased land  from  it  or  who  were  patrons  at  the  company's 
hotel.  Complaints  were  made  to  the  interstate  commerce 
commission  and  a  decision  was  rendered.  The  commission 
holds  that  the  two  companies  are  distinct  and  that  no  dis- 
crimination was  practised  by  the  railroad  company  and  the 
common  ow  nership  was  not  a  means  of  evading  legal  obli- 
gations. The  discrimination  of  the  land  company  in  the  sale 
of  tickets  for  the  benefit  of  its  business  is  not  a  subject  for 
correction  by  the  commission. 
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BICYCLES  REDUCE  WAGES  IN  ROCHESTER 


The  lines  in  Rochester,  N.  Y.,  are  paying  the  penalty  for 
the  large  amount  of  excellent  paving  done  there  in  the  past 
few  years.  The  constantly  increasing  use  of  bic3cles  during 
eight  months  in  the  year  has  made  very  appreciable  inroads 
upon  the  earnings  of  the  company,  which  has  been  forced, 
though  the  action  has  been  deferred  as  long  as  possible,  to 
order  a  cut  of  lo  per  cent  in  wages. 


HE  STOLE  LIGHT. 


An  enterprising  inhabitant  of  Gloucester,  Mass.,  who 
knew  too  much  about  electricity  for  his  own  good,  tapped 
one  of  the  feeder  lines  of  the  Gloucester  street  railway  and 
lighted  his  house  from  it.  After  enjoying  the  privilege  of 
free  and  brilliant  illumination  for  about  a  month  the  company- 
discovered  the  leak  in  its  line  and  put  a  stop  to  it  without 
ceremony.  The  wire  was  cut,  attached  to  the  company's 
wagon  and  pulled  out  of  the  man's  house. 


GOOD  CHANCE  TO  TRY  MUNICIPAL 
OWNERSHIP. 


It  is  not  often  that  a  street  railway  system,  with  all  the 
appliances,  may  be  had  for  the  asking,  but  such  is  the  case 
with  the  little  city  of  Woodland,  Cal.  Dr.  T.  Ross,  presi- 
dent of  the  Woodland  Street  Railway  Company,  offers  to 
give  to  the  city  the  entire  service,  with  tracks,  cars,  horses 
and  car  house,  providing  the  city  will  maintain  and  operate 
the  sjstem  for  at  least  five  years.  The  board  of  trustees 
hesitate  about  accepting  the  gift  until  some  expression  is 
made  by  the  citizens  of  Woodland. 


MEASURING  TRACK  WITH  A  BICYCLE. 


The  manager  of  a  small  road  recently  remarked  to  C.  L. 
Wight,  secretary  of  the  Toledo  Traction  Company,  that  he 
v/as  bothered  in  getting  some  track  measurements,  and  did 
not  want  to  go  to  the  expense  of  having  it  chained.  That's 
easv,  replied  Mr.  Wight,  if  you  do  not  need  the  measure- 
ment down  to  a  few  inches  all  you  have  to  do  is  to  run  a 
bicycle  over  the  route,  riding  in  the  middle  of  the  track,  and 
note  the  starting  and  finishing  figures  of  the  cyclometer  on 
the  wheel.  To  make  doubly  sure  let  two  riders  go  over  the 
route,  or  the  same  one  two  or  three  times,  and  take  the  aver- 
age distance  recorded.  It  can  be  quickly  done,  will  not  cost 
anything,  and  will  give  results  sufficiently  accurate  for  many 
purposes. 

CITY  GUIDE  BOOK  FOR  ATLANTA. 


The  -Xtlanta  (Ga. )  Consolidated  Railway  Com])any  has 
recently  published  a  very  attractive  pamphlet,  giving  a  con- 
densed time  table,  describing  some  of  the  most  pleasant 
places  around  Atlanta  to  visit  and  containing  a  fund  of  gen- 
eral information.  The  i8  miles  of  lines  extend  to  the  sub- 
urban towns  of  Decatur,  Pittsburg,  Kdgewood,  Kirkwood 
and  Inman  Park.  Fort  McPherson,  the  government  post 
and  reservation,  Grant  Park,  Lakewood  Park  and  Hris- 
bine  Park  are  all  pleasant  jilaces  for  a  trip  on  the  trolley 
cars.     A  few  hints  are  given  to  the  patrons  of  the  company 


in  reference  to  getting  on  and  off  the  cars  and  in  dealing 
with  the  conductor.  The  good  will  of  the  railway  com- 
pany to  its  patrons  is  manifest  by  this  request :  "  Sugges- 
tions from  patrons  or  friends  of  the  road  as  to  the  better- 
ment of  its  service,  or  on  any  other  points,  will  be  gladly 
received,  and  where  possible  such  suggestions  will  be 
adopted,  provided  they  prove  to  be  in  the  interest  of  the 
public  and  the  company."  Advertising  on  two  pages  of  the 
circular  paid  for  its  publication. 


CLEVELAND  SUBURBAN  SYSTEMS. 


The  accompanying  map  shows  the  electric  suburban  or 
interurban  railways  which  connect  Cleveland  with  a  score  of 
the  towns  and  villages  Iving  within  a  radius  of  30  miles  of 
the  city.  Even  at  the  present  time  the  electric  suburban 
transportation  facilities  enjoyed  by  Cleveland  are  more  com- 
plete than  can  be  found  elsewhere,  and  a  glance  at  the  num- 
ber of  towns  in  the  vicinity  not  so  served  makes  it  evident 
that    there   is    ample    opportunity   for     the     construction   of 


feeders  for  and  extensions  to  the  existing  lines.  The  electric 
lines  all  terminate  at  the  public  square  in  Cleveland,  and  bj' 
thus  being  of  more  convenient  access  to  the  public  are  able 
to  compete  with  the  steam  roads  even  in  the  matter  of  time. 
The  fares  to  Painesville  and  Akron  are  80  cents  and  $1.00, 
as  against  $1.45  and  $i.go  charged  by  the  steam  roads.  The 
lines  now  in  operation  serve  16  towns  with  an  aggregate 
population  of  66,000 ;  the  Lorain  &  Cleveland  line  and  the 
extension  to  Oberlin,  now  building,  will  increase  this  figure 
to  nearly  100,000.  During  the  month  of  March  the  Akron, 
Bedford  &  Cleveland  carried  31,200;  the  Cleveland,  Paines- 
ville &  Eastern  36,400,  and  the  Cleveland,  Rcrea  &  Elyria 
23,500  passengers. 


l'"()riiliisnrc  proceedings  against  the  Gohnnbiis  (()hi(i) 
Central  Railway  Company  have  been  instituted  by  tlie 
trustee  of  the  bond  mortgage.  This  action  will  likely  pre- 
vent the  establishment  of  the  freight  service  contemplated. 
The  company  has  always  done  a  certain  amount  of  hauling 
lii-lween  Columbus  and  Wcstcrville,  charging  at  the  rate  of 
.'^  |.o()  per  I'iir  and  iillowing  one  hour  for  lunding  ;mi(I  unload- 
ing at  cMcli  end  <if  Ihe  run.  An  I'xtt'nsiiiii  of  tliis  service 
was  planneil  bill  will  hardly  be  carrii'd  cml. 
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Interesting  Bits  of  Information  from  all  Parts  of  the  Country, 
Boiled  Down  for  Busy  Readers. 


SpriiijificUI,  Mass.,  will  do  its  street  sprinkling  with  elec- 
tric car  sprinklers.  

The  Lindell  Railway  Company  of  St.  Louis  has  purchased 
the  Midland  Street  Railway  anil  the  Clayton  &  Delmar 
Railroad.  

In  Milwaukee  a  judgment  of  $11,981  has  been  paid  a 
6-year-old  boy  who  lost  an  arm  and  a  leg  by  being  run  over 
three  years  ago. 

The  Rochester,  N.  Y.,  railway  has  been  ordered  to  dis- 
continue the  hanging  of  signs  from  span  wires,  whether  for 
charitable  or  other  purposes. 


Owing  to  the  sudden  death  of  R.  M.  Fernal,  the  princi- 
pal owner  and  president  of  the  Eureka  (Cal.)  Street  Rail- 
way Company,  the  cars  have  stopped  running  and  as  the 
road  is  in  a  bad  financial  condition,  there  is  little  prospect  of 
operation  being  resumed. 

A  Chicago  justice  refused  to  fine  a  man  arrested  for  spit- 
ting in  a  street  car,  on  the  grounds  that  the  law  under  which 
the  arrest  was  made  was  unconstitutional ;  but  stated  he 
would  have  imposed  a  fine  had  the  offender  been  booked  on 
a  charge  of  "  disorderly  conduct." 


B.  F.  Harris,  Jr.,  the  successful  young  president  of  the 
railway,  electric  lighting,  gas  and  water  works  properties,  at 
Champaign  and  Urbana,  111.,  has  consolidated  them  all  into 
one  company  called  the  Urbana  &  Champaign  Railway, 
Gas  &  Electric  Company.  Mr.  Harris  is  president  of  the 
new  company. 

The  city  council  of  Los  Angeles,  Cal.,  passed  a  resolution 
to  prevent  the  erection  of  poles  or  the  stringing  of  wires 
in  the  business  section  of  the  city.  It  further  required  that 
all  poles  and  wires  in  the  "conduit  district"  must  be 
removed  within  a  year.  An  exception  was  made  in  favor 
of  electric  railway  poles  and  wires. 


A  loan  of  $100,000  was  made  by  the  Union  Trust  Com- 
pany of  San  Francisco,  to  the  San  Diego  Electric  Railway 
Company  for  40  years  at  five  per  cent  interest.  A  mort- 
gage has  been  given  on  all  the  property,  real  and  personal, 
including  franchises,  power  houses,  cars,  railroads,  and  all 
that  may  be  built  within  the  next  40  years. 


A  terrific  explosion  occurred  in  the  tunnel  of  the  London 
Underground  Railway,  severely  injuring  10  persons  and 
wrecking  a  passenger  car.  It  was  supposed  that  the  acci- 
dent resulted  from  an  explosion  of  accumulated  gas  or  else 
it  was  due  to  the  placing  of  a  bomb  in  the  tunnel  by  some 
one  wishing  to  destroy  the  station  near  b}-. 


An  ordinance  was  introduced  to  forbid  the  aldermen  from 
receiving  passes  over  the  Superior  (Wis.)  Rapid  Transit 
Railway.  Several  of  the  members  stated  that  they  had 
enjoyed   the   privilege  ^of   free   rides   for  the   past  two  years 


and  did  not  care  to  be  deprived  of  it  now.      The  bill  was  laid 
on  the  table  for  the  new  council  to  consider. 


An  alderman  of  Port  Angeles  not  long  since  was  greatly 
exercised  over  a  paving  problem  and  vigorously  championed 
wood  in  a  speech,  closing  as  follows  :  "  Gentlemeu,  I  con- 
sider it  our  bounden  duty  to  degrade  and  pave  these  streets. 
By  putting  our  heads  together  we  can  at  least  construct  a 
wooden  pavement.  By  so  doing  our  posteriors  will  forever 
bless  us." 

The  reports  of  the  Brooklyn  Heights  and  the  Brooklyn, 
Queens  County  &  Suburban  Railroad  Companies,  of  the 
Brooklyn  Rapid  Transit  system  for  the  quarter  ending 
March  31,  1S97,  show  earnings  of  $959,703;  operating 
expenses,  $644,947 ;  fixed  charges  and  taxes,  $449,343. 
Exclusive  of  taxes  operating  cost  67.20  per  cent  of  earnings. 
The  deficit  is  $75,161  against  $128,981  for  same  period  in 
1S96. 

Calumet  Electric  Railway  stockholders.  May  4,  elected 
John  Farson,  president ;  Charles  R.  Corwith,  vice-president, 
and  H.  B.  White,  secretary  and  treasurer.  During  the  year 
ending  April  30  the  road  earned  all  operating  expenses  and 
a  surplus  of  $10,000.  A  short  extension  of  the  company's 
Lake  avenue  line  will  be  made  by  Receiver  John  C. 
McKeon. 


The  Baltimore  &  Ohio  Railroad  Company  has  extended 
the  electric  equiptnent  of  its  Belt  Line  at  Baltimore  a  dis- 
tance of  two  miles,  to  Waverly.  Hereafter  freight  trains 
will  be  drawn  to  that  point  by  the  powerful  electric  loco- 
motives. The  object  of  the  extension  is  to  do  away  with 
the  smoke  nuisance,  and  to  enable  rapid  transit  over  the 
heavy  grades. 

More  trouble  has  been  experienced  on  the  Brooklyn 
bridge  from  broken  axles  on  the  electric  cars.  Although 
the  axles  are  of  the  best  make  on  the  market  and  are  the 
same  size  as  are  used  on  many  of  the  steam  roads,  yet  the 
company  has  decided  to  get  new  axles  one-half-inch  larger 
in  diameter.  It  is  thought  that  not  enough  allowance  has 
been  made  at  the  curves  in  the  width  of  the  guage  and  that 
the  trouble  will  not  cease  until  this  defect  is  remedied. 


G.  A.  Wheeler,  general  manager  of  the  Love  Electric 
Traction  Company,  states  that  this  company  has  purchased 
the  franchise  rights  of  the  General  Electric  Railway  of 
Chicago,  and  will  proceed  to  build  the  road  as  soon  as  it  is 
possible  to  complete  the  preliminary  arrangements.  The 
offices  of  the  two  companies  are  at  955  Old  Colony  building, 
Chicago,  but  there  are  no  signs  of  the  preparation  visible 
there.  Mr.  Wheeler  declines  to  make  any  statements  as  to 
when  contracts  will  be  let. 


Conductor  H.  E.  Miller,  of  the  Frederick  &  Middletown 
Electric  Railway,  lost  his  life  and  wrecked  a  freight  car 
through  his  disobedience  of  the  company's  orders.  On  the 
Catoctic  mountain  line  the  motor  car  sometimes  leaves  a 
freight  car  at  the  top  of  the  mountain  to  be  loaded  and  pro- 
ceeds on  to  Middletown.  Conductor  Miller  was  in  charge 
of  such  a  car  and  decided  to  run  it  down  the  mountain  by 
gravity.  He  soon  lost  control  of  it  and  at  the  crossing  at  the 
foot  of  the  mountain  it  jumped  the  track,  shattered  a  trolley 
pole  and  stopped  in  a  newly  plowed  field,  the  conductor  being 
impaled  on  a  post. 
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The    Mahoning    \'alley    lines    at    Voungstown,  O.,  have 
been  equipped  with  the  Buffalo-  fender. 


A  "Tramway  Technical  Exhibition"  is  to  be  held  in 
Hamburg,  Germany,  August  5  to  9,  with  a  general  meeting 
on  the  6th  and  7th. 


The  first  car  over  the  extension  of  the  street  railway  to 
the  Soldiers"  Home  four  miles  north  of  LaFayette,  Ind.,  is 
scheduled  to  run  on  Mav  16. 


On  May  1  the  employes  of  the  Akron,  Bedford  &  Cleve- 
land were  notified  that  the  rate  of  wages  would  thereafter 
be  20  cents  instead  of   17  cents  per  hour. 


Wages  on  the  Duryea  line  of  the  Pittsburg  Traction 
Company  were,  on  May  15,  reduced  from  $1.70  to  $1.30  per 
dav.     It  is  not  expected  that  other  lines  will  be  affected. 


The  Consolidated  and  North  Side  roads  of  Pittsburg 
have  modified  their  recent  orders  so  as  not  to  discriminate 
against  workingmen  carrying  tools  so  long  as  the  burden  is 
a  reasonable  one. 

J.  T.  Windrim  was  chosen  president  of  the  Holmesburg, 
(Pa.)  Tacony  &  Frankfort  Electric  Railway  Company,  F. 
F.  Bell,  vice-president,  and  James  Pollock  a  member  of  the 
board  of  directors. 

Charles  A.  Bien,  superintendent  of  the  Akron  &  Cuya- 
hoga Falls  Rapid  Transit  Company,  was  struck  by  a  trolley 
pole  while  working  on  the  top  of  a  disabled  car.  His 
injuries  were  quite  serious. 


An  electrical  stamp  canceling  machine  has  been  placed  on 
the  street  railway  postal  car  running  on  the  Mission  street 
line  in  San  Francisco.  Power  is  furnished  by  a  small  motor 
taking  current  from  the  line. 


The  transfer  office  of  the  Capitol  Traction  Company  in 
front  of  the  Treasury,  Washington,  D.  C,  was  set  on  fire- 
by  the  explosion  of  a  coal  oil  stove.  Two  printing  outfits 
for  transfers  were  burned  together  with  other  property 
making  a  loss  of  $1,000. 


Martin  Lane  of  Philadelphia,  was  chosen  president  of  the 
Portsmouth  (Va.)  Street  Railway  in  place  of  Gen.  J.  K. 
Siegfrieil,  deceased;  C.  W.  Wilson  of  Pottsville,  Pa.,  was 
elected  secretary.  The  other  ofiicers  and  directors  were 
re-elected,  The  board  decided  to  change  the  lines  to  a 
trolley  system. 

Another  "  revolution  in  street  railway  propulsion  "  is 
threatened,  this  time  by  the  Atmospheric  Railway  &  Power 
Company  of  Baltimore.  The  cars  are  to  be  propelled  by 
atmospheric  pressure,  a  more  or  less  perfect  vacuum  being 
formed  by  steam  power  behind  the  piston  which  is  con- 
nected to  the  car  axle. 

The  Consolidated  Road  at  Butte,  Montana,  has  received 
from  the  city  a  new  franchise  which  permits  it  to  continue 
the  operation  of  its  cable  lines  or  a  change  to  trolley  at  such 
time  as  desired  within  three  years.  The  proposed  change 
would  be  made  with  a  view  of  having  one  power  station  tlo 
the  work  now  performed  by  two. 


Suit  to  recover  $10,000  deposited  as  security  to  guarantee 
the  construction  of  its  electric  road  according  to  terms  of 
the  franchise  was  brought  by  the  Peekskill,  State  Camp  & 
Mohegan  Railroad  at  Peekskill,  N.  Y.  Judge  Dykman 
has  just  decided  that  as  the  railroad  company  failed  to  keep 
its  agreement  its  deposit  was  forfeited. 


F.  L.  Wanklyn,  general  manager  of  the  Toronto  Street 
Railway  Company,  has  gone  to  Montreal  to  assume  charge 
of  the  Montreal  road  during  the  absence  of  James  Ross, 
vice-president,  and  Granville  Cunningham,  general  manager, 
who  sailed  for  England  May  S  to  superintend  the  construc- 
tion of  the  new  electric  line  in  Birmingham. 


The  annual  meeting  of  the  stockholders  of  the  Winona 
(Minn.)  Street  Railway  &  Electric  Light  Company,  was 
held  in  Boston  and  the  following  officers  chosen:  A.  Perry, 
president ;  R.  T.  Payne,  vice-president ;  A.  Burr,  secretary 
and  treasurer,  and  S.  B.  Livermore,  general  manager. 
Except  Mr.  Livermore  the  ofiicers  are  all  Boston  men. 

The  following  officers  have  been  chosen  for  the  Lafayette 
(  Ind. )  Street  Railway  Company  ;  W.  G.  Griffith  of  Phila- 
delphia, president ;  Paul  M.  Elsasser  of  Philadelphia,  vice- 
president ;  J.  T.  Henderson,  secretary  and  treasurer,  and  E. 
B.  Gunn,  general  manager.  The  new  board  of  directors 
consists  of  W.  G.  Grifiith,  P.  M.  Elsasser,  J.  L.  Jones,  ]. 
M.  Kennedy,  T.J.  Levering,  H.  W.  Moore  and  J.  L.  Cald- 
well. 

The  Harrisburg,  (Pa.)  Traction  Company  has  been  sell- 
ing tickets  25  for  $1.00,  but  has  been  compelled  to  stop  it 
on  account  of  the  misuse  made  of  such  tickets  by  the  mer- 
chants of  the  city.  The  store-keepers  offered  tickets  as  a 
premium  for  each  bill  of  goods  purchased  and  this  practice 
became  so  general  that  the  four  cent  fare  became  the  basis 
instead  of  five  cents.  The  traffic  did  not  justify  such  a 
reduction  and  the  tickets  have  been  withdrawn. 


E.  C.  McCloy,  who  is  a  member  of  the  American  Tribune 
Soldiers  Colony,  at  Fitzgerald,  Ga.,  writes  that  it  is  desired 
to  interest  someone  in  the  promotion  of  a  street  railway  in 
that  city,  which  in  two  years  has  grown  to  6,000  population, 
and  the  founders  expect  will  reach  20,000  in  5  years.  Two 
steam  roads,  with  three  more  in  sight,  and  a  navigable  river 
river  furnish  excellent  transportation  and  a  rich  country  and 
facilities  for  manufacture  promise  a  bright  future. 


The  Southwest  Missouri  Electric  Railway  has  passed  out 
of  the  hands  of  the  Harrisburg,  Pa.,  stockholders  and  is 
now  controlled  by  local  capitalists  of  Carthage,  Mo.  Robert 
Moore,  Wm.  McMillen,  W.  E.  Hall  and  Isaac  Perkins  are 
tlie  new  directors;  D.  R.  Gloucher  was  chosen  president; 
C.  F.  Mcl'^lroy,  secretary,  and  F.  H.  Fitch,  superintendent. 
This  is  an  interurban,  32  miles  in  length,  and  runs  through 
Carthage,  Cartersville,  Webb  City,  Joplin  and  Galena,  Kan. 


What  promised  to  be  a  serious  fire  in  the  car  barn  of  the 
Consolidated  .Street  Railway  Company  of  Grand  Rapids, 
.Mich.,  was  iiMrriiwh  avi-tted.  It  is  supposed  that  a  live 
coal  from  a  stove  in  one  of  the  cars  dropped  on  the  floor  and 
set  fire  to  it.  The  fire  rapidU  spread,  but  as  soon  as  the 
heat  was  great  enough  to  act  on  the  automatic  fire  exting- 
uishers, eight  of  them  began  to  spray  water  on  the  flames 
aiul  materially  assisted  the  fire  department  in  confining  the 
diuiiage  to  one  car. 
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POWER  STATION  CONTROVERSEY  IN 
CHICAGO. 


Engineers,  like  doctors  and  lawyers,  often  disagree,  but  it 
is  astonishing  in  these  days  to  find  men  who  term  themselves 
engineers  saying  that  in  properly  designed  boilers  plants, 
economizers  are  no  good,  that  simple  cylinder  engines  are 
more  economical  and  better  adapted  to  street  railway  work 
than  compound  condensing  engines ;  that  dj-namos  driven 
by  means  of  rope  transmission,  are  more  desirable,  reliable 
and  economical  than  direct  driven  units,  and  so  on ;  such 
however,  is  the  case  according  to  an  article  which  appears 
in  the  May  issue  of  the  Street  Railway  Journal. 

In  the  first  place  economizers  are  a  valuable  adjunct  to 
any  boiler  plant,  whether  well  designed  or  not,  and  is  it  not 
a  fact  that  99  per  cent  of  the  engineers  in  the  old  country 
and  in  this  are  firm  believers  in  them.  In  some  instances 
they  give  better  results  than  in  others,  according  to  the  class 
of  boiler  and  method  of  setting.  For  example,  in  the  case 
of  a  battery  of  Galloway  or  similar  boilers  where  the  gases 
from  the  furnaces  are  kept  in  contact  with  the  boiler  by 
means  of  flues  100  ft.  long,  before  they  enter  the  main  flue 
leading  to  the  stack  you  will  find  the  gases  at  a  lower  tem- 
perature than  in  the  case  of  return  tubular  or  water  tube 
boilers.  However,  in  such  a  case,  the  gases  by  being  passed 
through  an  economizer,  would  raise  the  temperature  of  the 
feed  water  from  too  deg.  to  120  deg.  Fahr.,  as  shown  by 
the  reports  of  the  chief  engineer  of  the  Manchester  Steam 
Users'  Association,  England,  abstracts  of  which  have  been 
given  from  time  to  time  in  the  engineering  papers. 
Wherever  they  have  been  installed  in  connection  with 
electric  or  other  plants  in  this  country,  they  have  been  found 
economical,  and  although  the  first  cost  may  seem  a  trifle 
heavy,  yet  in  a  short  time  they  will  prove  by  results  given 
in  actual  work,  that  it  is  a  profitable  investment.  As  a 
large  number  of  plants  which  have  been  equipped  with 
economizers  have  been  designed  by  engineers  of  high 
standing  and  good  reputation,  and  are  generally  considered 
very  good  from  a  mechanical  standpoint,  I  would  ask  Mr. 
Pierce  and  his  colleagues  if  these  have  been  properly 
designed  and  installed,  and  if  they  can  suggest  any  improve- 
ments in  them.  Such  information  would  be  beneficial  to  the 
engineering  fraternity  at  large. 

Coming  to  the  question  of  engines,  Mr.  Hill  tells  us  that 
simple  non-condensing  engines  for  street  railway  work  are 
the  most  economical  for  his  company,  but  why  this  particu- 
lar company  more  than  any  other  engaged  in  the  same  class 
of  work.  It  is  an  acknowledged  fact,  not  from  24  hour  test 
results,  but  from  continuous  working  in  large  stations  from 
one  end  of  the  year  to  the  other,  that  compound  condensing 
and  non-condensing  engines  are  more  economical  than  single 
cylinder  condensing  and  non-condensing  engines  respect- 
ively. As  a  practical  proof  of  this  statement,  compare  the 
coal  bills  of  plants  having  the  different  classes  of  engines ; 
also  look  at  the  number  of  plants  where  extensions  and  alter- 
ations have  been  made,  and  you  will  find  the  simple  engine 
has  given  place  to  the  compound,  either  with  or  without 
condensers,  and  further  look  at  the  number  of  boilers 
installed  in  one  case  as  compared  with  those  in  the  other. 
From  a  theoretical  point  any  engineer  having  a  thorough 
knowledge  of  heat  and  the  expansive  properties  of  steam, 
combined  with  the  principles  of  engine  design,  can  verify 
the  above  statement. 

One  objection  against  direct  coupling  is  the  want  of  elas- 


ticity, which  in  case  of  sudden  and  heavy  overloading  might 
cause  a  breakdown,  but  why  cannot  engines  for  street  rail- 
way work  be  designed  on  the  same  lines  regarding  strength 
as  those  in  the  mercantile  marine  service,  which  are  subject 
to  far  heavier  shocks  and  loads,  especially  in  very  rough 
weather,  and  seldom  give  out.  If  possible  in  one  case  it 
can  surely  be  done  in  the  other,  especially  when  one  type  of 
engine  is  controlled  by  a  governor  and  the  other  is  not. 

Regarding  generators,  Mr.  Hill  lays  great  stress  on  the 
accidents  caused  where  direct  coupled  units  have  been  used. 
Have  not  accidents  without  number  been  caused  by  the 
bursting  of  fly-wheels  in  belted  plants,  not  onlj'  demolish- 
ing the  engines  and  building,  but  killing  several  persons  out- 
right and  damaging  property  far  beyond  their  own  walls? 
Again,  fires  have  been  caused  by  short  circuits  in  belted 
plants  with  no  crane  or  direct  coupled  unit  in  sight,  the 
cause  of  the  fire  often  being  located  a  mile  or  more  from 
the  central  station.  Mention  is  made  of  a  plant  with  com- 
pound condensing  engines  and  direct  coupled  units  having 
lost  two  armatures  whilst  a  third  was  being  repaired,  tying 
up  the  road.  It  strikes  me  forcibly  that  the  plant  in  ques- 
tion may  have  been  too  small  for  its  work,  and  as  one  arma- 
ture had  become  disabled  the  load  was  too  great  for  the 
other  two,  and  by  overloading  they  gave  out.  Such  cases 
as  this  have  occurred  in  other  plants,  and  have  often  been 
due  to  insufficient  capacity,  neglect  and  shortsightedness  by 
not  keeping  the  machinery  in  proper  repair  and  working 
order.  As  to  the  Western  avenue  plant  in  Chicago  there 
must  be  something  radically  wrong  with  the  design  of  the 
machines  to  necessitate  this  continued  tinkering,  otherwise 
why  have  not  the  same  troubles  occurred  in  other  plants 
belonging  to  the  same  company  ? 

I  fail  to  see  how  it  is  necessary  to  disconnect  the  genera- 
tors to  repair  the  engines  in  a  direct  coupled  plant  except  in 
case  of  a  fractured  shaft,  for  as  a  rule  the  shaft  and  its  bear- 
ings are  the  only  parts  immediately  connected  with  the  gen- 
erators, and  you  could  remove  the  rest  of  the  engine  without 
disturbing  these.  In  case  of  re-babbiting  the  boxes,  as 
engines  are  now  designed,  it  is  necessary  in  any  case  to  lift 
the  shaft  slightly  so  as  to  remove  the  box. 

Mr.  Hill  says  the  frictional  load  is  from  two  to  four  per 
cent  less.  Does  he  refer  to  the  main  bearings  alone,  or  the 
frictional  load  the  engine  has  to  overcome  as  a  whole, 
including  the  rope  driving  gear  and  its  adjuncts?  Further- 
more, does  he  refer  to  the  friction  when  the  engine  is  run- 
ning the  dynamos  with  no  load  or  when  running  with  a  full 
load? 

A  good  return  tubular  boiler  will  give  results  as  good  as 
many  of  the  water  tube  class,  but  can  you  raise  steam  as 
rapidly  with  them ;  are  they  as  safe  as  the  water  tube  class ; 
don't  they  take  up  more  room  for  an  equal  horse  power,  and 
when  one  of  a  battery  explodes  three  or  four  others  follow 
suit  from  some  unknown  cause ;  and  how  often  we  read  of 
these  accidents  with  loss  of  life  and  property,  whilst  an  occa- 
sional tube  only  may  need  replacing  in  the  other.  In  case  of 
emergency  and  having  to  feed  with  cold  water,  how  many 
shell  boilers  have  cracked  and  leaked  on  their  lower  sur- 
faces, whilst  a  water  tube  has  done  its  work  irrespective  of 
hot  or  cold  water.  The  New  Haven  Railroad  may  have 
used  the  return  tube  boilers,  but  at  the  same  time  it  installed 
direct  driven  units  as  being  better  and  more  economical  than 
any  other. 

Under  the  head  of  "Operation"  Mr.  Hill  says  that  the 
Edison    Electrical    Company     of    Paterson,    is     using    rope 
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drives  for  its  arc  machines,  and  that  it  has  the  most  economi- 
cal plant  in  America.  But  he  does  not  mention  that  it  has 
four  cross-compound  condensing  engines  with  direct  coupled 
units  for  the  electric  railway  work,  and  two  similar  engines 
and  dynamos  for  the  three  wire  incandescent  system,  whilst 
it  has  two  cross-compound  condensing  engines  for  driving 
the  arc  lighting  machinery,  and  furthermore,  all  the  boilers 
are  of  the  water  tube  type.  These  are  the  elements  which 
make  it  such  an  economical  plant. 

English  engineers  are  also  quoted  in  connection  with  this 
matter,  but  electric  traction  is  little  known  in  England,  and 
in  the  matter  of  lighting  they  are  away  liehind  their  Amer- 
ican cousins.  The  Englishman,  although  a  pioneer  in  steam 
railroading  and  navigation,  has  allowed  other  nations  to  go 
ahead  in  the  development  of  electricity.  There  are  many 
reasons  for  this,  one  of  which  is  they  are  subject  to  very 
severe  and  exacting  laws  and  not  allowed  to  put  up  poles, 
string  wires  and  lay  down  tracks  when  and  where  they 
please  ;  again,  they  do  not  rush  into  new  enterprises  without 
due  consideration  and  deliberation,  and  expect  a  fair  return 
for  the  money  they  invest.  What  they  have  done  in  elec- 
trical work  has  been  well  carried  out  and  in  a  substantial 
manner ;  but  large  direct  connected  units  are  almost 
unknown  to  them,  perhaps  the  only  example  of  this  class 
of  work  being  that  done  by  Ferranti,  at  Deptford,  near 
London.  However,  they  like  to  have  a  plant  symmetrical 
in  all  respects  and  do  not  care  to  mix  up  different  styles  in 
the  same  station,  and  this  may  have  had  something  to  do 
with  the  Liverpool  plant.  In  lighting  plants  they  have 
adopted  small  direct  driven  units  very  extensively  and  are 
still  moving  in  the  same  direction. 

In  conclusion  Mr.  Hill  gives  a  table  of  building  and 
power  costs  of  certain  plants  in  Chicago  and  makes  a  com- 
parison between  them  and  his  own.  Putting  first  cost  aside, 
for  the  cheapest  plant  is  not  always  the  best  and  most  econ- 
omical, I  should  think  the  best  thing  he  could  do  so  as  to 
make  a  comparison  is  to  measure  all  the  water  supplied  to 
his  boilers,  weigh  all  the  coal  carefully,  and  have  a  record- 
ing wattmeter  on  his  switchboard,  then  only  can  he  tell 
what  his  plant  is  doing ;  but  as  done  at  present,  by  taking 
half  hourly  readings,  no  man  on  earth  can  tell  what  the 
actual  output  is,  nor  can  he  tell  what  the  boilers  are  doing 
relatively  to  fuel  consumption  and  evaporation.  When  this 
is  done  he  can  find  out  the  cost  of  fuel  per  kilowatt-hour, 
which  is  the  factor  all  practical  men  consider  today  in  judg- 
ing whether  a  plant  is  economical  or  not. 

A  case  has  recently  been  brought  to  the  writer's  atten- 
tion in  Mr.  Hill's  own  city,  where  a  comparatively  small 
railway  plant  installed  a  direct  coupled  unit  and  thereby  dis- 
pensed with  the  running  of  three  single  Corliss  condensing 
engines  with  a  saving  of  some  seven  to  ten  tons  of  coal  in 
the  twenty-four  hours.  There  are  other  plants  all  over  the 
country  which  show  results  in  the  same  direction. 

I  think  enough  has  been  written  on  this  matter  to  con- 
vince any  practical  man  which  of  the  two  systems  is  the 
best. 

A    PUACTICAI.    Es-fJINKKH. 

The  many  friends  of  W.  B.  Allen,  for  a  long  time  gen- 
eral sales  agent  of  the  Brownell  Car  Company,  will  be 
pleased  to  learn  of  his  appointment  to  the  very  desirable 
position  of  secretary  to  the  president  of  the  board  of  public 
improvements,  St.  Louis.  The  appointment  is  for  four 
years  at  a  good  salary. 


CALIFORNIA  STATE  ASSOCIATION. 


The  Street  Railway  Association  of  California  held  its 
second  annual  meeting  at  the  California  Hotel,  San  Fran- 
cisco, May  6.  A  discussion  of  railway  matters  occupied 
the  day,  vice-president  S.  B.  McLenegan  presiding,  and  in 
the  evening  a  banquet  was  served. 

Among  those  present  were  :  S.  B.  McLenegan,  E.  P. 
Vining,  M.  B.  Stein,  H.  H.  Lynch,  E.  M.  Van  Frank,  Ira 
Bishop,  E.  P.  Vandercook,  C.  Gustafson,  J.  W.  Harris,  A. 
W.  Barran,  J.  C.  Skinner,  S.  L.  Foster,  H.  A.  Iddings,  G. 
H.  Fairchild,  W.  Clayton,  G.  A.  Loring,  J.  P.  Burk  of  San 
Jose,  F.  W.  Ely  of  Santa  Cruz,  George  T.  Smith,  C.  P. 
Gilbert  of  Sacramento,  Fred  C.  White,  F.  A.  Ross  of  Sac- 
ramento, F.  W.  Woodward  and  J.  F.  Burke  of  Los 
Angeles  and  L.  A.  Lighthipe. 


ELECTRICITY  FOR  CALIFORNIA  STEAM 
ROAD. 


No  little  interest  will  attach  to  the  announcement  of  Pres- 
ident Huntington  of  the  Southern  Pacific,  that  his  company 
has  under  consideration  the  conversion  of  its  steam  line  be- 
tween San  Francisco  and  San  Jose,  a  distance  of  50  miles, 
from  steam  to  electricity.  There  is  a  large  passenger  travel 
between  the  city  and  the  Santa  Clara  valley,  and  a  growing 
necessity  for  frequent  train  service,  and  the  plans  contem- 
plate half  hourly  trains.  The  change  will  not  be  made  be- 
fore next  year,  but  will  in  all  probability  be  put  under  way 
then. 


WRECK  IN  PORTLAND,  ORE. 


A  very  serious  accident  occurred  at  Portland,  Ore.,  on  the 
morning  of  April  27,  which  it  is  claimed  was  primarily 
caused  by  running  down  grade  at  an  excessive  speed.  A 
car  on  the  Mount  Tabor  line  was  approaching  Span's  slough, 
which  is  at  the  bottom  of  a  long  grade,  at  a  high  speed  and 
in  passing  a  jog  in  the  track  the  front  axle  was  broken, 
causing  the  car  to  leave  the  track.  At  the  slough  the  car 
broke  through  the  bridge  railing  and  plunged  into  the  water. 
There  were  34  persons  on  the  car,  three  of  whom  were 
killed  and  several  injured,  some  of  them  seriously. 


MASON  AT  INDIANAPOLIS   RESIGNS. 


A.  L.  Mason,  for  the  past  four  years  president  of  the 
Citizens'  Street  Railway,  Indianapolis,  resigned  on  May  8, 
going  to  Philadelphia  in  person  to  tender  his  resignation, 
which  was  accepted. 

Shickle,  Harrison  &  Howard  iron  works,  St.  Louis,  have 
a  constantly  increasing  demand  for  motor  gears,  and  in  addi- 
tion to  old  customers  are  steadily  adding  new  ones.  One  of 
the  orders  being  filled  this  month  is  for  500  steel  gears  for 
the  Chicago  City  Railway. 

The  E.  T.  Burrowes  Company,  Portland,  Me.,  announces 
two  new  styles  of  curtain  fixtures  for  street  cars,  making 
four  styles  now  manufactured  for  this  trade,  and  which 
gives  a  selection  which  meets  every  possible  requirements. 
The  Burrowes  shades  are  rapidly  becoming  the  standard  for 
street  railways,  thousands  of  them  being  in  use  on  the  best 
roads  in  all  parts  of  the  country. 
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NEW  PUBLICATIONS. 


We  acknowledge  the  receipt  of  the  catalog  of  the  Scoville 
Place  School,  Oak  Park,  111.,  of  which  W.  J.  Cooke,  vice- 
president  of  the  McGuire  Manufacturing  Compan)-,  is 
president. 

Thomas  G.  Gricr  has  just  published  a  revised  edition  of 
his  "  Note  Book  of  Wiring  Tables,"  which  treats  in  a  very 
thorough  manner  the  systems  of  calculating  the  sizes  and 
the  methods  of  wiring. 


The  April  29  issue  of  Lighting,  of  London,  was  a  special 
"fittings"  number  with  an  extended  article  on  electric  light- 
ing in  house  decoration,  which  is  handsomely  illustrated  and 
will  be  found  very  interesting. 


The  W.  J.  Johnston  Company  has  sent  out  a  new  cata- 
log of  electrical  books  published  by  this  firm  and  some 
pamphlets  giving  an  outline  of  the  contents  of  the  Electrica 
World  during  the  past  year.  The  excellence  and  variety  of 
the  Johnston  publications  are  well  known. 


The  yearly  catalog  of  Worcester  Polytechnic  Institute  has 
just  been  issued  giving  an  outline  of  the  five  courses  of 
study,  three  of  which  are  in  engineering.  In  the  electrical 
engineering  department  attention  is  given  to  the  design  and 
testing  of  street  railway  apparatus  and  lectures,  illustrated 
by  stereoptican  views,  are  delivered  by  Prof.  H.  B.  Smith. 

The  last  catalog  of  Purdue  University,  Lafayette,  Ind., 
has  been  received.  The  technical  courses  are  especially 
strong  in  electrical  and  railroad  engineering.  The  electrical 
laboratory  is  equipped  for  the  study  of  different  kinds  of 
apparatus  and  machines  in  commercial  use.  Several  street 
car  motors  are  mounted  with  series  parallel  controllers  and 
prony  brakes  to  absorb  the  power.  Prof.  W.  E.  Golds- 
borough  gives  a  course  on  the  design  of  street  railway 
apparatus. 

Catalog  No.  28,  issued  by  the  Murray  Iron  Works  Com- 
pany of  Burlington,  la.,  is  an  illustrated  book  of  72  pages 
descriptive  of  its  Sioux  corliss  engines,  formerly  known  as 
the  Sioux  City,  and  as  such  receiving  an  award  for  excel- 
lent workmanship  at  the  World's  Fair.  It  is  apparent  from 
the  list  of  the  users  of  the  Sioux  engines  that  they  are  very 
well  adapted  to  street  railway  and  electric  lighting  service, 
reference  being  made  to  50  such  companies.  A  catalog  will 
be  sent  to  those  interested  on  application. 


The  W.  J.  Johnson  Company  has  just  published  two 
books  of  much  value  to  electrical  engineers.  "Theory  and 
Calculation  of  Alternating  Current  Phenomena  "  is  the  title 
of  an  exhaustive  treatise  on  that  subject  by  C.  P.  Steinmetz, 
assisted  by  Ernst  J.  Berg.  It  is  a  book  of  425  pages  writ- 
ten in  a  terse  and  mathematical  style,  with  many  formulae 
and  curves.  A  knowledge  of  the  fundamentals  of  the  theory 
of  alternating  currents  and  electrical  terminology  is  presup- 
posed and  Mr.  Steinmetz  ably  discusses  the  phenomena  of 
resistance,  inductance,  capacity,  reactance,  admittance,  con- 
ductance, susceptance,  etc.,  with  reference  to  alternating  cur- 
rent apparatus.     Price,  $2.50. 


name  indicates,  a  book  full  of  suggestions  and  an  accumula- 
tion of  facts  from  operating  plants.  It  is  not  mathematical 
and  clearly  states  the  elemental  principles  of  electricity,  so 
that  it  does  not  take  an  engineer  to  follow  the  author  in  his 
treatment  of  the  subject.  Transmission  by  alternating  and 
direct  currents,  current  reorganizers,  prime  movers,  both 
steam  and  hydraulic,  the  construction  and  operation  of  lines 
and  power  house,  and  lastly  the  commercial  aspect  are  all 
topics  handled  in  a  lucid  and  pleasing  manner.  The  book  is 
profuselv  illustrated.      Price,  $2.50. 


We  have  received  from  Monsieur  Guyer-Zeller,  of 
Zurich,  the  chairman  of  the  Jungfrau  Railway  Syndicate,  a 
portfolio  of  information  regarding  the  "  Jungfraubahn,"  the 
electric  railway  which  is  to  bring  the  summit  of  this  incom- 
parable mountain  within  three  and  one-half  hours  of  the 
Little  Scheidegg.  After  a  thorough  consideration  of  the 
engineering  problems  involved  and  of  the  sanitary  and 
esthetic  objections  urged  against  the  enterprise,  a  concession 
was  granted  M.  Guyer-Zeller  in  December,  1894.  Subscrip- 
tions to  the  $1,200,000  of  bonds  and  the  $800,000  of  stock 
are  now  being  received  ;  it  is  the  desire  of  the  Syndicate  to 
interest  American  and  English  capital  to  the  extent  of  one- 
quarter  of  the  total. 

A  new  edition  of  the  "  Pocket  Handbook "  of  useful 
information,  relating  to  lead  covered  electric  cables  and 
insulated  wires,  has  been  published  by  the  Standard  Under- 
ground Cable  Company.  It  is  a  book  of  1S2  pages  contain- 
ing many  rules,  diagrams  and  tables  which  will  be  of  value 
to  electrical  engineers.  The  question  of  electrolysis  is  dis- 
cussed and  results  of  laboratory  and  commercial  practice 
given.  Directions  are  furnished  for  conduit  and  cable  laying 
and  jointing,  the  application  of  protective  devices,  location 
of  faults,  and  solutions  of  many  problems,  troublesome  to 
electricians.  The  book  is  in  a  neat  and  convenient  form 
with  a  hand}'  index.  It  is  a  souvenir  worthy  of  the  com- 
pany and  makes  a  valuable  addition  to  a  technical  library. 


"  Materials  of  Construction  "  by  J.  B.  Johnson  is  probably 
the  most  comprehensive  treatise  which  has  been  published 
on  this  subject.  Professor  Johnson  has  for  many  years  been 
an  earnest  student  of  engineering  subjects  and  in  this  work 
has  culled  the  most  valuable  developments  from  a  vast 
number  of  sources,  and  his  position  as  director  of  the  test- 
ing laboratory  of  Washington  University,  St.  Louis  has 
afforded  opportunity  for  special  work.  The  four  parts  of 
the  book  comprise  a  synopsis  of  the  principles  of  mechanics 
underlying  the  laws  of  the  strength  of  materials,  the 
manufacture  and  general  properties,  the  methods  of  testing, 
and  the  mechanical  properties  as  determined  by  tests.  The 
care  taken  to  incorporate  the  latest  data  available  makes  the 
work  particularly  valuable  to  the  practising  engineer  who 
has  not  the  time  to  make  his  own  researches.  Published  by 
John  Wiley  &  Sons,  New  York;  large  octavo,  Soo  pages; 
price  $6.00,  postpaid. 


Dr.  Louis  Bell  is  the  author  of  "  Electric  Power  Transmis- 
sion, a  Practical  Treatise  for   Practical   Men  "  and  it  is  as  its 


An  arrangement  has  been  made  bv  the  surface  and  eleva- 
ted roads  with  the  board  of  trustees  of  the  New  York  & 
Brooklyn  bridge  for  bridge  charges.  The  companies  are  to 
pay  five  cents  a  round  trip  for  each  car  operated  across  the 
structure  and  for  each  passenger  such  a  sum  as  will  be  deter- 
mined later  by  the  directors. 
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WATER  POWER  FOR  SANTA  CRUZ. 


Coal  is  very  expensive  in  California,  some  of  it  being 
shipped  all  the  way  from  Australia,  so  that  when  a  water 
power  is  deyeloped  near  where  power  is  needed  it  is  more 
valuable  than  in  the  eastern  states.  The  Big  Creek  trans- 
mission is  the  latest  project  of  this  kind  to  be  completed. 
Big  Creek  is  a  stream  of  considerable  magnitude,  having  its 
source  in  the  Coast  Range  and  emptying  into  the  Pacific 
ocean.  The  fall  available  for  power  is  926  ft.  and  the 
volume  of  water  is  sufficient  to  give  a  minimum  capacity  of 
500  h.  p.,  but  this  will  be  increased  to  1,000  h.  p.  by  build- 
ing a  reservoir.  By  constructing  a  flume  18x30  in.  and 
1 1,000  ft.  in  length  a  pressure  of  400  pounds  at  the  turbine 
is  secured. 

A  250-h.  p.  Pelton  water-wheel,  42  in.  in  diameter,  runs  a 
150-k.  w.  Westinghouse,  two-phase  generator.  Perhaps  no 
other  one  thing  has  been  a  greater  source  of  trouble  in  a 
water-power  plant,  with  a  fluctuating  load  such  as  is  re- 
quired for  a  small  street-railway  system,  than  the  governing 


BIG    CREEK    POWER    HOUSE. 

apparatus  for  the  water  wheels.  This  problem  has  been 
solved  by  the  installation  of  a  Replogle  electric  governer. 
The  speed  regulation  is  as  good  as  could  be  desired,  as  there 
is  very  little  change  from  no  load  to  full  load.  The  cut, 
from  a  photograph  furnished  by  F.  W.  Swanton,  the  prin- 
cipal promotor  of  the  system,  shows  the  power  house,  which 
is  a  wooden  structure.  The  entire  plant  was  completed  in 
58  working  days,  about  the  quickest  time  ever  made  on  this 
kind  of  work. 

The  current  is  conducted  to  two  75-k.  w.  transformers  at 
1,100  volts,  and  the  pressure  is  raised  to  11,000  volts  for 
transmission,  and  at  the  same  time  is  converted  into  a  three 
phase  current  by  the  Scott  system.  Two  lines  extend  18 
miles  to  Santa  Cruz,  one  of  three  No.  8,  B.  &  S.,  wires  for 
the  street  railway  circuit,  and  three  Xo.  5,  B.  &  S.,  for  light- 
ing service.  The  line  consists  of  redwood  poles,  30  ft.  long, 
and  set  approximately  40  to  the  mile.  Each  pole  carries 
two  cross  arms  for  the  two  power  circuits  and  a  bracket  for 
a  telephone  line.  The  wires  for  the  power  circuits  arc 
transposed  at  every  pole  to  avoid  self-induction,  and  the 
telephone  line  at  every  fifth  pole,  and  no  difficulty  is  ex- 
perienced in  carrying  on  a  conversation  between  the  power 
house  and  Santa  Cruz,  18  miles  distant. 

At  the  .Santa  Cruz  sub-station  the  voltage  is  transformed 
driwn  to  1,100  for  lighting  and  street  railway  purposes.  The 
-ireet  railway  lines  were  run  by   horses    from  1882  to  i8<;3. 


when  electric  traction  was  installed.  The  current  was  sup- 
plied from  one  So-h.  p.  and  one  90-h.  p.  generator  of  the 
General  Electric  midtipolar  type.  These  same  machines  are 
used,  but  the  engines  have  been  replaced  by  a  Tesla  motor, 
made  by  the  Westinghouse  Company.  The  motor  was 
started  April  9  and  has  been  running  with  satisfaction  since, 
even  under  the  most  exacting  service  that  the  road  demands. 


AUTOMATIC  LUBRICATION. 


A  liberal  supply  of  oil  fed  automatically  to  the  working 
parts  of  an  engine,  contributes  wonderfully  to  smooth,  quiet 
running,  and  relieves  the  engineer  from  the  drudgery  of 
watching  and  re-filling  a  lot  of  oil  cups.  The  cut  illustrates 
the  system  applied  to  the  American  Ball  engines  now  build- 
ing at  Bound  Brook,  N.  J. 

The  characteristic  features  of  this  system  include  a  posi- 
tive circulation  of  oil  from  an  external  storage  tank  into 
which  the  oil  is  strained  on  its  return  from  the  engine  frame, 
and  an  entire  separation  of  the  water  from  the  oil,  by  means 
of  a  tight  bulkhead   near  the  cylinder  end  of  engine  frame. 


SIDE    VIEW    OF    ENGINE. 

A  simple  pump  placed  in  the  storage  tank,  and  actuated 
from  the  rock  shaft,  circulates  the  oil  through  suitable  pipes 
and  discharge  nozzles,  to  the  stationary  working  surfaces, 
from  where  it  flows  by  gravity  or  centrifugal  force  to  the 
crank  pin  and  cross  head  pins  throughoil  holes  and  channels, 
provided  for  that  purpose,  and  thence  by  gravity  back  to  the 
storage  tank,  on  entering  which  it  passes  through  a  fine  gauze 
strainer  located  in  the  tank. 

To  insure  an  abundant  supply  of  oil  at  the  discharge  noz- 
zles, the  pumping  capacity  is  made  to  exceed  the  maximum 
requirement,  and  the  surplus  oil  escaping  through  a  relief 
valve  falls  back  into  the  storage  tank.  To  provide  against 
possible  derangement  of  the  pump,  a  gravity  receptacle  is 
is  arranged  to  be  instantly  attached  to  the  system,  as  an 
emergency  supply. 

The  reports  of  the  receiver  for  the  Metropolitan  Eleva- 
ted Railroad,  Chicago,  show  that  from  January  20  to  Feb- 
ruary 28,  the  number  of  passengers  carried  was  1,732,949, 
or  44,434  per  day  ;  and  for  March  1,482,161,  or  47,81  2  per 
day.  It  is  probable  that  this  increase  is  due  to  Sunday 
irafllc. 

The  Cayuga  Lake  Electric  Road  suffered  the  loss  of  a 
mile  and  half  of  copper  ground  wire  last  January.  The 
thieves  were  caught,  brought  to  Seneca  I'alls  and  upon 
pleading  guilty,  were  sent  to  the  county  jail  for  three 
months.  The  wire  was  recovered,  but  was  rut  up  into  \  cry 
short  Uaigtlis. 
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FOREIGN  FACTS. 


The  Board  of  Trade  has  permitU-il  the  running  speed 
between  DubHn  and  Dalkev  to  lie  reduced  lo  mhiutes  and 
the  eight  miles  is  now  made  in  70  minutes. 

The  lines  of  the  Dublin  iS:  Lucan  Tramways  Company 
are  to  be  changed  to  a  single  track  trolley  system.  A  power 
house  is  to  be  erected  and  rolling  stock  purchased. 


The  Leeds  tramway  lines  are  being  improved  and  addi- 
tional equipment  added.  An  order  for  10  new  trailer  cars 
has  been  placed  and  these  arc  to  be  mounted  on  Brill  trucks. 


The  damage  to  the  sea-going  car  of  the  Brighton  &  Rot- 
tingdean  line  from  the  storm  last  winter  was  not  so  serious 
as  was  anticipated.  It  has  been  repaired  and  is  again  in 
operation. 

The  Taunton,  England,  Town  Council  is  considering  an 
application  from  the  Taunton  &  West  Somerset  Electric 
Railways  &  Tramways  Company  which  wishes  to  construct 
a  trolley  line  in  the  borough. 


The  Halifax  tramway  committee  has  recommended  the 
adoption  of  the  overhead  trolley  system  and  is  at  work  on 
the  details.  It  was  recommended  that  electric  lights  on  the 
trolley  poles  be  substituted  for  the  present  lighting   system. 


J.  II.  Madden,  U.  S.  consul  at  Smyrna,  Turke}',  writes 
that  there  are  but  two  street  railways  in  that  province  and 
these  are  both  in  the  city  of  Smyrna.  These  lines  are  of 
small  importance  as  the  Turks  feel  little  need  of  rapid  loco- 
motion. 


The  Bury,  Rochdale  &  Oldham  Tramway  Company  has 
decided  to  equip  the  Rochdale  branch  of  the  company's 
lines  with  electricity  and  arrangements  to  that  effect  have 
been  made  with  the  borough  authorities.  The  trolley  sys- 
tem is  to  be  adopted. 

The  Belgian  Government  has  decided  to  make  a  trial  of 
electric  locomotives  on  the  state  railroad  running  from  Brus- 
sels to  Tervueren,  a  distance  of  nine  miles.  The  speed  is 
to  be  31  miles  an  hour  on  the  level  and  i8  going  up  the 
steep  grades.      Storage  batteries  are  to  be  tried  at  first. 


The  Highways  Committee  of  the  London  County  Coun- 
cil has  reported  favorably  on  the  application  of  the  London, 
Deptford  &  Greenwich  Tramways  Company,  to  operate  for 
one  year  Ribbe's  electric  accumulator  street  cars  on  the 
Rotherhithe  New  road,  between  Ray  mouth  road  and  the 
canal  bridge,  Old  Kent  road. 


Information  is  received  from  the  Imperial  &  Royal  Land 
Bank,  of  Vienna,  that  the  horse  tramway  of  Linz  is  to  be 
changed  to  an  electric  line  and  an  extension  is  to  be  made  up 
a  neighboring  mountain,  the  continual  ascent  being  10.5  per 
cent.  The  single  track  mileage  will  be  5.75  miles  long. 
There  will  be  17  motor  and  15  trailer  cars  on  the  line  and 
the  power  house  capacity  is  to  be  about  1,500  h.  p. 

A  London  syndicate  has  been  formed  for  the  purpose  of 
building  a  system  of  light  railways  on  the  island  of  Ang- 
lesey to  carry  both  freight  and  passengers.  The  local 
authorities  have  been  favorably  disposed  towards  the  project 


and  permission  has  been  granted  to  run  the  lines  along  the 
main  roads,  with  single  tracks  and  turn-outs  at  suitable 
intervals.      The  company  will  be  capitalized  at  .£140,000. 


The  Tramway  Committee  in  Glasgow  after  a  report  by 
the  chairman  that  the  expense  of  working  was  from  2  to  4 
cents  per  car-mile  for  electricity  as  against  16  cents  per  car- 
mile  for  horses,  adopted  the  following  resolution  :  "  That 
an  overhead  electric  system  of  tramway  traction  be  applied 
to  the  Springburn  route,  (three  miles)  and  that  the  co-op- 
eration of  the  Watching  and  Lighting  Departments  be 
secured  to  have  the  route  lit  by  electricity  from  the  same 
source." 

The  Imperial  Tramways  Company,  Bristol,  England, 
desiring  to  find  a  remunerative  re-investment  for  the  pro- 
ceeds of  some  Dublin  shares  recently  sold,  has  made  pro- 
visional arrangements  to  acquire  4,000  jCio  preference,  and 
4,000  JCio  ordinary  shares  of  the  London  United  Tram- 
ways. This  latter  company,  of  which  J.  Clifton  Robinson, 
London,  is  managing  director,  owns  and  operates  about  nine 
miles  of  track  in  the  west  end  of  London,  and  has  in  the 
last  two  years  paid  6  per  cent  on  preference  and  S  per  cent 
on  ordinary  shares. 

The  Public  Works  Cominittee,  of  Birmingham,  after  vis- 
iting Bristol,  Blackpool,  Paris,  Rouen,  Brussels,  Vienna, 
Budapest,  Dresden,  Berlin,  Hamburg  and  Bremen,  has 
returned  and  made  a  report  to  the  council.  It  recommends 
the  electric  conduit  system  in  preference  to  any  other  on 
account  of  its  insulated  return  and  greater  safety.  Prices 
quoted  to  the  committee  in  Berlin  for  a  mile  of  conduit  were 
but  25  per  cent  higher  than  for  the  trolley.  The  tramways 
company,  in  anticipation  of  a  favorable  report  for  the  trol- 
ley lines,  had  placed  some  orders  for  trolley  equipment  which 
will  have  to  be  withdrawn  if  the  decision  of  the  com- 
mittee stands. 


In  a  recently  published  report  the  directors  of  the  Hano- 
ver tramway  system  advocated  the  extension  of  the  storage 
battery  system  in  preference  to  the  trolley  and  gave  figures 
to  substantiate  their  judgment.  Storage  battery  cars  are 
run  in  the  center  of  the  city  and  trolley  lines  extend  into  the 
suburbs.  The  cost  of  maintenance  has  been  accurately 
determined  and  found  to  be  about  two  cents  per  car-mile  for 
storage  battery  over  the  trolley  but  the  directors  think  that 
the  battery  cars  have  advantages  which  more  than  compen- 
sate for  this  difference.  As  soon  as  the  necessary  arrange- 
ments can  be  made  the  whole  system  will  be  equipped  with 
the  battery  cars. 

Another  street  tramway  committee  is  to  make  an  extended 
tour  of  inspection.  After  considerable  discussion  with  the 
city  council  of  Douglas,  Isle  of  Man,  the  Douglas  Southern 
Company  offered  to  pay  the  expenses  of  the  traction  com- 
mittee, the  town  clerk  and  the  borough  surveyor  in  a  trip  to 
London,  Paris,  Frankfort,  Dresden,  Berlin,  Hamburg,  Col- 
ogne, Brussels,  Liege,  Rouen,  Bristol  and  Prescot.  It  would 
seem  that,  as  this  field  has  been  pretty  well  covered  by  the 
tramway  committees  of  other  English  cities  and  all  of  them 
have  recommended  some  form  of  trolley  traction,  this  long 
jaunt  is  unnecessary.  However  the  report  of  this  committee 
will  be  awaited  with  interest.  The  tramways  company  is 
improving  its  roadbed  and  making  some  extensions  to  its 
lines  in  anticipation  of  a  heavy  summer's  traffic. 
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NEW    TYPES   OF    LIGHTNING   ARRESTERS. 


To  be  effective  in  conducting  away  high  potential  dis- 
charges generated  in  overhead  Hnes  by  atmospheric  disturb- 
ances, the  lightning  arresters  must  have  a  less  resistance 
across  the  spark  gaps  than  has  the  insulation  of  the  appara- 


CONNECTIONS  OF 

WIRT  ALTERNATINS  CURRENT  SHORT  6AP 

LIGHTNING  ARRESTERS 

1000  TO  3000  VOLTS 


L.ine 


tus   to  be  protected,    which    in   railway  armatures   is  usually 

sufficient   to  withstand   a   voltage  of  3,000.     The   perfected 

arrester  for   use  with   500-volt  continuous  currents  adopted 

by  the  General    Electric  Company   is   known   as  type  M-D 

and  has  a  spark  gap  of  ^  in., 

which  a  2,000  volt  current  will 

bridge.     The  gap  is  in  a  strong 

magnetic  field  so  that  the  arc  is 

at    once    blown    out.     To   limit 

the  current  a  low  non-inductive 

resistance  is  placed  in  circuit. 

The  Wirt  alternating  current 
short  gap  arresters,  made  by 
this  company,  have  been  especi- 
ally designed  to  operate  effec- 
tively with  very  small  gap 
spaces.  For  1,000  volt  circuits 
there  is  a  single  ^'j-in.  spark 
gap  between  two  metal  cylin- 
ders 2  in.  in  diameter  and  2  in. 
long.  One  cylinder  is  connect- 
ed to  the  overhead  line  and  the 
other  to  the  ground  and  a  low 
non-inductive  graphite  resist- 
ance placed  in  circuit.  The 
combined  action  of  the  metal 
cylinders  and  non-inductive  re- 
sistance prevents  the  heating  of 
the  cylinders  when  the  lightn- 
ing discharge  passes  and  the 
formation  of  gas  which  would  enable  the  alternator  to  main- 
tain an  arc.  The  arc  itself  is  extinguished  by  the  reversal 
of  the  alternating  current. 


Ground 

CONNKCTIO.SS    FOR     MAGNET- 
IC   HI,0\V-OUT   ARRKSTKR. 


For  higher  voltage  the  number  of  gaps  is  increased, 
exhaustive  tests  showing  that  for  an  i  1,000- volt,  5,000-h.  p. 
line  there  should  be  i^   gap  spaces. 

The  cuts  show  the  connections  for  these  two  types. 


DAMAGE  SUIT  FOR  FAILURE  TO  DELIVER 
COPPER. 


In  the  supreme  court  of  New  York,  a  case  was  disposed 
of  last  week  which  has  been  in  litigation  some  time  ;  the  set- 
tlement being  reached  by  a  discontinuance  of  the  suit  of 
the  Okonite  Company  against  Holmes,  Booth  &  Haydens. 

The  complaint  showed  that  in  June  1895,  Holmes,  Booth 
&  Haydens  sold  to  the  Okonite  Company  300,000  lbs.  cop- 
per at  1 2  v/  cents,  and  after  delivering  50,509  lbs.  stopped 
further  delivery.  The  Okonite  Company  then  in  September 
1895  purchased  elsewhere  the  balance  of  the  copper  at  14 
cents,  and  sued  Holmes,  Booth  &  Haydens  for  the  differ- 
ence, about  $4,500.  Holmes,  Booth  &  Haydens  denied  the 
contract.  An  order  discontinuing  the  suit  was  entered  in 
the  clerk's  office  on  April  2r,  and  on  inquiry  it  is  understood 
that  Holmes,  Booth  &  Haydens  paid  the  Okonite  Company 
about  $2,800  for  a  settlement. 


J.  G.  WHITE  &  COMPANY. 


A  new  corporation,  the  J.  G.  White  &  Company,  has 
been  organized  under  the  laws  of  the  state  of  New  York, 
with  a  fully  paid  capital  of  $100,000.  It  succeeds  to  the 
business  of  the  White-Crosby  Company,  of  29  Broadway, 
New  York,  and  of  Baltimore.  When  the  White-Crosby 
Company  was  organized  it  was  intended  that  Oscar  T. 
Crosby,  who  had  just  severed  his  connection  with  the  Gen- 
eral Electric  Company,  would  engage  actively  in  the  busi- 
ness, but  his  health  was  in  a  precarious  condition  from  over- 
work. A  trip  to  Europe  was  taken  for  rest  and  recupera- 
tion. Upon  his  return,  Mr.  Crosby  became  largely  interested 
in  a  street  railway  in  Washington,  and  later  organized  a 
light  and  power  company,  which  has  grown  into  a  large  and 
nourishing  institution.  This  and  other  local  interests  absorb- 
ing all  his  time,  it  was  deemed  best  to  reorganize  the  White- 
Crosby  Company.  The  new  company  was  organized  under 
the  laws  of  New  York  instead  of  those  of  West  Virginia,  and 
it  was  decided  to  adopt  the  name  by  which  the  company  had 
previously  been  known,  although  the  "company"  was 
merely  nominal. 

J.  G.  White  was  graduated  at  the  State  Pennsylvania  Col- 
lege in  18S2,  and  obtained  the  degree  of  Ph.  D.  at  Cornell  in 
1S85.  For  two  years  Mr.  White  taught  physics  in  the  Uni- 
versity of  Nebraska,  and  at  the  end  of  that  time  formed  the 
Western  Engineering  Company,  with  headquarters  at  Lin- 
coln, Neb.  In  this  enterprise  he  was  joined  by  D.  C.Jack- 
son, now  professor  of  electrical  engineering  at  the  University 
of  Wisconsin,  and  H.J.  Ryan,  professor  of  electrical  engi- 
neering at  Cornell  University.  This  company  was  sold  to 
the  United  Edison  Manufacturing  Company  in  the  spring  of 
1890.  Mr.  White  made  an  agreement  with  the  Edison 
Company  to  become  its  exclusive  agent,  on  a  commission 
basis,  for  the  United  States,  in  making  contracts  for  the  con- 
struction of  and  ecpiipment  of  electrical  railways.  Later  in 
the  year  he  formed  the  J.  G.  White  Company,  and  con- 
ducteil  the  business  alone  until  the  formation  of  the  White- 
Crosby  Company  in  May,  1894. 
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This  firm,  under  the  various  titles  above  mentioned,  has 
equipped  electric  railways  in  Spokane,  Wash. ;  Salt  Lake 
City,  Utah  ;  Sherman,  Texas,  and  in  manv  other  cities  and 
towns.  During  the  past  five  years  the  contract  work  in 
Baltimore  alone  amounted  to  $3,000,000.  The  transmission 
line  for  the  Cataract  Construction  Compan}',  between 
Niagara  Falls  and  Buffalo,  and  a  large  part  of  the  work  on 
the  Buffalo  &  Niagara  Falls  Electric  Railway  has  been 
completed  by  this  company.  It  has  at  the  present  time  con- 
tracts for  the  complete  construction  and  equipment  of  the 
street  railways  of  Charleston,  S.  C,  including  all  buildings, 
power  plant,  track,  overhead  equipment,  and  other  details ; 
the  changing  of  the  "Blue  Line"  of  the  Baltimore  City 
Passenger  Railway  Company  from  cable  to  trolley ;  the 
electrical  engineering  for  a  large  transmission  plant  to  be 
located  near  Helena,  Mont.,  power  for  which  is  to  be 
obtained  from  the  Missouri  river;  the  building  of  exten- 
sions for  the  Norwalk  Tramway  Company,  Norwalk, 
Conn.,  as  well  as  other  similar  work. 

Mr.  White  is  one  of  the  pioneers  in  the  electric  railway 
construction  business,  and  the  new  corporation  will  have  the 
full  benefit  of  his  long  and  varied  experience. 


PERSONAL. 


J.J.  Boudreau  has  been   made  general  roadmaster  of  the 
Hartford  street  Railway. 


Howard  Abel  succeeds  Robert  Laughlin  as  a  director  of 
the  Lake  Street  Elevated  of  Chicago. 


Charles  W.  Stevens  resiged  as  superintendent  of  the 
Chester  &  Derry  (Mass.)  and  accepted  a  position  with  the 
Lowell,  Lawrence  &  Haverhill  road. 


W.  D.  Ray,  manager  of  the  railway  at  Everett,  Wash.,  is 
anything  but  an  ex-Ray,  but  has  recently  made  some  very 
interesting  experiments  with  X-ray  apparatus. 


Russell  B.  Harrison,  president  of  the  Tcrrc  Haute  Elec- 
tric Railway  Company,  attended  the  Grant  monument  dedi- 
cation parade  in  New  York  and  acted  as  aid  to  Gen.  Dodge. 


Pierre  Jay  has  been  elected  president  of  tlie  Second  Ave- 
nue Railroad  Company  in  place  of  John  D.  Crimmins,  who 
has  held  the  office  since  the  Metropolitan  interests  acquired 
control. 


President  Beckley,  of  the  Rochester  (N.  Y.)  street  rail- 
way, has  voluntary  reduced  his  own  salary  from  $6,000  to 
$1,000,  and  raised  that  of  Manager  Nichol  from  $4,000  to 
$6,000. 


C.  E.  Fljnn,  formerly  of  Peoria,  111.,  and  now  general 
manager  of  the  Carbondale  (Pa.)  Traction  Company, 
visited  Chicago  friends  and  the  Review  on  his  recent  west- 
ern trip. 

E.  J.  Martyn,  a  member  of  the  firm,  and  P.  D.  Armour's 
confidential  man.  died  suddenly  in  this  city.  He  was  a 
director  in  the  Metropolitan  road,  Kansas  City,  a  man  of 
fine  executive  ability  and  very  popular. 


W.  D.  Calder,  superintendent  of  the  Seattle  &  Rainier 
Beach  line,  was  out  on  reconstruction  work  for  two  days 
and  nights  without  rest,  and  fainting  from  exhaustion  fell 
and  badly  cut  his  head  on  the  iron  work. 


Capt.  T.  T.  Johnson,  of  Fort  Wayne,  Ind.,  succeeds  Col. 
J.  R.  Cook  as  superintendent  of  the  street  railway  at  Iron- 
Ion,  O.     Capt.  Johnson  is  a  man  of  wide  experience  in  street 

railway  matters,  and  is  well  qualified  to  fill  his  new  position. 


H.  J.  Quigg,  general  manager  of  the  Staten  Island  Elec- 
tric Railroad,  has  resigned  that  position  to  go  with  the  Erie 
Railroad,  with  which  he  was  connected  from  1891  to  1893. 
Mr.    Quigg   has   suffered    from   ill  health  the  past  year  and 

hopes  to  be  benefitted  by  the  change. 


Robert  Chappell  resigned  the  presidency  of  the  Gales- 
burg  (111.)  Electric  Motor  &  Power  Company,  and  Fred 
Seacord  was  chosen  by  the  board  of  directors  as  his  suc- 
cessor. H.  F.  Arnold  also  handed  in  his  resignation  as  sec- 
retary, but  no  action  was  taken  to  fill  the  vacancy. 


At  the  annual  meeting  of  the  Peckham  Motor  Truck  & 
Wheel  Compan}',  the  Hon.  C.  H.  Duell,  of  Syracuse,  N.  Y., 
was  elected  vice-president  in  place  of  H.  C.  Loap,  of  Kings- 
ton. Mr.  Duell  has  the  reputation  of  being  one  of  the  best 
patent  lawyers  in  the  United  States,  and  his  experience  will 
be  of  great  value  to  the  company. 


John  N.  Beckley,  who  for  several  years  past  has  been 
president  of  the  Rochester  (N.  Y.)  Railway,  and  who  has 
served  with  marked  ability  both  his  own  company  and  the 
American  Street  Railway  Association,  has  resigned  in  order 
to  devote  his  whole  time  to  other  and,  to  him,  more  import- 
ant interests.      He  will  continue  on  the  board. 


John  I.  Beggs,  who  has  long  been  identified  with  electric 
work  and  who  was  manager  of  the  Chicago  office  of  the 
Edison  Company  up  to  the  time  of  consolidation,  and 
recently  general  manager  of  the  Cincinnati  Edison  Electric 
Company,  has  been  appointed  general  manager  of  the 
Milwaukee  Electric  Railway  &  Lighting  Company,  and  has 
entered  on  his  new  duties. 


OBITUARY. 


We  announce  with  regret  the  very  sudden  death  on  April 
22,  of  apoplexy,  of  Edward  F.  Bradford,  of  the  Bradford 
Belting  Company,  Cincinnati. 


Wm.  W.  Cross,  formerh-  president  of  the  Brockton,  Mass., 
Street  Railway  Company,  died  recently  of  heart  trouble. 
He  was  a  prominent  business  man  and  interested  in  several 
lines  of  industry  in  Brockton  which  has  always  been  his 
home. 


Gustav  Sutro,  who  has  been  a  prominent  business  man  of 
San  Francisco  and  one  largely  interested  in  street  railways, 
died  in  that  city.  He  purchased  the  Omnibus  Railroad 
Company  and  connected  it  with  the  Cliff  House  and  Ferris 
system.  In  this  he  was  associated  with  his  cousin,  ex-Mayor 
Adolph  Sutro  as  well  as  in   many  other  business  enterprises. 


The  Massachusetts  committee  on  street  railways  has  voted 
to  report  a  bill  providing  that  after  1S9S  cars  shall  be  vesti- 
buled  in  winter. 

The  Halberstaedt  (Germany)  Street  Railway,  a  horse 
line,  earned  a  31^  per  cent  di\idend  on  the  capital  stock  of 
$52,000  in  the  year  1895-6. 
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Alabama. 

Montgomery,  Ala. — Right  to  build,  operate  and  maintain  a 
branch  line  on  McDonough  street  has  been  granted  the  Montgomery 
Street  Railroad  Company. 


California. 

Santa  Ana,  CAL.^The  Santa   Ana   &   Orange   Motor  Company's 
bid  of  Sio  for  the  street  railway  franchise  has  been  accepted. 


Monterey,  Cal. — The  Pajaro  Extension  Railway  Company  has 
been  incorporated  to  construct  an  electric  railway  in  Monterey 
county.  Capital  stock,  Sioo.ooo;  incorporators,  Glaus  Spreckels,  W 
C.  Waters  and  John  L.  Koster. 


Pasadena,  Cal. — Action  on  the  Terminal  Railway  Company's 
application  for  a  franchise  has  been  postponed  until  May  17.  The 
judiciary  committee  has  agreed  upon  the  conditions  to  be  imposed, 
but  opines  that  it  would  be  inexpedient  to  advertise  the  franchise  for 
sale  until  the  new  law  relating  thereto  should  go  into  effect,  as  it  will. 
May  12.  

Canada 

Windsor,  Ont. — The  council  of  Sandwich  West  has  granted  a 
franchise  to  the  Windsor,  Amherstburg  &  Lake  Erie  Railway  Com- 
pany for  an  electric  line  through  the  town  requiring  construction  to 
begin  immediately.  The  company  has  given  a  Sio,ooo  bond  to 
comply  with  the  conditions. 


Montreal,  Que. — The  Montreal  and  Southern  Counties  Railway 
Company  is  being  organized  to  construct  150  miles  of  electric  rail- 
way to  connect  Montreal  and  the  south  shore  with  the  counties  of 
Chambly,  Vercheres,  Ronville,  St.  Hyacinthe,  Laprairie,  Brown, 
Shefford,  Stanstead,  and  Sherbrooke.  A.  F.  Corriveau  is  promoting 
the  scheme  with  the  assistance,  it  is  said,  of  New  York  capitalists 
The  capital  of  the  company  is  placed  at  S2,ooo,ooo. 


Chicago. 

Chicago. — The  Calumet,  Blue  Island  &  Harvey  Street  Railroad 
Company  has  petitioned  the  county  commissioners  for  a  20-year  fran- 
chise to  construct  a  single  or  double  track  road  over  certain  streets 
in  the  towns  of  Bremen  and  Thornton.  The  company  will  carry  pas- 
sengers, mail,  express  and  baggage.  Consents  have  been  obtained 
from  the  required  frontage. 

Chicago. — Charles  S.  Leeds,  promoter  of  the  Suburban  Electric 
Railroad,  has  filed  a  bill  for  an  accounting  from  the  directors  of  the 
company  and  Naugle,  Holcomb  &  Co.,  also  for  a  receiver  for  the 
railroad,  and  the  Suburban  Construction  Company,  and  an  injunction 
to  restrain  Naugle,  Holcomb  &  Co.,  from  disposing  of  any  of  the 
stock  and  bonds  in  their  possession,  alleging  that  if  not  restrained 
they  would  deprive  him  of  all  interest  in  the  enterpise. 


Chicago,  III.— Receiver  McKeon,  of  the  National  Bank  of  llli- 
nois,  has  taken  possession  of  the  Calumet  Electric  Railway.  Farson, 
Leach  He  Co.,  are  released  from  all  obligations.  In  exchange  for 
4,835  shares  of  stock  and  2,843  bonds,  the  receiver  returns  to  Farson, 
Leach  &  Co.,  the  note  for  S3,ooo,ooo,  bearing  their  indorsement.  The 
receiver  is  to  furnish  all  the  money  needed  to  keep  the  road  in  opera- 
tion and  to  develop  and  keep  the  roadway  in  repair,  and  to  charge 
6  per  cent  interest  thereon. 

Connecticut. 

Bethany,  Cf)NN.~Talcott  II.  Russell  and  E.  P.  Arvine  are  inter- 
ested in  the  Woodbridge  it  Bethany  Electric  Railroad  Company, 
which  has  applied  to  the  railroad  commissioners  for  a  franchise. 

Hartford,  Conn.— The  bill  to  charter  the  New  Haven  &  East 
Haven  River  Railroad  Company  has  [lasscd  the  senate.    This  com- 


pany will  extend  the  New  Haven  Street  Railway  from  its  present 
terminus  in  East  Haven  to  Cosy  Beach  and  Mansfield  Grove.  A  bill 
has  also  passed  to  incorporate  the  Branford  Electric  Railway  Com- 
pany.   

Delaware. 

Rehoboth,  Del. — W.  B.  Welling,  of  New  York,  asks  the  assem- 
bly to  grant  a  charter  to  the  Delawaie  Central  Railroad,  which  desires 
to   build   a  trolley   line  from  Seaford  to  Rehoboth,  a  distance  of  30 

miles.  

Dover,  Del.— P.  A.  B.  Widener,  William  L.  Elkins,  John  Edward 
Addicks,  Peter  L.  Cooper  and  Richard  Colchens  are  the  incorpora- 
tors of  a  new  electric  railway  company  which  is  to  build  a  road  from 
Chester  via.  Claymont,  through  the  city  of  Wilmington  and  connect 
with  the  New  Castle  Electric  Railway. 


Florida. 

Pensacola,  Fla.— Captain  \V.  H.  Northup,  receiver  of  tha 
Pensacola  Terminal  Company,  states  that  at  a  recent  meeting  of 
security  holders  at  Baltimore  it  was  decided  to  equip  with  electricity, 
"the  experiments  with  compressed  air  not  having  been  satisfactory." 
To  perfect  title  the  property  will  be  sold  under  the  former  order  of 
Judge  Swayne  of  the  United  States  court.  As  soon  as  the  sale  is 
made  the  work  on  the  extension  will  be  pushed  to  completion. 


Georgia. 

Athens,  Ga. — The  Athens  Street  Railway  Company  has  purchased 
the  electric  lighting  plant  of  the  Athens  Manufacturing  Company 
and  now  controls  all  the  commercial  lighting  of  Athens. 


Atlanta,  Ga.— The  Atlanta  &  Douglasville  Railway  Company 
has  been  formed  to  build  25  miles  of  electric  railway.  The  capital  is 
placed  at  $375,000,  and  among  those  interested  are  Charles  G. 
Wetter,  president  Builder's  Exchange,  Philadelphia, and  L.  Galloway, 
of  Decatur,  Ga. 

Illinois. 

Galesburg,  III. — Citizens  of  Knoxville  have  subscribed  S8,ooo 
and  Galesburg  will  probably  give  §2,000  to  make  the  Sio,ooo  bonus 
asked  by  Fred  Seacord  and  Robert  Chapell  for  their  proposed 
electric  railroad  to  connect  Galesburg  and  Knoxville. 


Aurora,  III. —  Manager  Belden,  of  the  Aurora  &  Geneva  Rail- 
way, has  begun  condenmation  proceedings  for  right  of  way  along  the 
river  south  of  Geneva.  Mr.  lielden  says:  "From  the  present  out- 
look, cars  will  run  over  our  Geneva  branch  by  June  i,  and  there  is  no 
immediate  prospect  of  any  delay  in  the  work,  which  is  now  so  well 
under  way."  

Aurora,  III. — At  a  meeting,  April  28,  of  the  recently  incorporated 
Aurora,  Yorkville  &  Morris  Electric  Railway  Company,  at  the  office 
of  Aldrich,  Winslow  &  Worcester,  the  following  officers  were  elected: 
President,  Vine  A.  Watkins,  of  Chicago;  vice-president,  U.  P.  Hord, 
of  Aurora;  secretary,  F.  D.  Winslow,  of  Aurora;  and  treasurer,  F.  B. 
Watson,  of  Aurora.  The  remaining  director  is  H.  L.  Tracy,  of 
Columbus,  O.  Several  eastern  capitalists,  members  of  the  syndicate, 
were  in  attendance  at  the  meeting  and  expressed  the  belief  that  the 
work  of  construction  would  begin  early  this  summer.  Nearly  all  the 
right  of  way  has  been  secured  along  the  country  route  following  the 
west  river  road.  The  road  will  probably  enter  Aurora  on  both  sides 
of  the  river,  the  main  line  branching  at  Montgomery, 

Tndiana. 

LaI'AYETTE,  InI).— Sii|jerniteiidriit  (iimn  of  the  Lafayette  Street 
Railway,  is  estimating  the  cost  of  an  extension,  whiili  may  be  made 
if  .satisfactory  to  the  eastern  stockholders. 
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Iowa. 

Ft.  Dodge,  Ia. — The  electric  railway  company  has  been  granted 
an  extension  of  time  until  November  i,  i8g8,  in  which  to  have  the 
road  built  and  running. 

Cedar  Falls,  Ia. — Having  been  granted  a  franchi.se  for  a  street 
railway  to  be  operated  by  compressed  air,  gas,  or  electricity,  C.  W. 
McElyea  is  visiting  eastern  cities  to  investigate  those  systems  of 
traction. 


Burlington,  Ia. — A  syndicate  of  Boston  capitalists  including 
Edwin  G.  Innis  and  E.  J.  K.  Noyes,  has  purchased  the  Burlington 
Electric  Railway  at  sheriff's  sale.  The  new  owners  intend  to  expend 
gioo.ooo  at  once  on  new  tracks,  cars  and'improvements.  An  exten- 
sion 3  miles  in  length  will  be  built  to  West  Burlington. 


Kansas. 

Leavenworth,  Kan. — City  Treasurer  Amos  A.  Fenn  and  E.  A. 
Kelly  are  organizing  a  company  to  procure  a  franchise  and  construct 
and  operate  an  electric  railway  in  opposition  to  the  Leavenworth 
Electric  Street  Railway. 

Kentucky. 

Frankfort,  Kv. — No  bids  were  received  on  April  22,  when  the 
Capital  Street  Railway  was  offered  for  sale  by  L^nited  States  Com- 
missioner T.  N.  Lindsey. 

Covington,  Kv. — A  street  railway  to  be  operated  by  gasoline 
motors  is  proposed  by  city  engineer  Weaver  of  Ludlow.  The  con- 
templated line  would  be  ten  miles  in  length,  connecting  Erlanger 
with  the  Cincinnati,  Newport  &  Covington  Electric  Railway  at 
Ludlow. 

Louisville,  Kv. — The  Metropolitan  Railway  Company,  which 
was  recently  incorporated,  offers  875,000  a  year  for  the  street  car  privi- 
leges of  Louisville.  The  fare  is  to  be  4  cents,  with  8  tickets  for  25 
cents.  The  charter  of  the  Louisville  Railway  Company,  which 
operates  all  the  lines  expires  September  28,  of  this  year. 


Maine. 

Portland,  Me. — The  Portland  &  Cape  Elizabeth  Electric  Rail- 
way Company  will  soon  extend  its  double  track  through  Broadway  to 
Pickett  street,  in  readiness  for  summer  excursion  traffic  to  Willard 
Casino. 

Maryland. 

Baltimore,  Md. — The  Central  Railway  has  petititioned  the  coun- 
cil for  right  to  lay  tracks  on  Milton  avenue  and  Canton  avenue. 


North  East,  Md.— The  North  East  Electric  Railway  Company, 
which  was  incorporated  some  time  ago  to  build  a  line  from  Rising 
Sun  through  North  East  to  the  Elk  River,  held  a  meeting  at  North 
East,  April  17,  and  elected  the  following  officers:  James  Mallen,  of 
Conshohocken,  Pa.,  president;  George  W.  Cosden,  of  North  East, 
secretary  and  treasurer;  J.  C.  Carhart,  of  Zion,  Md.,  corresponding 
Secretary. 

Baltimore,  Md. — The  ordinance  extending  the  time  for  com- 
pleting the  Edmondson  Avenue,  Catonsville  &  Ellicott  City  Electric 
Railway  has  been  signed  by  Mayor  Hooper.  The  company  recently 
elected  the  following  officers.  President,  George  Yakel;  vice-presi- 
dent. John  Hubner;  treasurer,  Louis  Yakel;  secretary,  William  L. 
Layfield,  general  manager;  W.  Kesley  Schoepf;  directors — John 
Hubner,  David  M.  Newbold,  Bernard  N.  Baker,  W.  K.  Schoepf, 
Louis  Yakel,  N.  L.  Layfield  and  George  Yakel.  It  is  stated  that 
work  on  the  road  will  be  resumed  in  a  few  weeks. 


Massachusetts. 

Holyoke,   Mass.— The   Holyoke   Street   Railway   Company   has 
accepted  the  franchises  recently  granted  for  various  extensions. 


Boston,  Mass. — A  site  for  a  power  house  costing  §400,000  has 
been  purchased  at  Boylston  street  by  the  West  End  Street  Railway 
Company. 

Newburvport,  Mass.— The  Plum  Island  Electric  Street  Railway 
Company  has  been  incorporated  to  build  four  miles  of  road.  Incor- 
porators, Charles  Odell  of  Salem,  and  C.  Fred  Dennis  of  Newbury- 
port. 


Amherst,  Mass. — The  Amherst-Sunderland  .Street  Railway  Com- 
pany has  selected  a  site  for  its  power  station.  The  steam  plant  will 
be  supplied  and  erected  by  the  H.  M.  Holt  Boiler  &  Engine  Com- 
pany of  Boston.  

Worcester,  Mass. — Matthew  J.  Whittall  and  Alfred  Thompson, 
of  Worcester,  on  Apiil  23  purchased  the  lilackstone  Valley  Electric 
Railroad  for  831,000  at  receiver's  sale.  The  purchasers  have  not  yet 
decided  what  to  do  with  the  property. 


Attleboro,  Mass. — The  Norton  &  Attleboro  Street  Railway  Com- 
pany has  been  incorporated  to  construct  5.5  miles  of  electric  road. 
Capital  stock,  $40,000;  incorporators,  D.  E.  Saunders,  Salem,  Mass.; 
L.  C.  Powers,  Somerville,  Mass.;  and  Albert  A.  Babb,  Maiden,  Mass. 


Newburyport,  Mass. — Stockholders  of  the  People's  Electric 
Railway,  which  is  soon  to  be  built  from  Newburyport  to  West  New- 
bury, recently  elected  Charles  Odell,  of  Salem,  president;  Rufus  H. 
Brown,  of  Peabody;  Thomas  H.  Johnson,  of  Salem;  C.  C.  G.  Thorn- 
ton, of  Boston;  Chas.  H.  Odell,  of  Salem;  Thomas  Smith,  A.  R. 
Smith,  of  West  Newbury,  directors. 


Pittsfield,  Mass.— Directors  of  the  Pittsfield  Electric  Street 
Railway  have  appointed  a  committee  to  look  into  the  matter  of  build- 
ing their  own  power  plant.  The  Pittsfield  Electric  Company,  which 
now  supplies  current,  finds  its  capacity  overtaxed,  but  declines  to 
install  additional  engines  and  generators,  unless  given  a  contract  for 
a  series  of  years.  It  is  estimated  that  a  new  plant  will  cost  $20,000  or 
more. 


Michigan. 

PoNTiAC,  Mich.— The  Oakland  P^lectric  Railway  Company,  by 
Secretary  Strathearn  Hendrie,  will  apply  for  a  franchise  to  operate 
in  Pontiac. 

Algonac,  Mich. — Citizens  have  voted  to  give  the  Detroit  &  St 
Clair  River  Electric  Railroad  Company  right  of  way  over  the  princi- 
pal street. 

Monroe,  Mich. — The  Johnson  S:  Jacobson  Company,  of  Detroit 
has  accepted  their  franchise  and  will  begin  work  at  once  on  the 
electric  road  in  Monroe. 

Holland,  Mich. — Work  will  begin  at  once  on  the  new  road  of 
the  Holland  &  Saugatuck  Electric  Railway  Company.  It  is  expected 
cars  will  be  running  by  August  i. 


Benton  Harbor,  Mich. — Forrester  &  Westcott,  it  is  said,  will 
take  the  contract  to  build  the  electric  road  to  Eastman  .Springs,  for 
which  Seely  McCord  was  recently  granted  a  franchise. 


St.  Joseph,  Mich. — James  Brooks  has  been  appointed  receiver  of 
the  St.  Joseph  &  Lake  Shore  Street  Railway  upon  application  of  the 
Royal  Trust  Company,  Chicago,  which  holds  a  S3o,ooo  mortgage. 


Detroit,  Mich. — Construction  of  the  Oakland  Railway  extension 
from  Birmingham  to  Pontiac  has  begun  under  the  supervision  of 
John  Busbee,  superintendent  of  the  Wyandotte  S:  Detroit  River 
Electric  Railway.     It  is  expected  cars  will  be  running  by  June  15. 


Bay  City,  Mich. — Two  combination  summer  and  winter  cars  will 
be  purchased  by  the  Consolidated  Street  Railway  Company.  The 
beach  cars  will  be  equipped  with  Westinghouse  in  place  of  Sprague 
motors.  After  completing  the  relaying  of  the  Center  avenue  line 
work  will  be  begun  on  the  EssexviUe  line  and  be  completed  by 
August  I  at  the  latest. 

Minnesota. 

DuLUTH,  Minn.— The  Minnesota  Point  Street  Railway  Company 
made  a  voluntary  assignment  April  15,  to  Paul  Sharvy.  The  immed- 
iate cause  of  the  assignment  was  the  inability  of  the  company  to  pay 
a  note  for  $6,700  held  by  Charles  Pettengill,  and  which  is  past  due. 


Missouri. 

St.  Louis,  Mo. — The  Missouri  Railroad  Company's  3  lines  have 
been  bought  by  the  owners  of  the  Lindell  system. 
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St.  Louis,  Mo. — A  bill  has  been  introduced  in  the  house  of  dele- 
gates granting  franchises  to  the  Central  Street  Railway  Company. 
The  St.  Louis  S:  Suburban  asks  leave  to  abandon  its  branch  line  to 
Forest  Park  and  run  a  line  in  the  opposite  direction. 


St.  Louis,  Mo. — The  Hamilton  syndicate  powe:-house  was  dam- 
aged by  fire  on  the  night  of  .\pril  i6.  The  machinery  suffered  no 
damage,  beyond  that  caused  by  water,  one  of  the  generators  having 
its  insulation  somewhat  weakened.  It  is  estimated  the  loss  will  not 
exceed  $3,000.  

New  Hampshire. 

Exeter,  X.  H. — Directors  of  the  Exeter  Street  Railway  Company 
have  been  authorized  to  contract  for  the  construction  of  their  road  to 
Hampton.  

New  Jersey. 

Camden,  N.  J. — The  ordinance  granting  the  Camden  &  Suburban 
Railway  Company  permission  to  lay  1.5  miles  of  track  in  Haddon- 
field  will  be  passed  May  12. 


Haddonfield,  N.  J.— The  West  Jersey  Traction  ordinance,  which 
has  hung  fire  for  over  two  years,  has  been  passed  by  the  newly 
elected  borough  commissioners. 

Newark,  N.  J. — A  map  showing  seven  miles  of  proposed  exten- 
sions has  been  filed  with  the  secretary  of  state  by  the  Passaic  & 
Newark  Llectric  Railway  Company. 


Long  Branch,  N.  J. — The  Long  Branch  Electric  Railway  Com- 
pniiy,  has  been  incorporated  to  operate  1.75  miles  of  road  in  Long 
iiranch.  Capital  stock,  $150,000;  incorporators,  Frank  P.  Killen, 
Bernard  Mahon,  Jacob  Lorsch,  James  J.  Mclnerney,  C.  E.  Patterson, 
Harry  W.  Green  and  Chas.  Morris. 


Bridgeton,  N.  J. — The  Bridgeton  &  Millville  Traction  Company, 
which  recently  acquired  the  South  Jersey  Traction  property  at  mas- 
ter's sale,  at  its  first  meeting,  May  3,  elected  the  following  directors: 
C.  Hartman  Kuhn,  president;  Stephen  Greene,  vice-president; 
Walter  H.  Bacon,  secretary  and  treasurer;  Aaron  Fries,  Bloomfield 
H.  .Minch,  Lawrence  Johnson,  and  Frank  S.  Lewis. 


New  York. 

Buffalo,  N.  Y.— The  Crosstown  Street  Railway  Company,  May  3, 
filed  its  acceptance  of  the  franchise  recently  granted  to  lay  its  tracks 
on  six  streets  and  avenues. 


Olean,  N.  Y. — Superintendent  Pierce,  of  the  Oleaii,  Rock  City  & 
Bradford  Electric  Railway,  has  purchased  4  high  pressure  boilers 
of  6oo-h.  p.  for  the  proposed  new  line. 


Albany,  N.  Y. — The  trustees  of  Greenbush  Village  have  passed 
an  ordinance  granting  a  franchise  to  the  Albany  Railway  to  construct 
and  operate  an  electric  railway  in  Greenbush. 


Hudson,  N.  Y. — The  reorganized  Hudson  Electric  Railway  Com- 
pany has  elected  William  A.  Harder,  Jr.,  president;  R.  W.  Evans, 
vice-president,  and  Augustus  .McKinstry,  secretary  and  treasurer. 

Mayville,  N.  Y.— C.  C.  Minton,  of  the  Mayville  State  Bank,  has 
been  elected  treasurer  of  the  Westfield,  Mayville  Electric  Railroad 
Company.     He  believes  the  road  will  be  built  inside  of  two  months. 


Penn  Yan,  N.  Y. — The  state  railroad  commission,  April  I4,granted 
the  Penn  Yan,  Keuka  Park  &  Branchport  Electric  Railroad  Com- 
pany permission  to  build  its  line  between  Penn  Yan  and  Branchport 


Oriskany,  N.  Y. — Ties  and  rails  have  been  distributed  over  the 
route  of  the  Suburban  Railway  Company  between  Whitesboro  and 
Summit  Park,  Oriskany.  The  electric  road  is  expected  to  be  open 
for  travel  on  Memorial  Day. 


Brooklyn,  N.  Y.— Citizens  of  Flushing  met  recently  and  resolved 
that  necessary  permission  for  building  a  trolley  line  through  Bayside 
in  accordance  to  the  route  decided  upon  at  this  meeting  be  granted 
the  New  York  &  North  Shore  Railway  Company. 


Riverhead,  N.  Y. — Consents  have  been  obtained  for  the  electric 
road  which  Riverhead,  Quoge  &  Southampton  Railroad  Company 
proposes  to  build  through  Flanders  to  C2uoge  and  the  Ocean  beach. 
The  capital  is  on  hand  and  construction  is  soon  to  begin. 


Buffalo,  N.  Y. — Permission  to  build  and  operate  a  surface  road 
over  various  streets  is  asked  by  the  Tonawanda  Electric  Railway 
Company.  George  P.  Smith  asks  that  he  be  allowed  to  lease  the 
franchise  of  the  Tonawanda  Street  Railroad  to  the  same  company. 


New  York,  N.  Y. — Plans  for  a  3-story  brick  car  and  power  house 
have  been  filed  by  the  Metropolitan  Street  Railway  Company.  The 
plant,  costing  §200,000,  will  be  erected  on  Lenox  avenue,  to  care  for 
the  increasing  traffic  in  Harlem  and  to  relieve  the  Lexington  avenue 
power  station.  

Albany,  N.  Y. — The  Hudson  Electric  Railway  Company  has  been 
incorporated  to  operate  the  reorganized  Hudson  Electric  Railway. 
Capital,  $50,000;  directors,  William  H.  Lamb,  R.  Rainey,  P.  S.  John- 
son, R.  W.  Evans,  W.  A.  Harder,  S.  Thompson,  W.  M.  Brownell,  C. 
S.  Rogers  and  J.  E.  Gillette. 


Port  Jervis,  N.  Y.— A  trolley  road  is  to  be  built  by  the  Port  Jer- 
vis  Electric  Street  Railway  Company,  which  has  recently  been  incor- 
porated with  $70,000  capital  stock.  The  directors  are  Lafe  Pence  and 
George  McKibben,  of  New  York,  and  S.  D.  Lake,  A.  C.  Haines, 
George  A.  Elston,  J.  E.  Wickham,  J.  E.  March,  and  Theodore  Shay, 
of  Port  Jervis. 

Syracuse,  N.  Y. — A  franchise  will  be  asked  of  the  Salina  town 
board  to  permit  the  construction  of  an  electric  railway  through  the 
the  town.  The  line  would  connect  with  the  Lakeside  Electric  Rail- 
way and  extend  to  Liverpool.  Among  those  interested  are  Valentine 
Bond,  George  Shaver,  George  Richburg  and  Thomas  Holleran,  of 
Liverpool,  and  John  Kaufman,  of  Syracuse. 


New  York,  N.  V. — The  Rapid  Transit  Underground  Railroad 
Company  has  been  incorporated  with  the  object  of  obtaining  the  con- 
tract to  build  the  underground  road  for  the  city  and  subsequently 
operating  it  under  lease.  The  incorporators  are  Carlton  H.  Reeve, 
Cornelius  V.  Sidell,  John  Bogart,  John  Acker,  David  L.  Hough,  John 
F.  O'Rourke,  Thomas  Allen  and  Robert  H.  Sherwood  of  this  city,  and 
Nelson  S.  Eastman  of  Summit,  N.  J. 


Far  Rockavvay,  N.  Y. — The  Ocean  Electric  Railway  Company 
has  been  incorporated  to  build  five  miles  of  electric  railway  over 
two  routes.  Headquarters  will  be  at  Far  Rockaway.  Capital  stock, 
$50,000;  directors,  Daniel  F.  Lewis,  Louis  E.  Robert  and  Henry  A. 
Van  Keuren,  of  Brooklyn,  and  Samuel  B.  Lawrence,  John  B.  Sum- 
merfield,  William  H.  Chesebrough,  Jr.,  Henry  M.  Haviland,  Francis 
P.  Lowrey  and  Armitage  Mathews,  of  New  York. 


Hamburg,  N.  Y. — The  Hamburg  Railway  Company  has  ordered 
600  tons  of  steel  rails  to  complete  the  trolley  line  between  Blasdell 
and  Hamburg.  The  Buffalo,  Hamburg  &  Orchard  Park  Railway 
Company  has  elected  the  following  officers:  Directors,  W.  W. 
Wheatley,  Arthur  W.  Hickman,  John  A.  Donaldson,  Ernest  Wende, 
Lester  J.  Chase,  Willis  J.  Gregory,  U.  L.  LIpson,  Frank  W.  Everett, 
George  R.  Vaughn,  William  J.  Wright  and  Dr.  Loren  F.  Bliss.  Mr. 
Upson  says  work  will  begin  in  May. 


Westfield,  N.  Y.— The  Westfield,  Mayville  &  Chautau(|ua  Motor 
Railway  Company  has  been  incorporated  to  build  the  electric  line 
already  reported  in  the  Daily  Bulletin.  The  charter  [irovides  for 
15  miles  of  road,  to  be  operated  by  any  power  other  than  steam. 
Capital  stock,  $150,000;  directors,  John  C.  Minton,  of  Burlington,  la.; 
James  V.  Minton,  Waldo  L.  Minton,  Harry  S.  Minton,  Harlow  W. 
Gibbs,  Willis  U.  Baldwin,  and  William  L.  Minton,  of  Westfield; 
Charles  C.  Minton  and  Clarence  R.  Cipperly,  of  Mayville. 


Corning,  N.  Y. — J.  U.  Nares,  of  Corning,  writes  us  that  the  Savona 
Valley  &  Lake  Keuka  Railway  to  connect  with  the  Rochester 
division  of  the  Erie  Railway  at  Savona,  and  run  through  the  towns 
of  Savona,  Bradford,  Tyrone,  Weston  and  Wayne,  terminating  at 
Keuka,  the  summer  resort  of  Lake  Keuka,  a  distance  of  18  miles, 
there  connecting  with  a  ferry  system  crossing  Lake  Keuka  to  Gibson 
and  Pulteney,  a  distance  of  two  miles.  The  road  is  to  be  standard 
gage,  and  run  all  classes  of  passenger  and  freight  cars,  and  to  be  run 
by  electric  power.    The  power  house  will  be  located  at  Bradford,  N. 
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Y.,  about  middle  distance  of  the  road.  The  power  plant  will  be 
heavy,  as  the  freight  service  will  be  heavy.  Also  the  passenger 
service  is  expected  to  very  large  in  the  summer  and  fall  season.  The 
Chenango  Engineering  Company,  of  Binghamton,  N.  Y.,  is  now  at 
work  on  surveys  and  maps.     Work  will  be  let  about  May  15,  1897. 


Buffalo,  N.  Y. — The  Buffalo,  Niagara  River  S:  Grand  Island 
Railway  Company  has  been  incorporated  with  a  capital  stock  of 
830,000,  to  operate  a  street  surface  electric  road  from  the  city  of  Buf- 
falo to  the  dock  of  the  Buffalo  &  Grand  Island  ferry  on  the  Niagara 
river  in  the  town  of  Tonawanda.  The  directors  are;  Donoto  A. 
Crage,  William  E.  Tench,  George  A.  Ricker,  J.  M.  Metcalf,  Her- 
bert P.  Bissell,  George  C.  Riley,  James  Murphy,  Charles  W.  Ricker 
and  Frank  W.  Carr,  all  of  Buffalo.  The  projector  of  the  road  is 
William  E.  Tench,  of  the  firm  of  Crage  &  Tench,  of  this  city,  the 
builders  of  the  Gorge  road. 


Buffalo,  N.  Y. — The  Buffalo  &  Depew  Railway  Company  was 
incorporated  May  i  to  build  an  air  line  connecting  the  villages  of 
Depew  and  Lancaster  with  Buffalo.  The  road  will  be  built  for  rapid 
transit;  cars  are  expected  to  cover  the  7.25  miles  distance  in  15  min- 
utes. The  right  of  way  is  private,  and  was  surveyed  four  years  ago 
by  George  A.  Ricker.  The  enterprise  has  no  connection  with  the 
Buffalo  Railway  or  Traction  Company.  Capital  stock,  $100,000; 
directors,  William  B.  Cutter,  Augustin  Smith,  George  A,  Ricker,  John 
H.  Baker,  Herbert  P.  Bissell,  J.  Henry  Metcalf,  George  C.  Riley, 
James  Murphy  and  Frederick  M.  Turner,  all  of  Buffalo. 


Liberty,  N.  Y. — The  Liberty  &  Jeffersonville  Electric  Railroad 
Company  will  be  organized  to  build  a  line  between  the  two  towns. 
Citizens  have  subscribed  §20,000  in  aid  of  the  enterprise.  Frank 
Lober  has  subscribed  for  534,600  of  the  36,000  capital  stock,  Thomas 
Loomis,  of  New  York,  Charles  W.  Wilfert,  Conrad  Metzger  and 
Charles  Homer,  of  Jeffersonville,  having  taken  one  share  apiece. 
Right  of  way  has  been  donated,  and  poles  have  been  purchased. 
Rails  will  be  purchased  of  the  O.  &  W.  Railroad.  The  power  house 
will  be  located  at  Youngsville  and  equipped  with  a  i5o-h.  p.  engine. 
The  construction  of  the  road  will  be  supervised  by  the  Pierce  S: 
Miller  Engineering  Company,  of  New  York. 


Ohio. 

East  Liverpool,  O. — The  East  Liverpool  Railway  Company  has 
been  incorporated  with  §300,000  capital  stock. 


Cincinnati,  O. — The   Cincinnati    Consolidated    Street    Railway 
Company  is  considering  a  new  line  to  Norwood. 


Cincinnati,  O. — A  new  franchise  was  granted  May  i ,  by  the  county 
commissioners,  to  the  Cincinnati  &  Miami  Valley  Traction  Company. 

Oberlin,  O. — The  city  council  has  granted  a  franchise  for  the 
extension  of  the  Cleveland  &  Elyria  Electric  Railway.  Work  is  to 
begin  at  once. 

Hamilton,  O. — J.  C.  Hooven,  president  of  the  Cincinnati  &  Ham- 
ilton Electric  Railway  Company,  has  applied  for  right  of  way  over 
Hamilton  streets. 

St.  Marys,  O.— The  Lima  &  Piqua  Electric  Street  Railroad  Com- 
pany, of  St.  Marys,  has  changed  its  name  and  location  to  Lima  & 
Piqua  Railroad  Company,  of  Sidney. 


Painesville,  O.— Charles  H.  Moody,  of  Painesville,  has  baen 
granted  a  franchise  by  the  Lake  county  commissioners  to  build  and 
operate  an  electric  road  between  Painesville  and  Fairport. 


Elyria,  O. — Lorain  County  Commissioners  have  granted  the 
Cleveland  &  Elyria  Electric  Road  Company  a  franchise  to  build 
their  road  to  Oberlin,  eight  miles  from  Elyria.  If  they  are  granted 
a  franchise  by  the  Oberlin  council  the  work  of  construction  will  begin 
at  once. 

Bucyrus,  O.— W.  E.  Haycox,  president  of  the  Buckeye  Traction 
Company,  on  May  i  filed  with  the  county  commissioners  a  bond  of 
$3,000,  binding  the  company  to  begin  the  construction  of  the  Bucyrus 
&  Galion  Electric  Railway  by  June  i.  It  is  hoped  to  have  trains 
running  by  September  i. 


Newark,  O. — The  Equitable  Trust  Company,  of  Chicago,  filed  a 
cross  petition  in  the  United  States  court  April  13,  in  the  suit  of  Rein- 
hart  Scheidler  vs.  the  Newark  &  Granville  Electric  Railway  Com- 
pany, setting  up  the  fact  that  they  hold  mortgages  on  the  property  to 
its  full  value,  and  asking  for  a  receiver. 


Cleveland,  O. — The  Osborne  Engineering  Company  is  making  a 
final  survey  of  the  proposed  electric  road  from  Akron  to  Cleveland. 
The  line  will  run  through  Brighton,  Parma,  Royalton,  West  Rich- 
field, Bath,  Ghent,  Montrose  and  Fairmont.  It  is  said  contracts  for 
construction  will  be  let  within  six  weeks. 


Alliance,  O. — The  Stark  Electric  Railway  Company  has  been 
incorporated  to  build  and  operate  a  line  between  Alliance  and 
Waynesburg,  via.  Canton;  also  a  branch  between  Alliance  and 
Salem.  Capital  stock,  $10,000;  incorporators,  J.  B.  G.  Roberts,  Clem- 
ent R.  Jones,  C.  B.  Gibson,  R.  R.  Jacob  and  T.  F.  Williams.  Head- 
quarters will  be  at  Waynesburg. 


Dayton,  0.~Stockholders  of  the  Dayton,  Spring  \'alley  &  Wil- 
mington Transit  Company,  met  at  Spring  Yalley  and  elected  the 
following  officers  for  the  ensuing  year.  President  and  general  man- 
ager, J.  M.  Wilson;  secretary,  J.  H.  Racer;  treasurer,  John  R.  Bar- 
rett; vice-president,  Wallace  Berryhill;  superintendent,  F.  H.  Talbot; 
directors,  F.  H.  Talbot,  J.  B.  Pence,  J.  M.  Wilson  and  J.  Fremont 
Stump. 

Cleveland,  O. — Stockholders  of  the  Cleveland,  Canton  &  South- 
ern Railroad  are  figuring  upon  the  substitution  of  electric  for  steam 
power.  The  cost  of  the  change  and  the  result  have  been  closely 
determined.  At  present  the  company  is  insolvent,  but  it  is  said  to  be 
on  the  eve  of  reorganization.  Their  contemplated  adoption  of  elec- 
tricity is  being  hastened  by  the  approaching  completion  of  the  Cleve- 
land &  Chagrin  Falls  Electric  Railway,  which  expects  to  make  pas- 
senger rates  that  will  capture  all  the  Chagrin  Falls  travel  to  Cleve- 
land, thus  depriving  the  Canton  &  Southern,  the  only  steam  road 
reaching  Chagrin  Falls,  of  considerable  business. 


Oregon. 

Salem,  Ore. — The  Salem  &-  Suburban  Railway  Company  has 
been  incorporated  to  operate  the  Salem  Motor  Railway  purchased  by 
F.  R.  Anson.  Capital  stock,  S5,ooa;  incorporators,  E.  P.  McCormack, 
F.  R.  Anson.  F.  H.  Page  and  D.  S.  Tuthill. 


Astoria,  Ore.— The  Astoria  &  Suburban  Railway  Company  has 
been  incorporated  to  build  a  road  from  mouth  of  Walluski  river  to 
the  head  of  tide  water  on  John  Days  river,  and  from  Astoria  to  the 
ocean  beach,  via  Warrenton  and  Flavel.  Capital  stock,  $30,000; 
incorporators,  J.  W.  Conn,  F.  W.  Newell  and  W.  A.  Sherman. 


Pennsylvania. 

McKeesport,  Pa. — The  Corry  Avenue  Street  Railway  Company 
has  been  incorporated  to  construct  1.5  miles  of  electric  railway.  Cap- 
ital stock,  $10,000. 

Connellsville,  Pa. — A  branch  line  to  Vanderbilt.  three  miles  in 
length,  will  be  built  by  the  Connellsville.  New  Haven  &  Leisenring 
Street  Railway  Company. 

Pittsburg,  Pa. — The  West  Newton  &  Northern  and  the  Second 
Avenue  Electric  Railway  Companies  are  rival  applicants  for  right  of 
way  through  West  Newton. 


Pittsburg,  Pa. — Bellevernon  has  at  last  granted  a  franchise  to  the 
Second  Avenue  Traction  Company  of  Pittsburg  for  a  line  connecting 
with  Charleroi,  Monongahela  and  Bellevernon. 


Uniontown,  Pa. — The  LIniontown  Street  Railway  Company  has 
been  thrown  into  the  hands  of  the  sheriff  on  the  suit  of  William  G. 
Freeman,  of  Cadiz,  O..  who  holds  a  claim  for  $5,000. 


Doylestown,  Pa. — A  six  month's  extension  of  time  to  build  has 
been  granted  the  Bucks  County  Railway  Company.  The  ordinance 
of  the  East  Penn  Traction  Company  has  passed  its  second  reading. 


Philadelphia,  Pa.— The  New  Philadelphia  &  Bristol  Electric 
Railway  has  gone  into  operation.  The  completed  portion  is  7  miles 
in  length.  Owing  to  the  opposition  of  the  Pennsylvania  Railroad 
there  is  a  gap  in  the  line  at  Croyden. 
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Columbia,  Pa. — William  B.  Given,  receiver  of  the  Pennsylvania 
Traction  Company,  will  buy  one  tnile  of  track  material,  4.5  miles  of 
feeder  wire,  eight  cars  with  50-h.  p.  equipment,  300-h.  p.  engine,  two 
350-h.  p.  boilers,  and  a  260-k.  w.  generator. 


Pittsburg,  Pa. — The  Beechwood  Street  Railway  Company  has 
been  incorporated  to  build  2.5  miles  of  road  in  Pittsburg.  Capital 
stock,  515,000;  incorporators,  Peter  Shields,  Frank  McCann,  Daniel 
R.  Deely,  Charles  Donnelly  and  John  F.  Steel. 


TiTUSViLLE,  Pa. — A  bill  granting  a  franchise  to  the  Titusville 
Electric  Traction  Company,  on  April  15,  was  passed  second  and  third 
readings  by  the  Hydetown  council.  The  company's  surveyors  have 
about  completed  their  labors  under  the  direction  of  Secretary  M.  B. 
Dunham.  

Pittsburg,  Pa. — Residents  of  Squirrel  Hill  are  collecting  a  bonus 
of  $50,000  to  induce  the  Consolidated  Traction  Company  to  extend 
its  lines  to  their  section.  The  property  owners  have  obtained  a  char- 
ter for  a  read  which  they  will  turn  over  to  the  company  together  with 
the  bonus.  

MONONGAHELA,  Pa. — J.  J.  Rankin,  secretary  of  the  \alley  Electric 
Street  Railway  Company,  writes  us:  "We  expect  to  be  in  the  mar- 
ket very  soon  for  an  entire  equipment,  and  the  construction  of  18 
miles  of  road.  Would  like  to  have  addresses  of  parties  in  the  con- 
struction and  supply  business." 


South  Bethlehem,  Pa.— President  Hugh  E.  Crilley,  of  Allen- 
town,  reports  that  the  Hellertuwn  town  council  has  finally  granted 
the  South  Bethlehem  &  Hellertown  Electric  Railway  Company  right 
of  way  in  that  borough.  After  obtaining  right  of  way  between  the 
tw.i  places  application  will  be  made  for  a  franchise  in  South  Beth- 
lehem.   

Pittsburg,  Pa.— Stockholders  of  the  Troy  Hill  &  Reserve  Town- 
ship Street  Railway  Company,  it  is  said,  will  hand  over  their  project 
to  any  company  that  will  undertake  to  build  a  line  into  Reserve 
township.  Right  of  way  has  been  obtained  and  other  preliminary 
work  valued  at  $30,000  has  been  done.  It  is  expected  that  the  North 
Side  Traction  Company  or  the  Allegheny  &  Millvale  Company  will 
accept  the  offer.  

McDonald,  Pa. — Citizens  held  an  enthusiastic  meeting  at  McDon- 
ald recently,  in  favor  of  the  Carnegie  &  Cannonsburg  Electric  Rail- 
way. It  was  agreed  to  form  a  company  with  $250,000  capital.  A 
committee  of  three  men  each  from  McDonald,  Noblestown,Oakdale, 
Venice  and  Cannonsburg  was  appointed  to  obtain  right  of  way  and 
solicit  subscriptions.  Edward  McDonald,  banker,  of  McDonald,  is 
at  the  head  of  the  committee. 


Tamaqua,  Pa.— The  street  railway  project,  noticed  from  time  to 
time  in  the  Daily  Bulletin,  has  been  finally  organized  at  Lchigton 
as  the  Lansford  &  Tamaqua  -Street  Railway  Company,  with  the  fol- 
lowing directors:  President,  Frank  P.  Spiese,  of  Tamaqua;  secre- 
tary and  treasurer,  James  McGready,  of  Summit  Hill;  superintend- 
ent and  manager,  W.  D.  Zehner,  of  Lansford;  Daniel  Shepp,  of 
Tamaqua,  and  L.  A.  Riley,  of  Philadelphia. 


Pittsburg,  Pa.— President  James  Callery  of  the  Second  Avenue 
Company  announces  that  the  Pleasant  Valley  line  will  undergo 
extensive  improvements  this  summer.  Three  hundred  thousand 
dollars  is  to  be  expended  for  a  new  power  house  to  replace  the  Tag- 
gart  steel  structure  and  for  the  relaying  of  steel  girder  tracks.  The 
road  will  also  be  ei|uipped  with  new  cars.  Calhoun  Park  is  to  be 
improved  by  the  adding  of  new  features,  and  Oak  Park,  on  the  line 
of  the  West  End  line,  will  be  beautified. 

Rhode  Island. 

Woonsocket,  R.  1.  President  Ray,  of  the  Woonsocket  Street 
Railway  has  been  appr)inted  a  committee  of  one  to  arrange  for  the 
extension  of  the   road. 

Providence.  R.  I.— The  Providence  &  Taunton  Electric  Railroad 
Company  will  petition  the  cities  of  Taunton,  Rehobolh,  Dighton  and 
Seekonk  for  right  of  way. 


South  Carolina. 

Orangeburg,  S.  C— J.  E.  Bull  writes  us  that  the  Orangeburg  City 
Horse  Railway  is  offered  for  sale. 


Charleston,  S.  C— The  Charleston  City  Railway  Company  has 
notified  the  secretary  of  state  of  its  intention  to  increase  its  capital 
stock  from  $100,000  to  $850,000.  The  extension  of  its  charter  for  50 
years  will  also  be  petitioned  for. 


Charleston,  S.  C. — The  Summerville  Street  Railway  Company 
has  been  incorporated  to  construct  and  operate  a  horse  car  line  in 
Summerville.  Capital  stock,  $50,000;  incorporators,  J.  S.  Lawrence, 
of  Baltimore,  and  Philip  H.  Gadsden,  of  Charleston. 


Greenville,  S.  C. — J.  S.  Lawrence  and  others  of  Charleston,  have 
been  granted  a  37-year  franchise  on  condition  that  they  build  within 
12  months  four  miles  of  electric  railway  in  Greenville.  Work  is  to 
begin  in  about  two  months.  Mr.  Lawrence  and  his  friends  have  just 
completed  an  electric  road  in  Charleston. 


Tennessee. 

Knoxville,    Tenn.— Bondholders     ask    the   appointment    of  a 
receiver  for  the  Johnson  City  &  Carnegie  Street  Railway  Company. 

Texas. 

Sher.man,  Tex. — Operation  of  the  College  Hills  &  Park  Lines 
electric,  has  permanently  ceased. 


Galveston,  Tex. — The  Galveston  &  Houston  Electric  Railway 
Company  has  been  incorporated  with  $150,000  capital  stock. 


Sherman,  Tex. — Extensions  to  Fairview  and  west  are  proposed 
by  the  street  railway  company.  The  company  also  proposes  to  go 
into  the  business  of  supplying  power,  light  and  heat. 

Virginia. 

Portsmouth,  Va. — The  Portsmouth  Street  Railway  Company  has 
contracted  for  the  electrical  equipment  of  6  miles  of  its  line.  Later 
extensions  will  be  made  to  Gilmerton  and  the  Norfolk  &  Western 
Railroad.  The  North  Portsmouth  Electric  Railway  Company  has 
applied  for  right  of  way  over  certain  streets,  having  deposited  $1,000 
to  guarantee  performance  of  contract. 

Norfolk,  Va. — The  application  of  the  Port  Norfolk  Railway  for 
the  use  of  additional  streets  in  order  to  reach  South  Portsmouth  has 
been  granted  by  the  city  council.  The  company  agrees  to  pay  $20 
per  year  for  the  use  of  each  street,  $40  tax  for  each  car,  lay  7-in.  gir- 
der rail  on  paved  streets  and  put  up  a  $5,000  indemnity  bond.  Work 
is  to  begin  in  30  days  and  be  completed  in  6  months. 


West  Virginia. 

Wheeling,  W.  Va.— The  Suburban  Electric  Railway  Company 
has  been  incorporated  with  $500  capital  by  N.  E.  Whittaker,  George 
W.  Woods  and  Charles  M.  Fissel,  of  Wheeling. 


Wisconsin. 

OsiiKosii,  Wis. — A  mortgage  for  $200,000  has  been  given  l^y  the 
new  Citizens'  Traction  Company  to  the  Security  it  Trust  Company, 
of  New  York. 


Milwaukee,  Wis. — C.  R.  Gether  asks  the  village  board  of  White- 
fish  Bay  to  grant  a  franchise  for  a  street  railway  to  connect  with  the 
northern  terminus  of  the  dummy  line. 


Madison,  Wis.— The  Wisconsin  Inland  Lakes  S:  Chicago  I'.leclric 
Railway  Company  has  been  incorporated  in  Wisconsin.  This  com- 
pany has  been  undergoing  promotion  for  a  year  past.  Capital  stock, 
$5,000,000;  directors.  Bayard  Taylor,  William  J.  Marks,  Jesse  B. 
Barton  and  George  E.  C.  Johnson,  all  of  Chicago,  and  F.  K.  Bryant, 
of  Princeton,  III. 

Waukesha,  Wis.— Stockhol<iers  of  the  North  Greenfield  &  Wau- 
kesha Electric  Railway  met  in  Milwaukee  recently  to  decide  upon 
arrangements  for  beginning  construction.  While  the  exact  route  in 
Waukesha  has  not  been  fixed,  the  company  will  in  about  two  weeks 
apply  to  the  Waukesha  council  for  a  franchise.  .S.  I.  Henderson,  of 
North  Greenfield  is  the  chief  promoter. 
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The  Bradford  Beltiiio;  Company  lieint;  incorporated,  the 
death  of  Mr.  Bradford  will  not  interfere  with  the  business 
continuing  as  heretofore. 


Frank  J-  Sprague  of  New  York  has  been  awarded  the 
contract  to  furnish  controllers  for  the  cars  of  the  South  Side 
Elevated  Railroad  Company,  Chicago. 


Erbeck  Brothers  of  Homestead,  Pa.,  have  received  the 
contract  to  construct  4  miles  of  electric  road  for  the  Brad- 
dock  &  Homestead  Street  Railway  Company. 


Abendroth  &  Root,  of  New  York,  manufacturers  of  the 
well  known  Root  improved  water  tube  boiler,  have  removed 
their  western  office  from  1422  to  1539  Monadnock  building, 
Chicago. 

Hildreth  &  Co.,  of  New  York,  have  received  the  contract 
to  build  the  extension  of  the  Hartford,  Manchester  &  Rock- 
ville  Tramway  to  Rockville,  Conn.,  including  a  bridge  at 
Talcottville. 

Dixon's  traction  belt  dressing  is  recommended  by  electrical 
experts  as  a  means  of  preventing  the  belt  from  slipping  and 
thus  generating  electricity  with  a  consequent  loss  of  power 
and  danser  of  fire. 


The  New  Haven  Car  Register  Company,  New  Haven, 
Conn.,  is  in  receipt  of  a  remarkably  large  number  of  orders 
for  its  1897  model  register,  which  contains  a  number  of  val- 
uable improvements. 

Harold  P.  Brown's  elastic  copper  amalgam  rail  bond  has 
been  adopted  by  the  Hamilton  Street  Railway  Company,  of 
Hamilton,  Ont.,  where  it  is  proving  a  decided  success.  It  is 
used  in  streets  paved  with  asphalt. 


The  Griffin  Wheel  Company,  of  Chicago,  reports  a  very 
busy  state  of  affairs  in  its  street  car  department.  The  com- 
pany's new  foundries  at  Tacoma,  Wash.,  are  now  in  full 
running  order  and  turning  out  street  car  wheels. 


The  Edward  P.  Allis  Company,  Milwaukee,  is  building  a 
i,200-h.  p.  cross  compound  condensing  engine  for  the  Citi- 
zens road,  Memphis,  and  another  of  the  same  size  and  type 
for  the  New  York  &  Staten  Island  Electric  Company. 


A.  O.  Schoonmaker,  of  New  York  and  Chicago,  has 
gotten  out  some  new  mica  segments  for  G.  E.  800  motors. 
These  segments  have  greater  breath,  giving  greater  wear- 
ing capacity.  They  are  the  Billings  &  Spencer  type  of 
form  6. 


Garton-Daniels  Electric  Company,  Keokuk,  la.,  reports 
total  sales  for  March  as  far  in  excess  of  the  same  month 
last  year,  and  that  orders  are  coming  in  even  beyond  its 
expectations.  The  improved  arresters  are  making  fine 
records. 


The  Brownell  Car  Company,  of  St.  Louis,  Mo.,  is  build- 
ing three  convertible  cars  for  the  Janesville  Street  Railway 
Companj',  Janesville,  Wis.  A  portion  of  the  equipment 
required  for  the  new  power  plant  will  be  furnished  liy  the 
General  Electric  Company. 


The  Partridge  Carbon  Company,  of  Sandusky,  O.,  is 
running  its  factory  to  its  full  capacity  to  meet  the  demand 
for  brushes  for  motors  and  generators.  Foreign  trade  is 
being  developed  by  this  company  with  promise  of  its  attain- 
ing considcralile  proportions. 


The  New  York  Electrical  Works,  161  Washington  street. 
New  York,  manufacturers  of  trolley  fittings  have  issued  an 
illustrated  catalog  showing  different  types  of  section  insula- 
tors, crossings,  suspensions,  span  wire  fittings,  strain  insula- 
tors, ears,  splicers,  etc.,  made  by  them. 


The  Citizens  Traction  Company  of  Oshkosh,  Wis.,  has 
awarded  the  contract  for  the  construction  of  its  new  electric 
road  to  the  Electrical  Installation  Company  of  Chicago. 
The  contract  for  the  special  work  has  been  given  to  the 
Falk  Manufacturing  Company  of  Milwaukee. 


A  big  contract  was  recently  captured  by  the  American 
Electrical  Works,  of  Providence  R.  I.  It  will  furnish 
$350,000  worth  of  electric  railway  feeders  and  other  sup- 
plies to  the  Consolidated  Street  Railway  Company,  of  Cin- 
cinnati, O.,  to  be  used  in  converting  the  cable  lines  into  elec- 
tric roads. 

The  American  Electric  Traction  Company  has  been 
incorporated  under  the  laws  of  New  Jersey,  with  head- 
quarters in  New  York.  The  company  will  acquire  control 
of  and  manufacture  the  John  McCleod  electric  railway 
patents.  Of  the  $500,000  authorized  capital  $1,000  has 
been  paid  in. 

W.  R.  Brixey,  of  New  York  and  Chicago,  has  opened 
an  office  at  suite  1507  Marquette  building,  Chicago,  under 
the  management  of  J.  B.  Wallace,  where  he  is  prepared  to 
meet  his  old  trade.  A  full  line  of  Day's  Kerite,  feeder  wire, 
etc.,  will  also  be  carried  in  stock  at  the  storeroom,  141  South 
Clinton  street. 

The  Forest  City  Electric  Works,  at  Cleveland,  were 
damaged  by  fire  on  the  night  of  April  12.  Fortunately  the 
machines  received  no  injury,  the  destruction  being  confined 
to  the  belting,  pulleys,  etc.  The  debris  has  been  removed, 
and  the  company  is  filling  promptly  all  orders  for  roll-drop 
commutator  bars. 


Eugene  Munsell  &  Co.,  of  New  York  and  Chicago, 
report  considerable  improvement  in  their  business.  Their 
western  trade  especially  is  rapidly  increasing,  which  would 
indicate  that  their  customers  appreciate  the  establishment  of 
a  western  branch  carrying  a  full  stock  of  Indian  amber  mica 
for  insulation  purposes. 

The  Ball  Engine  Company,  Erie,  Pa.,  has  lately  installed 
engines  for  the  electric  lighting  plants  of  the  Wauwatso 
County  Insane  Asylum,  Wisconsin,  and  the  Chicago  Public 
Library.  This  latter  plant  comprises  5  direct  connected 
units  aggregating  900  h.  p. ;  the  Chicago  Edison  Company 
furnished  the  dynamos. 
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The  Central  Electric  Company,  of  Chicago,  has  designed 
new  material  for  overhead  construction  which  is  well  worthy 
examination.  Tlie  company  is  preparing  to  place  on  the 
market  at  a  very  low  price  a  full  line  of  high  grade  railway 
motor  bearings.  Trolley  wheels  are  now  sold  in  large  quan- 
tities to  railway  companies  which  use  no  other  wheel. 


The  Buckeye  Engine  Company,  of  Salem,  O.,  has  opened 
an  office  in  Manufacturers  Record  building,  Baltimore, 
which  will  be  under  the  management  of  J.  W.  Ta3'lor,  wli'o 
is  well  known  in  the  machinery  line  in  the  east.  The  terri- 
tory, covered  by  this  agency  will  be  Maryland,  Virginia,  the 
Carolines,  East  Tennessee,  Georgia  and  Florida. 

The  Forest  City  Electric  Company  of  Cleveland,  O.,  has 
issued  a  very  neat  little  pamphlet  on  "  Rail  Bonding  "  which 
is  profusely  illustrated.  The  evolution  of  bonding  is  briefly 
described  and  some  pointers  on  the  methods  to  be  used  are 
given.  The  merits  of  the  flexible,  protected  rail  bonds 
made  by  this  company  are  set  forth  in  a  convincing  manner. 


The  Swarts  Metal  Refining  Company  has  moved  to  No. 
20  Xorth  Desplaines  street,  corner  of  Eagle,  where  it  will 
have  greatly  improved  facilities.  This  company,  a  few 
years  ago  almost  unknown,  has  built  up  a  successful  busi- 
ness both  at  home  and  abroad  by  fair  dealing  with  its  cus- 
tomers, and  fortunate  purchases  which  make  low  quotations 
possible. 

Edward  Smith  &  Co.,  45  Broadway,  New  York,  manu- 
factures of  preservative  compounds  for  various  building 
materials,  have  recently  reprinted  a  paper  on  the  subject  of 
"  Preservative  Coatings  for  Iron  Work,"  read  before  the 
New  England  Railroad  Club  by  A.  H.  Sabin.  The 
pamphlet  will  prove  very  interesting  to  those  who  have  to 
deal  with  the  problems  discussed. 


The  extensive  engine  works  of  Mcintosh,  Seymour  & 
Co.,  at  Auburn,  N.  Y.,  are  very  busy  and  business  has 
increased  to  such  an  extent  as  to  necessitate  an  addition  to 
the  already  large  plant.  The  new  building  under  construc- 
tion is  80  X  160  ft.  and  is  being  pushed  to  completion  as 
rapidly  as  possible.  In  addition  to  orders  already  on  the 
books  a  very  gratifying  amount  of  new  work  is  in  prospect. 


The  Providence  fender  has  been  adopted  by  the  city 
council  of  Syracuse,  N.  Y.,  for  use  on  the  cars  of  the  Rapid 
Transit  Company.  A  special  committee  of  the  council 
traveled  extensively  to  inspect  the  life-saving  appliances 
employed  in  different  cities.  It  was  only  after  viewing  (O 
other  fenders  that  the  committee  selected  the  "  Providence," 
made  by  the  Consolidated  Car  Fender  Company  of  Provi- 
dence, R.  I. 

The  Standard  Underground  Cable  Company,  of  Pitts- 
burg, F'a.,  has  issued  a  handbook  giving  full  information 
and  complete  price  lists  of  materials  used  in  underground 
cable  construction.  The  book,  which  was  compiled  Ijy 
Joseph  W.  Marsh,  is  well  illustrated,  with  diagrams  as  well 
as  rules  for  making  all  kinds  of  cable  connections.  For  the 
convenience  of  customers  the  telegraphic  code  of  the  Stand- 
ard Company  is  added. 

The  Milwaukee  Electric  Railway  &  Light  Company 
advises  us  that  it  has  just  closed  a  contract  with  the  Falk 
Manufacturing  Company  for  welding  7,fxx)  joints,  and  that 


the  number  will  probably  be  increased  to  10,000  or  12,000. 
A  large  number  of  these  joints  will  be  used  on  new  track  to 
be  laid  in  unpaved  streets,  as  the  results  on  the  Oakland  ave- 
nue line  proved  so  satisfactory.  The  greater  part,  however, 
are  for  raising  old   joints. 


The  Columbia  Incandescent  Lamp  Company,  St.  Louis, 
makes  a  specialty  of  lamps  for  street  railway  service  and 
furnishes  for  headlights  and  decorative  car  lighting  round 
bulb  lamps  which  are  carefully  made  to  consume  the  same 
amount  of  energy  as  the  ordinary  lamps  used  in  the  car, 
and  so  may  be  burned  in  series  with  them.  These  lamps 
may  be  had  with  frosted,  or  superficially  colored  globes,  or 
with  genuine  colored  ruby  or  opal  glass. 


The  general  sales  office  of  the  Walker  Company,  for- 
merly at  253  Broadway,  is  now  located  in  the  new  building 
on  the  northwest  corner  of  Wall  &  Nassau  streets.  New 
York  city.  The  Walker  Company  has  taken  an  entire 
floor  in  this  new  building.  Increased  business  has  neces- 
sited  these  large  and  more  centrally  located  quarters.  The 
Walker  Company  is  to  be  congratulated  for  its  enterprise 
which   is  indicated  by  this  change  of  location. 


Alfred  G.  Hathaway,  of  Cleveland,  O.,  is  enjoying  a 
good  demand  for  the  Murrey  brake  in  his  own  city,  and  its 
fame  is  spreading.  Among  recent  orders  he  has  equipped 
all  the  cars  of  the  new  Cleveland  &  Chagrin  Falls  Electric 
Railway.  Soon  he  \yill  place  his  brake  on  the  Cleveland  & 
Elyria  Electric  Railway.  A  contract  has  just  been  closed 
with  the  Detroit  &  St.  Clair  River  Electric  Railway  Com- 
pany for  14  sets  of  brakes.  Companies  operating  double 
truck  cars  arc  especially  well  pleased  with  the  Murrey  brake. 


Two  large  orders  received  within  the  past  week,  one 
from  Japan  and  the  other  from  Mexico,  for  Walker  ears, 
evidences  the  fact  that  the  fame  of  this  ear  as  a  support  for 
trolley  wires  has  extended  beyond  the  bounds  of  the  United 
States,  where  its  reputation  is  already  widespread.  The 
Ohio  Brass  Company,  sole  manufacturer  of  this  article, 
has  recently  brought  out  several  modified  forms  of  the  ear 
used  on  straight  line  suspension  which  are  adapted  for 
feeder,  strain  and  splicing  purposes,  so  that  the  trolley  wire 
can  be  equipped  with  Walker  ears  throughout.  These  sev- 
eral new  designs  will  be  illustrated  in  the  new  supplemental 
catalog  soon  to  be  issued. 

Warren  Hill  .V  Co.  call  the  attention  of  the  trade  lo 
their  improved  ticket  punches,  which  have  been  on  the  mar- 
ket for  four  years  and  give  the  best  of  satisfaction.  These 
were  designed  upon  a  new  principle  with  the  idea  of  secur- 
ing a  punch  adapted  to  all  tickets  in  use  and  at  the  same  time 
not  imitate  other  punches.  The  die  is  carefully  protec- 
ted by  a  stripper  and  the  steel  joint  piece  'is  of  large 
size  and  accurately  fitted,  so  that  the  die  can  not  get  dulled. 
The  '94  punch  has  a  reach  of  i  '/i  '"-i  and  the  '96  punch  has 
a  reach  as  great  as  2  "/^  in. ;  anj'  die  is  made  to  order  and  over 
300  are  kept  in  stock.  Communications  should  be  addressed 
to  the  manager,  John  B.  Iloladay,  174  Pearl  street,  Hart- 
ford, Conn. 

The  Northern  I'acilic  railroad  animal,  "  Wonderland,"  has 
been  issued  by  Charles  S.  Fee,  general  passenger  agent,  and 
is  in  every  way  up  to  the  high  standard  of  previous  years. 
Beautifully    illustrated    with   ever   interesting    views   of   the 
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mouiilain  lands  of  the  far  West,  and  a  U-xt  full  of  historic 
and  instructive  explanation,  the  brochure  will  be  a  welcome 
addition  to  the  library  table  ever3'where.  The  front  cover 
displays  a  view  of  the  great  falls  of  the  Yellowstone,  in 
colors.  A  copy  will  be  sent  to  any  address  on  receipt  of  6 
cents  in  stamps,  which  is  the  amount  of  postage  required  to 
mail  it.  Many  a  guide  book  sold  for  one  dollar  is  less 
interesting  and  attractive.  Requests  may  be  sent  to  C.  S. 
Fee,  G.  P.  Agent,  St.  Paul. 


The  American  Engine  Company,  of  Bound  IJrook,  N.  J., 
has  just  begun  the  shipment  of  its  new  direct-connected 
o-enerating  plants,  in  which  the  American-Ball  engine  is 
combined  with  the  new  line  of  6-pole  generators.  The  com- 
pany is  now  installing  a  75-k.  w.  plant  at  No.  7  East  17th 
street.  New  York,  in  the  building  of  Deitsch  Brothers,  and 
a  35-k.  w.  plant  in  the  building  of  the  Evening  Wisconsin, 
of  Milwaukee.  In  addition  to  this  it  has  orders  from  the 
Philadelphia  Inquirer  for  a  loo-k.  w.  plant;  the  Buffalo 
Evening  News,  a  35-k.  w.  plant ;  the  Phelps  Publishing 
Company,  of  Springfield,  Mass.,  two  35-k.  w.  plants ;  the 
New  York  Tribune,  a  75-k.  w.  plant,  and  the  World's  Dis- 
pensary Medical  Association,  of   Buffalo,  a  25-k.  \v.  plant. 


The  engineering  staff  of  the  Standard  Air-Brake  Com- 
pany has  been  increased  by  the  addition  of  Edward  II. 
Dewson,  Jr.  with  whom  General  Manager  Wessels  lately 
closed  a  contract  for  a  term  of  years.  Mr.  Dewson  brings 
to  the  company  a  ripe  experience.  He  entered  upon  his 
new  field  on  April  26th.  Mr.  Dewson  has  been  long  and 
favorably  known  in  connection  with  his  work  while  with 
the  General  Electric  Company  in  its  engineering  depart- 
ment, and  in  connection  with  locomotive  practice  and  the 
superintendency  of  one  of  the  western  lines.  He  has  for 
some  time  filled  the  position  of  master  mechanic  of  the  Pratt 
&  Letchworth  Company,  Buffalo,  and  is  thoroughly  posted  on 
the  mechanical  arts  and  will  find  full  scope  for  his  ability  in 
his  new  field. 

At  the  annual  meeting  of  ths  stockholders  of  the  Stand- 
ard Air-Brake  Company,  New  York,  the  following  direc- 
tors were  elected  :  Henry  Seligman,  Edward  J.  Wessels, 
Albert  Strauss,  Leopold  Wallach,  Theodore  Seligman  and 
D.  F.  Meyer.  The  company  has  closed  contracts  with  the 
Dighton,  Somerset  &  Swansea  Street  Railway  Company 
of  Taunton,  Mass.,  the  Commonwealth  Avenue  Street  Rail- 
way Company  of  Boston,  and  through  its  foreign  agents, 
for  air-brakes  for  the  Continent.  Advices  have  been  received 
as  to  the  successful  opening  of  an  extension  at  Sydney, 
N.  S.  W.,  on  which  heavier  motor  cars  equipped  with  the 
.Standard  brakes  are  used.  The  company  is  also  supplying 
a  complete  working  outfit  to  the  Pennsylvania  State  College 
for  its  experimental  line. 


The  Mica  Insulator  Company,  218  W'ater  street.  New 
York,  has  lately  added  to  its  already  extensive  plant  at 
Schenectady,  some  new  machines  of  special  construction 
which  mill  micanite  plates  to  very  exact  thickness.  The 
special  plates  for  commutator  segments  arc  gaining  a  stronger 
hold  than  ever.  They  are  guaranteed  not  to  ooze  cement 
whatever  temperature  a  commutator  may  reach  in  practice. 
Considering  the  mechanical  difficulties  contended  with,  to 
reach  the  present  high  state  of  perfection,  high  compliments 
are  due  the  company.    The  improvement  in  business  reported 


is  very  encouraging,  because  the  mica  business  is  one  of  the 
best  barometers,  and  without  a  doubt  this  company  has 
during  the  past  year  of  depression  placed  itself  in  a  position 
to  reap  the  full  benefits  of  the  business  improvement  which 
is  just  dawning. 

As  a  residt  of  recent  experiments  with  compressed  air 
motors  on  the  Eckington  &  Soldiers  Home  Railroad  at 
Washington,  D.  C,  it  has  been  decided  to  equip  the  road 
with  these  cars.  Fifteen  of  them  will  be  placed  on  the  line 
to  Brookland  as  soon  as  they  can  be  constructed.  Receiver 
Schoepf  says  the  tests  have  been  entirely  satisfactory.  The 
car  now  in  operation  has  carried  eighty-seven  passengers 
one  way  and  thirty  the  other,  making  107  on  the  round  trip, 
with  25  per  cent  of  reserve  force  in  the  reservoirs,  or  500 
pounds  out  of  the  2,000  pounds  with  which  the  reservoirs 
were  charged  with  starting.  "  The  car  has  already  run  over 
1,000  miles  on  the  Eckington  tracks,"  said  Mr.  Schoepf,  in 
conclusion,  "  and  has  hauled  over  4,500  passengers,  and  not 
yet  has  a  dollar  been  spent  on  it  for  maintenance  or  renewals. 
I  consider  this  a  fine  showing." 


The  Vilter  Manufacturing  Company  of  Milwaukee, 
Wis.,  has  recently  closed  contracts  for  supplying  refrigerat- 
ing machinery  and  Corliss  engines  as  follows:  Maumee 
Brewing  Company,  Toledo,  O.,  one  25-ton  refrigerating 
machine;  Indiana  Brewing  Association,  Marion,  Ind.,  one 
double  100-ton  refrigerating  plant ;  Theodore  Hamm  Brew- 
ing Company,  St.  Paul,  one  100-ton  machine ;  Centennial 
Brewing  Company,  Butte,  Mont.,  one  35-ton  plant ;  Estrell 
a  de  Oro,  City  of  Mexico,  one  lo-ton  plant  and  brewery 
outfit ;  Schwartzschild  &  Sulzberger  Company,  Kansas  City, 
one  200-ton  machine ;  Ouemmeli  &  Siebert  Refrigerating 
Machine  Company,  St.  Louis,  one  50-ton  and  one  5-ton 
machine ;  Christ.  Abhau,  Germantown,  Pa.,  one  5-ton 
machine;  H.  Piper,  Chicago,  one  2-ton  machine;  A. 
Trostel  &  Sons,  Milwaukee,  one  24  x  42-in.  engine;  William 
Larsen  &  Company,  Green  Bav,  Wis., one  12  x  30-in  engine. 


Boody  &  Wheeler  of  Philadelphia  have  been  awarded  the 
contract  to  construct  25  miles  of  electric  railway  between 
Trenton,  N.  J.,  and  Doylestown,  Pa.,  for  the  East  Penn 
Traction  Company.  The  line  will  pass  through  Morris- 
ville,  Yardley,  Newtown,  Writestown,  Pineville,  Bucking- 
ham and  Mechanics  Valley.  The  contract  provides  for  a 
stone-ballasted  roadbed,  equipped  with  the  latest  improved 
cars  and  motors  and  power-house  machinery,  including 
boilers,  engines,  generators,  ample  car-barns,  and  everything 
complete  to  operate  the  road.  Double-truck,  8-wheel  34-ft. 
cars  with  two  30-h.  p.  motors  to  each  car,  will  be  used. 
Work  will  begin  immediately  at  Morrisville,  opposite  Tren- 
ton, and  at  Doylestown  and  be  carried  on  in  both  directions. 
The  road  will  be  along  the  side  of  the  public  highway  and 
there  arc  no  physical  difficulties  to  be  encountered.  The 
grades  are  light  and  there  are  no  important  bridges  except 
at  Morrisville.  It  is  expected  to  have  the  road  built  and  in 
operation  between  Morrisville  and  Yardley  within  a  few 
months,  and  to  Doylestown  inside  of  one  year. 


The  consolidation  of  the  Oakland,  California,  linos  which 
was  well  under  wav  a  few  months  ago,  at  which  time  it 
looked  as  though  an  English  syndicate  would  purchase  them 
all,  has  fallen  through  and  the  deal  is  entirely  off. 
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Removal  Notice. 


We  beg  to  announce  tliat  we  have  removed  from 
the  Betz  Building,  to  10  So.  Tenth  Street,  Philadelphia, 
where  we  have  established  a  large  and  commodious 
warehouse.  We  now  have  in  stock  a  full  line  of  mate- 
rial manufactured  by  the  well-known  Companies  we 
represent,  together  with  a  Full  and  Complete  Stock  of 
Electric  Railway  Material  and  Supplies  for  immediate 
shipment.  Our  facilities  for  handling  our  rapidly  in- 
creasing business  are  now  strictly  first-class. 

MAYER  &  ENG-LTJND, 


10  South  Tenth  St. 


Philadelphia,  Pa. 


WRITE  FOR  LATEST  PRICES.      IMMEDIATE  SHIPMENT  FROM  STOCK. 


THE  NEW  STEEL  MOTOR. 

Street  railway  motors,  entirely  enclosed  and  constructed  of 
steel,  were  first  designed  and  built  by  the  Steel  Motor  Com- 
pany, of  lohnstown.  Pa.  On  account  of  the  strength,  light- 
ness and  durability  of  these  motors  they  met  with  much 
favor.  This  company  has  lately  constructed  and  tested  a 
new  motor,  known  as  No.  22,  which  combines  the  best  feat- 
ures desired  in  a  railway  motor.  As  shown  in  the  cut,  the 
motor  is  cylindrical  in  form  and  enclosed  in  a  water  and 
dust  proof  case.  The  whole  construction  is  of  steel,  and  is 
so  compact  in  design  that  it  is  claimed  to  be  lighter  fur  a 
given  output  than  any  heretofore  produced. 

There  are  four  poles,  each  having  an  individual  field  coil 
which  is  interchangeable  with  the  others.  They  are  wound 
on  special  forms  and  are  insulated  with  special  material  of 
such  a  character  that  deterioration  in  ordinary  service  is  pre- 
vented. The  poles  are  of  laminated  wrought  iron  with  ser- 
rated face,  this  for  giving  great  mechanical  strength  and  a 
high  efficiency.  The  illustration  shows  the  lower  half  of 
the  field  frame  dropped  down  with  the  armature  retained  in 
it.  However,  the  armature  may  be  kept  in  the  upper  half 
if  desired,  thus  permitting  easy  access  to  all  parts. 

The  armature  is  of  the  ordinary  drum  type,  and  is  very 
simple  in  its  construction.  It  contains  a  smaller  number  of 
■ilots  than  any  armature  manufactured,  and  into  which  are 
inserted  machine- wound  coils  which  are  thoroughly  insulated 
with  special  material  and  are  waterproof.  The  armature  is 
well  ventilated.      The  design  is   such  thai   a    very  short   time 
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is  required  to  rewind  the  armature,  and  this  feature  will  be 
especially  appreciated  when  quick  repairs  are  required.  The 
armature  core  is  hollowed  to  prevent  sparking  at  excessive 
loads  and  to  provide  means  for  a  rapid  circulation  of  air. 

The  commutator  is  of  the  undercut  bar  type,  and  is  sim- 
plified by  the  number  of  bars  used.  The  armature  leads 
and  commutator  bars  are  tinned  for  electrical  connection  and 
the  use  of  solder  is  avoided.  The  brush  holders  are  identi- 
cal and  interchangeable,  and  are  independent  of  each  other 
and  their  position  on  the  commutator  is  fixed.  No  adjust- 
ment is  necessary,  and  they  may  be  removed  or  replaced 
without  opening  the  motor.  The  motors  are  arranged 
for  nose,  yoke  and  side  bar  suspension.  The  arma- 
ture bearings  are  interchangeable.  They  project  out- 
side the  motor  frame,  providing  a  ready  means  for  slinging 
the  armature.  Oil  wipers  are  provided  which  prevent 
grease  from  getting  into  the  motor. 

These  motors  are  made  in  sizes  from  25  h.  p.  up  to  100 
h.  p.,  and  are  suitable  for  urban,  interurban  and  elevated  rail- 
way service.  The  parts  are  all  interchangeable  and  as  few 
and  simple  as  can  be  designed. 


WHERE  WILL  YOU  SPEND  THE  SUMMER? 


It  is  not  too  early  to  begin  to  think  of  the  best  place  to  spend  your 
summer  vacation.  Do  not  leave  this  matter  until  the  last  moment, 
make  up  your  mind  in  a  hurry  and  then — regret  for  the  next  six 
months  that  you  did  not  take  more  time  in  making  your  decision. 
And  while  you  are  thinking  of  this  matter  it  will  pay  you  to  mvesti- 
gate  some  of  the  many  hundred  beautiful  resorts  situated  along  the 
line  of  the  New  York  Central  &  Hudson  River  Railroad.  You  can- 
not get  a  better  list  to  choose  from.  If  you  want  a  gay  social  time, 
and  can  afford   it,  take  the   New  York  Central  to  Saratoga,  Lake 


George,  Lake  Champlain,  or  the  Thousand  Islands.  If  you  want  a 
quiet,  rustic  time,  you  can  find  it  in  one  of  the  many  small  villages 
scattered  through  the  Adirondacks,  the  Catskills,  or  the  Berkshire 
Hills.  The  New  York  Central  lines  will  take  you  into  the  heart  of 
these  famous  regions.  If  you  want  to  spend  your  vacation  m  sight 
seeing,  take  this  same  railroad  to  Boston,  Buffalo,  Niagara  Falls, 
Montreal,  Toronto,  Chicago,  St.  Louis  or  Cincinnati.  In  addition  to 
simply  taking  you  to  these  different  places,  the  New  York  Central 
will  take  you  in  the  best  possible  manner.  It  has  the  fastest  and 
most  perfect  through  train  service  in  the  world,  with  new  and  elegant 
sleeping,  drawing  room  and  dining  cars  made  by  the  Wagner  Palace 
Car  Company.  It  has  justly  been  said  of  this  road  that,  "  For  the 
excellence  of  its  tracks,  the  speed  of  its  trains,  the  safety  and  com- 
fort of  its  patrons,  the  loveliness  and  variety  of  its  scenery,  the  trade 
and  importance  of  its  cities,  and  the  uniformly  correct  character  of 
its  service,  the  New  York  Central  &  Hudson  River  Railroad  is  prob- 
ably not  surpassed  by  any  similar  institution  on  either  side  of  the 
Atlantic." 

For  further  information  about  any  place  along  this  road  apply  to 
George  H.  Daniels,  General  Passenger  Agent,  Grand  Central  Station, 
New  York  City. 

A  SHORT  DESCRIPTION. 


A  short  description  of  the  Lake  Shore  &  Michigan  Southern  Rail- 
way will  not  be  uninteresting  to  any  one  who  is  thinking  of  taking  a 
business  or  pleasure  trip  from  New  York,  Boston  or  Buffalo  to 
Chicago. 

This  railroad  is  the  only  double  track  line  between  Buffalo  and 
Chicago,  and  in  connection  with  the  New  York  Central  and  the 
Boston  &  Albany  railroads,  forms  the  only  double  track  route  between 
Chicago,  New  York  City  and  Boston.  It  is  the  most  interesting  route 
between  the  East  and  West,  traversing  the  richest  and  finest  portion 
of  the  Middle  States.  In  the  opinion  of  those  experienced  in  travel, 
it  has  no  superior  in  perfectness  of  roadbed,  punctuality  and  elegant 
service  and  the  comfort  and  care  of  its  patrons. 

Leaving  Buffalo  the  line  traverses  the  picturesque  south  shore  of 
Lake  Erie  through  the  Western  Reserve,  passing  on  its  way  a  large 


(Uestlngbousc  electric  /  IHanufacturina  Co. 

PITTSBURGH,   PA. 

The  Largest  and  Most  Completely  Equipped 

ELECTRICAL   HANUFACTURINQ   ESTABLISHMENT. 

IN  THE  WORLb. 

POWER,    INCANDESCENT    AND    ARC     LIGHTING,     FROM     THE     SAME     CIRCUITS. 


We  have  purchased  and  are  the  SOLE  OWNERS  of  the  patents  issued  to  Nikola  Tesla  for  the  POLYPHASE 
ALTERNATING  SYSTEM,  now  recognized  to  be  the  most  successful  system  for  lighting  and  power  purposes. 

We  furnish  complete  lines  of  apparatus  for  the  perfect  equipment  of  ISOLATED  PLANTS  for  Hotels,  Office 
Buildings,  Flats  and  Factories.  STANDARD  SYSTEMS  for  distribution  of  lights  and  power  in  LARGE  MANU- 
FACTURING  ESTABLISHMENTS,  MILLS  AND  MINES. 

WESTINGHOUSE   ELECTRIC    RAILWAY   SYSTEM 

The  Host  Durable,  Economical  and  Efficient  on  the  ilarket. 


NEW   YORK,  120  Broadway.  BOSTON,  Exchange  Boilding.  BDPPALO,  N.  Y..  8,  Erie  Co.  Bank  Bldg 

CHICAGO,  New  York  Life  Boilding.  PHILADELPHIA,  Girard  Bailding.        PITT8BDRG,  WestinghoQse  Building. 

SAN  FEANCISCO,  Milk  Building.  SYRACUSE.  N.  Y..  Baatable  Building.    TACOMA,  WASH.,  102  S.  Tenth  Street. 

WESTINGHOUSE  ELECTRIC  COMPANY,  LTD.,  32  Victoria  Street,  London,  S.  W.,  England, 
For  Canada,  Address :    AHEARN  &  SOPER,  Ottawa,  Ont. 


Charlotte,  N.  C,  36-38  College  Strent. 
ST.  LOUIS,  American  Central  Building. 
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Windsor  &  kenfield  Publishing  Company, 
old  colony  building,       -       -       chicago. 

TELEPHONE,    HARRISON    754. 

Published  on  the  15th  of  each  month. 


SUBSCRIPTION, 
Foreign  Subscription, 
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CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  of  Interest  to  those  engaged 
in  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  oflicers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 

Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 
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Postal  car  service  on  street  railways  has  proved  even 
better  than  anticipated  and  has  certainly  come  to  stay.  The 
service  is  being  increased  as  rapidly  as  appropriations  will 
permit.  Baltimore  is  the  latest,  with  four  cars  serving  the 
city  and  near  V)y  suburbs. 


The  decision  of  the  Indiana  Supreme  Court  on  the  3-cent 
fare  law  was  handed  down  on  June  11.  The  law  is  pro- 
nounced constitutional,  the  court  holding  that  the  legislature 
may  do  anything  with  street  railways  except  confiscate  them 
or  prescribe  unreasonaljlc  rates  of  fare,  and  no  claim  was 
made  that  a  3-ccnt  fare  is  unrea,sonable  (!)  An  appeal  to 
the  Fetieral  Supreme  Court  will  I)C  taken. 


.MoTOH  cars,  which  at  one  time  were  heralded  as  the  com- 
ing competitor  of  the  street  car,  do  not  appear  to  be  keep- 
ing up  their  pace.  A  few  are  running  in  the  larger  cities, 
but  even  the  wealthy  have  not  invested  to  any  discoveral)le 
extent  in  this  novel  type  of  transportation.  In  England  it 
is  stated  they  are  much  less  numerous  on  the  streets  and 
highways  than  six  months  or  even  a  year  ago. 


Til  p.  attention  of  our  readers  is  particularly  directed  to  the 
circular  letter  issued  by  the  committee  of  the  Street  Rail- 
way Accountant's  Association  published  on  another  page. 
Accountants  are  greatly  interested  in  the  subject  as  is  evid- 
enced  by  the   symposium   on   "Cost   per  Car- Mile  vs.  Cost 


per  Passenger  "  and  we  trust  that  the  railways  will  give  all 
the  assistance  possible  to  the  committee  in  its  endeavors  to 
collect  the  information  desired  by  it. 


No  SMALL  interest  and  curiosity  has  been  awakened  as  to 
the  future  of  gas  engines  for  stationary  power  of  consider- 
able quantity,  and  whether  they  are  destined  to  become  desira- 
ble for  railway  work  on  small  lines.  Some  of  the  promises  of 
the  gas  engine  men  are  quite  attractive,  even  outside  the  gas 
belt,  where  of  course,  the  system  would  operate  to  greatest 
advantage.  It  can  hardly  be  recognized  as  a  competitor 
with  the  steam  engine ;  but  rather,  like  water  power,  as 
coming  in  to  share  in  a  part  of  the  natural  increase  and 
growth  in  power  production. 


Bicycles,  not  motor  cars,  are  cutting  a  large  figure  in 
street  railway  earnings.  The  effect  last  year  was  distinctly 
noticeable,  and  the  wheel  season  opens  with  greatly  aug- 
mented numbers.  The  wheel  as  a  means  of  daily  trans- 
portation between  home  and  ofhce  or  shop  is  daily  increas- 
ing, and  to  all  appearances  is  destined  to  increase.  As  the 
number  of  riders  grows  larger  the  demand  for  smooth  pav- 
ing on  arterial  lines  will  gather  strength,  and  it  really  looks 
as  though  wheelers  were  likely  to  get  about  all  they  ask. 
The  effect  of  bicycles  on  pleasure  riding  in  all  our  large 
cities  is  startling,  and  we  may  well  ask,  where  is  it  going 
to  end  ? 

The  most  important  application  of  electricity  to  steam 
roads  is  the  installation  on  the  New  York,  New  Haven  & 
Hartford,  which  has  been  inaugurated  during  the  past 
month  between  Hartford  and  New  Britain,  Conn.,  the 
steam  service  being  unchanged,  however.  A  long  estab- 
lished steam  locomotive  passenger  service  is  thus  placed  in 
direct  competition  with  its  new  rival.  To  what  extent  the 
substitution  of  the  latter  for  the  former  will  be  ultimately 
carried  is  not  at  present  a  certainty,  but  enough  has  been 
demonstrated  to  clearly  determine  that  for  suburban  work, 
the  motor  and  not  the  mogul  will  be  selected.  Just  now  the 
transformation  seems  to  be  gaining,  though  slowly,  but  is 
nevertheless  making  sure  and  definite  progress,  and  very 
soon  the  steam  roads  will  be  racing  each  other  in  the  effort 
to  get  their  electricity  first. 


The  Allen  liill,  successor  to  the  recently  defeated  Hum- 
phrey bill,  passed  the  Illinois  House  on  June  4,  and  was 
signed  by  the  governor  on  June  9  ;  it  takes  effect  on  July  i, 
1S97.  From  a  street  railway  standpoint  it  is  in  some 
respects  a  much  more  favorable  law  than  the  Humphrey, 
which  was  so  blindly  opposed  by  alleged  reformers,  assisted 
by  Chicago  aldermen.  By  the  Humphrey  bill  the  legis- 
lature would  have  extended  existing  franchises  50  years  upon 
the  payment  to  the  city  of  $2,000  per  mile  of  single  track, 
and  a  percentage  of  gross  earnings,  which  in  counties  hav- 
ing a  population  of  more  than  300,000  increased  from  three 
per  cent  for  the  first  15  years  to  seven  per  cent  for  the  last 
15  years.  As  it  proposed  to  leave  boodle  alderman  high  and 
dry  on  the  beach  they  naturally  fought  it.  The  Allen  bill 
authorizes  city  councils  to  extend  existing  franchises  50 
years,  prevents  a  reduction  in  the  5cent  fare  for  20  years, 
and  says  nothing  about  compensation.  The  bill  will  permit 
assurance  of  stability  to  street  railway  properties  which  will 
enable  them  to  proceed  with  desired  improvements  and 
extensions,  not  otherwise  possible. 
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GovEUN.MEN'Ts  aiul  iiiimioipalities  do  not,  and  as  a  matter 
of  fact  cannot  operate  as  economically  as  corporations.  The 
most  impressive  example  of  this  is  the  announcement  of  the 
Brazilian  government  that  it  desires  to  be  relieved  of  the 
operation  of  its  railroad  system  comprising  some  14,000 
miles,  the  object  being  to  relieve  the  tax  payers  of  a  large 
annual  deficit.  William  E.  Curtis  to  the  Chicago  Record 
says  : 

"  Government  operation  of  railways,  which  is  advocated  by  many 
people  in  this  country,  has  not  proved  successful  in  Brazil,  the  chief 
reason  being  the  difficulty  of  keeping  politics  out  of  the  manage- 
ment. The  Central  road,  for  example,  which  used  to  pay  nine  per 
cent  dividends,  is  now  a  burden  upon  the  government  to  the  extent 
of  two  or  three  millions  a  year,  which  is  entirely  due  to  politics  and 
the  employment  of  incompetent  men  for  political  reasons.  The  same 
is  true  of  other  railways,  and,  although  they  have  been  very  impor- 
tant in  the  development  of  the  resources  of  the  country,  it  is  believed 
by  the  wisest  men  that  they  would  serve  this  purpose  equally  well 
under  private  management.  In  addition  to  the  government  system 
of  14,000  miles,  there  are  about  4,000  miles  under  private  manage- 
ment, most  of  which  is  subsidized.  Several  of  these  roads  are  pay- 
ing good  dividends;  others,  which  have  a  six  per  cent  guaranty,  do 
not  call  upon  the  government  for  more  than  two  or  three  per  cent." 


Toronto  after  taking  a  popular  vote  three  times,  has  now 
declared  in  favor  of  Sunday  cars  by  the  small  majority  of 
479.  The  contest  was  keen,  almost  bitter,  and  public  meet- 
ings during  the  week,  and  sermons  on  Sundays  were 
employed  to  defeat  the  effort.  Fortunately  for  itself,  as  for 
all  concerned,  the  opposition  failed  to  hold  its  own.  We 
cannot  overlook  the  strange  inconsistency  of  many  of  the 
objectors  to  Sunday  cars  who  see  no  harm  in  private  car- 
riages on  the  same  day,  although  a  carriage  requires  one 
servant  to  carry  four  people  while  the  street  car  accommo- 
dates 50  and  uses  only  two  employes.  It  was  not  so  bad  in 
the  old  horse  car  days,  but  now  with  the  rapid  transit  which 
electricity  has  brought  it  is  positively  sinful  to  compel  the 
working  classes  to  remain  cooped  up  in  a  hot  city  during 
summer  months,  when  for  a  few  pennies  they  might  spend 
several  hours  in  the  country.  Provision  certainly  should  be 
made,  and  generally  is,  for  a  division  of  the  Sunday  work 
so  as  to  divide  it  as  evenly  as  possible,  and  allow  for  a  cer- 
tain number  of  days  off  for  rest  during  the  month.  By  a 
singular  coincidence  the  first  Sunday  the  cars  ran,  the  rain 
fell  incessantly  all  day,  so  that  the  cars  were  largely  used  by 
church  goers,  sightseers  and  pleasure  parties  remaining 
indoors.  The  earnings  of  the  first  Sunday  were  donated  to 
the  city  hospitals. 


STREET   RAILWAY   ACCOUNTANTS' 
ASSOCIATION. 


The  following  circular  letter  has  been  addressed  to  all  the 
street  railways  in  the  United  States  and  Canada  by  the  com- 
mittee of  the  Accountants'  Association  which  was  appointed 
to  consider  the  question  of  a  standard  system  of  accounts 
and  kindred  subjects  : 

St.  Louis,  June  10,  1897. 

Dear  Sir; — A  meeting  of  some  40  gentlemen,  representing  many 
of  the  large  street  railway  properties  in  the  country,  all  interested  in 
a  uniform,  comprehensive  and  economical  system  of  accounting,  was 
held  in  Cleveland,  Ohio,  March  23  and  24,  1897.  A  permanent  orga- 
nization was  perfected  known  as  the  Street  Railway  Accountants' 
Association  of  America,  the  aims  and  objects  of  which  are  clearly 
defined  in  the  copy  of  the  constitution  and  by-laws!enclosed  herewith. 

At  the  suggestion  of  Mr.  H.  J.  Davies,  of  Cleveland,  upon  motion  of 
Mr.    E.    D.    Hibbs,   of   Jersey   City,   a    resolution   was   unanimously 


adopted  appointing  a  committee  to  consider  the  (juestion  of  a  stand- 
ard system  of  street  railway  accounting,  covering  the  classification  of 
operating  expense  accounts,  classification  of  construction  and  equip- 
ment accounts  and  form  of  annual  report,  in  a  comprehensive  and 
concise  manner,  which  will  enable  the  managements  of  the  different 
roads  to  make  quick  and  just  comparisons,  thus  forming  a  uniform 
basis  for  the  interchange  of  information  between  companies,  when 
such  is  desired. 

The  committee  was  instructed  to  correspond  with  the  officers  of  all 
street  railways,  earnestly  request  that  for  their  mutual  interest  and 
good,  they  accjuaint  us  with  their  methods  and  system  of  accounting, 
furnish  us  with  a  set  of  blanks  and  forms  used  by  their  companies 
covering  the  classification  of  operating  expense  accounts,  classifica- 
tion of  construction  and  equipment  accounts  and  form  of  annual 
report,  with  the  special  request  that  they  give  us  the  benefit  of  their 
experience,  help  us  with  their  advice  and  suggestions,  to  enable  the 
committee  to  make  such  recommendations  as  they  may  deem  advis- 
able and  proper,  and  report  at  the  next  meeting  of  the  association  to 
be  held  at  Niagara  Falls,  October  19,  20,  21  and  22,  1897,  when  the 
report  of  the  committee  will  be  discussed  and  some  action  taken. 

The  committee  desires  to  assure  you  that  any  information  that  may 
be  given  them,  as  well  as  all  blanks  and  forms  entrusted  to  their 
keeping,  will  be  treated  as  strictly  confidential  and  will  not  go  outside 
of  the  three  members  whose  names  appear  on  this  letter. 

We  trust  that  you  are  in  sympathy  with  and  heartily  endorse  the 
aims  and  objects  of  the  Street  Railway  Accountants'  Association  of 
America,  that  if  your  company  is  not  a  member,  you  will  have  them 
join  at  once  and  be  represented  at  the  next  meeting. 

Your  prompt  and  favorable  reply  will  'oe  gratefully  appreciated  by 
the  committee  and  will  materially  aid  and  expedite  the  successful 
completion  of  the  work  assigned  to  them. 

Relying  on  your  co-operation  and  valued  assistance,  and  thanking 
you  in  advance  for  any  courtesies  you  may  extend,  we  are. 
Very  respectfully, 

C.  N.  DUFFY, 
WM.  F.  HAM, 
J.  F.  CAI.DERWOOD, 

Committee. 

Please  address  all  communications  to  C.  N.  Duffy,  3800  Easton 
avenue,  .St.  Louis.  

Secretary  Brockway,  Toledo,  reports  a  very  gratifying 
number  of  inquiries  regarding  the  association  from  roads 
which  contemplate  becoming  members.  During  the  past 
month  the  following  have  filed  applications  for  membership  : 

The  People's  Railway,  St.  Louis. 

St.  Louis  &  Suburban  Ry.,  St.  Louis. 

New  Orleans  Traction  Co.,  New  Orleans. 

Lowell,  Lawrence  &  Haverhill  Street  Railway,  Lawrence, 
Mass. 

The  iiKiuirics  from  eastern  roads  are  especially  numerous 
and  leave  no  doubt  as  to  a  large  additional  membership  soon, 
from  that  direction.  The  program  for  the  October  meeting 
is  making  excellent  progress  and  will  furnish  information  of 
the  greatest  value.  Scarcely  a  road  is  so  small  it  can  afford 
to  miss  this  work. 


The  good  result  in  dollars  and  cents  of  the  March  meet- 
ing of  the  accountants,  is  already  becoming  manifest.  One 
auditor  wrote  the  secretary  recently  that  he  had  already 
effected  a  saving  to  his  road  of  $70  in  the  two  months  since 
the  meeting,  as  a  direct  result  and  application  of  one  pointer  he 
received  at  that  convention.  This  is  but  the  beginning  of 
numerous  improvements  and  economies  possible  in  the 
accounting  department  as  the  scope  of  the  association 
broadens. 

W.  C.  Weaver  resigned  as  travelling  auditor  of  the  West- 
ern Weighing  Association  to  become  auditor  and  assistant 
superintendent  of  the  Northeast  Electric,  Kansas  City. 
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ELECTRIC  TRACTION  ON  THE  NEW  YORK, 
NEW  HAVEN  &  HARTFORD. 


In  the  discussions  as  to  the  relative  economy  of  electricity 
and  steam  on  those  roads  which  cover  territory  where  a 
frequent  and  high  speed  suburban  service  is  required  it  has 
been  pretty  well  demonstrated  that  the  advantag^e  would 
without  doubt  lie  with  electricity  were  a  new  equipment  to 
be  installed,  but  that  in  many,  perhaps  most  instances,  the 
economy  of  operation  over  steam  is  not  sufficient  to  pay 
the  fixed  charges  on  the  capital  invested  in  the  steam  equip- 
ment at  present  used  and  which  would  need  to  be  thrown 
away.  The  question  of  the  preference  of  the  patrons  of 
the  line  and  the  competition  of  trolley  lines  which  will  inev- 
itably parallel    the    existing  steam   roads   must  however  be 


line    between     Hartford    and     Berlin    which    was     otbcially 
opened  on  May    ii,    1897. 

This  new  section  is  the  longest  section  of  any  railroad  in 
the  world,  hitherto  exclusively  operated  by  steam  locomo- 
tives, to  be  equipped  for  electric  traction ;  the  total  dis- 
tance is  12.3  miles  divided  in  two  parts;  the  first  running 
from  the  power  house  at  Berlin  to  New  Britain,  3  miles,  and 
the  second  extending  from  New  Britain  to  Hartford,  9.3 
miles.  The  road  from  Berlin  to  New  Britain  is  single 
track;  from  New  Britain  to  Hartford  double  track,  the  east- 
bound  track  only  being  devoted  to  electric  service.  In  the 
operation  of  this  road  the  electric  trains  will  run  from  Ber- 
lin to  New  Britain  and  back.  The  trains  from  New  Britain 
to  Hartford  and  back  will  run  as  a  separate  service,  the 
change  of  cars  being  made  at  New  Britain. 
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considered,  and  such  a  preference  will  compel  the  use  of 
electricity  on  many  lines  where  present  economy  would  not 
justify  the  new  installation,  in  order  that  future  losses  may 
be  lessened. 

The  New  York,  New  Haven  &  Hartford  Railroad  by 
reason  of  the  small  territory  covered  when  compared  with 
the  mileage  of  the  system  and  the  very  large  ratio  which 
its  passenger  traffic  hears  to  the  total  was  in  a  position 
to  suffer  from  street  railway  competition,  or  if  it  were 
shown  to  be  profitable  to  operate  its  lines  electrically, 
to  check  such  competition  and  retain  the  passenger  traffic 
to  the  profit  of  its  own  stockholders.  The  conditions 
were  realized  by  th(!  management  and  the  Nantasket 
IJcach  line  was  e<|uippe<l  electrically  and  put  in  operation 
in  1895.  That  section  was  7  miles  long  and  the  follow- 
ing year  an  additional  ^^A  miles  were  equipped  with  the 
third  rail  conductor.  The  experience  gained  on  this  line 
has   led   to   the  adoption   of    the  third    rail    for   the    electric 


The  train  schedule  is  given  in  the  follov 


order  of   the 


company  : 

"Commencing  on  or  about  May  11,  1897,  an  additional  express  line 
will  be  put  in  operation  between  Hartford  and  New  Britain  for  pas- 
sengers without  baggage,  using  electricity  from  a  third  rail.  No 
intermediate  stops  will  be  made.  Only  special  tickets  specifying 
electric  service  will  be  accepted.  The  rate  of  fare  upon  the  electric 
trains  will  be  ten  cents,  subject  to  change  without  notice.  No  change 
in  existing  steam  passenger  schedule,  service  or  rales  will  be  made. 
Klectric  trains  will  leave  Hartford  and  New  Britain  every  twenty 
minutes. 

"  In  explanation  of  the  clause  stating  that  only  special  tickets  spec- 
ifying electric  service  will  be  accepted,  the  management  have  deci- 
ded that  as  this  electric  service  is  in  the  nature  of  an  experiment, 
they  should  keep  the  two  classes  of  service,  sliram  and  electric, 
entirely  separate,  and  with  that  end  in  view,  have  decided  that  tick- 
ets, whether  local,  trip  or  commutation  that  have  been  issued  for  the 
regular  steam  service,  in  which  there  will  be  no  change  whatever 
will  not  be  good  or  accepted  on  the  electric  trains. 

"  Passengers  wishing  to  use  the  electric  service  will  be  re<|iiirc(l  to 
piirchasi'  tickets,  which  will  be  collected  before  they  enter  the  train. 
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No  baggage,  bicycles  or  express  matter  will  be  carried.  Electric 
trains  will  leave  Hartford  and  New  Britain  every  20  minutes,  sched- 
ules to  be  issued  later,  but  it  is  understood  that  they  will  start  early 
enough  in  the  morning  to  accommodate  the  business  travel  between 
New  Britain  and  Hartford  and  will  run  late  enough  at  night  to  accom- 
modate theater  or  other  evening  parties." 

The  steam  service  consists  of  8  trains  per  day  each  way 
between  Hartford  and  New  Britain  and  14  trains  each  way 
per  day  between  New  Britain  and  Berlin. 

The  power  station  for  the   two   sections   is    at    Berlin   the 


BOILER    SETTINGS. 

e.\treine  end  of  the  line ;  it  is  the  third  built  by  the  company 
and  is  known  as  No.  3. 

Ground  was  broken  on  December  iS,  1896,  and  on  May 
10,  of  this  year  the  track  construction  and  station  were  so 
far  advanced  that  a  successful  trial  trip  was  had  and  a  car 
ran  over  the  line  into  Hartford  via  New  Britain. 

The  power  station  as  built  is  of  brick,  105  ft.  wide  and 
113  ft.  long.  A  little  over  one-half  of  the  intended  sta- 
tion has  been  erected ;  one  end  is  of  wood,  which  will  be 
removed  when  the  whole  building,  200  ft.  in  length  is  built. 
The  frame  work  and  roof  trusses  are  of  steel,  built  by  the 
Berlin  Iron  Bridge  Company  ;  heavy  steel  girders  support 
the  weight  of  a  35-ton  traveling  crane,  thus  relieving  the 
brick  walls  of  much  stress. 

A  26-in.  brick  wall  extends  lengthwise  through  the  build- 
ing rising  to  the  peak  of  the  roof,  60  ft.  high.  On  one  side 
of  this  wall,  in  front,  is  a  heavy  floor  supported  on  iron 
beams,  14  ft.  above  the  basement.  On  this  floor  is  the 
engine  room,  the  engine  and  generator  foundations  extend- 
ing from  the  basement  up  to  it.  These  foundations  are 
about  30  ft.  square  and  consist  first  of  four  feet  in  depth  of 
stone  work  laid  in  cement  in  the  ground,  and  on  that  is  the 
foundation  proper  of  brick  grouted  in  Portland  cement 
and  14  ft.  high,  each  containing  upwards  of  one  half  mill- 
ion bricks.  The  boiler  room  occupies  the  rear  half  of  the 
building  and  contains  no  floor.  This  places  the  boilers 
somewhat  below  the  engines.  The  roof  is  of  Georgia  pine 
covered  with  slate.  A  bow  window  with  a  small  roof  is  on 
the  front  in  which  is  placed  the  switch  board.  The  brick 
chimney  is  an  exceedingly  massive  one,  125  ft.  high  and  15 
ft.  in  diameter,  at  the  base.  It  is  round  with  a  curved  over- 
hanging top. 


The  engine  room  contains  two  1,500-h.  p.  cross-compound 
condensing  improved  Greene  engines  28  and  48  x  48  in., 
running  at  100  r.  p.  m.  Direct  connected  to  each  engine  is 
a  General  Electric  850- k.  w.  generator.  The  dynamos  are 
over-compounded  and  furnish  current  at  600  volts  at  no  load 
and  650  volts  at  full  load.  The  engine  fly  wheels  are  of 
cast  iron  in  four  segments  and  each  wheel  weighs  52  tons. 
The  shafts  with  armatures  and  crank  discs  attached  weigh 
58  tons  each.  When  the  station  is  enlarged  two  more  of 
these  generating  sets  will  be  added,  making  6,000  h.  p. 
available.  The  switchboard  is  the  General  Electric  standard 
heavy  service  railway  board  of  black  enameled  slate.  There 
are  four  generator  panels,  a  totalizing  or  station  panel  for 
indicating  and  recording  the  entire  output,  and  two  feeder 
panels.  All  are  fitted  with  Weston  illuminated  dial  instru- 
ments. General  Electric  circuit  breakers,  switches  and  a 
Thompson  recording  wattmeter  of  10,000  amperes  capacity 
are  used.  In  the  basement  are  two  large  Deane  condensers 
and  a  special  system  of  valves  and  piping  by  which  the 
engines  may  be  run  non-condensing  if  desired,  or  either  side 
of  an  engine  may  be  run  without  the  other. 

In  the  boiler  room  are  installed  10  horizontal  return  tubu- 
lar steel  boilers,  especially  stayed  and  braced  for  high  pres- 
sures, built  by  Edward  Kendall  &  Sons,  of  Boston.  These 
boilers  are  in  two  batteries  of  five  each.  Across  the  top  of 
the  brick  settings  of  each  battery,  at  right  angles  to  the 
boilers  are  a  pair  of  iron  girders  from  which  each  boiler  is 
suspended  by  four  hangers,  thus  leaving  them  perfectly  free 
to  expand  in  any  direction  without  coming  in  contact  with 
the  settings.  The  boilers  are  fitted  with  steam  nozzles,  from 
which  9-in.  copper  bends  rise,  turning  an  arc  of  90^  and 
connected  with  the  main  steam  header  through  a  heavy  gate 
valve.  These  copper  bends  are  seamless  drawn  pipes  and 
were  bent  cold  with  heavy  copper  flanges  brazed  on. 
Embedded  in  the  division  walls  between  the  furnaces  of  the 
different  boilers  are  6-in.  thin  iron  pipes,  four  to  each  boiler, 
opening  into  the  ash  pits  and  extending  up  through  the 
walls    to   the    top   of  the    setting.      Here    a  brass  ring  per- 
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SWITCH    BOARD,    BERLIN    BOWER    STATION. 

orated  on  its  lower  side  is  placed  and  connected  to  the  high 
pressure  steam  supply.  This  gives  a  circle  of  fine  steam 
jets  which  blow  down  the  pipes,  drawing  air  with  them, 
forming  the   sjstem    of  forced  draught.      The  necessity  for 
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forced  draught  will  lie  understood  when  it  is  known  that  the 
company  does  not  burn  coal  in  any  of  its  power  stations,  but 
the  cinders  or  sparks  which  have  once  been  through  the  fire 
boxes  of  the  steam  locomotives  and  dumped  from  the  exten- 
sion fronts.  Thousands  of  tons  of  these  sparks  are  avail- 
able and  the  saving  in  fuel  is  enormous. 

The  system  for  hamlling  coal  and  ashes  was  made  by  the 
C  \V.  Hunt  Company,  of  New  York.  It  consists  of  two 
narrow    gauge   tracks   running  parallel    to   the   boiler  fronts 


THIRD    KAIL    AT   SWITCH. 

one  near  the  rear  wall  of  the  building  where  coal  is  run 
through  holes  into  the  coal  cars,  which  hold  one  ton  each. 
This  track  passes  over  scales  where  the  coal  is  weighed  and 
the  car  is  then  switched  onto  another  track,  passing  directly 
in  front  of  the  furnaces.  The  coal  is  then  shoveled  directly 
from  the  car  into  any  furnace  requiring  it.  Ashes  are  con- 
veyed in  a  small  dump  car  running  on  the  same  tracks.  All 
cars  are  pushed  by  hand.  A  Locke  damper  regulator  is 
used  to  work  the  main  damper. 

All  the  piping,  valves,  etc.,  are  stantlard  extra  heavy  and 
correspond  closely  to  that  called  for  in  all  U.  S.  Govern- 
ment work.  The  main  steam  header  to  which  the  boilers 
are  connected  by  the  9-in.  copper  bends  is  20-in.  extra  heavy 
wrought  iron  pipe.  This  pipe  is  about  5^  in.  thick  and 
guaranteed  to  stand  a  pressure  of  250  lbs.  per  sq.  in.  It  is 
divided  into  three  sections  by  two  20-in.  extra  heavy  gale 
valves  weighing  nearly  three  tons  each.  This  header  is 
supported  on  brackets  bolted  through  the  division  walls  and 
steel  columns  of  the  building.  There  are  two  primary  ;mk1 
one  auxiliary  heaters  through  which  the  exhaust  from  the 
engines,  condensers  and  feed  water  pumps  passes. 

The  feed  water  is  thus  raised  in  temperature  to  n<.;irl\ 
200"  F.  before  entering  the  boilers.  Steam  is  supplitd  In 
the  high  pressure  cylinder  of  each  engine  by  an  extra 
heavy  12-in.  wrought  iron  pipe  which  leaves  the  steam 
header  vertically  through  a  12-in.  stop  valve,  and  passing 
through  the  division  wall  bends  downward  through  90"  to 
the  throttle  valve  on  the  cylinder.  The  Holly  gravity  drip 
return  system  is  used  to  return  all  condensation  from  steam 
pipes  to  the  boilers.  The  engines,  besides  having  the  usual 
oil  cups  are  also  supplied  with  an  extension  automatic  oiling 
system  in  which  oil  Hows  down  from  an  elevated  tank 
through  a  large  number  of  pipes  to  each  bearing  or  pin  that 
needs  oil.  It  then  runs  down  to  a  filter  in  the  basement, 
from  which  a  small  pump  takes  it  and  forces  it  u))  to  the 
tank  to  be  used  again. 


The  third  rail  system  of  the  company  is  remarkable  for  its 
simplicity  and  practicability.  The  question  of  leakage  or  of 
insulating  a  positive  conductor  carrying  600  volts  from  a 
negative  ground  return  has  been  solved  to  the  company's 
entire  satisfaction. 

The  whole  three  rails  have  been  submerged  for  a  distance 
of  200  ft.,  and  several  feet  of  the  third  rail  have  been  found 
lying  in  the  mud.  The  loss  in  the  first  case  was  not  serious 
and  in  last  case  only  a  few  amperes.  In  dry  weather  there 
is  absolutely  no  loss  and  none  can  be  seen  on  the  instru- 
ments when  it  is  raining  heavily. 

The  third  rail  is  similar  in  shape  and  weight  to  that  used 
on  the  stretch  of  track  between  East  Weymouth  and  Nan- 
tasket  Junction  on  the  South  Shore  Branch  of  the  Plymouth 
Division  of  the  N.  Y.,  N.  H.  &  H.  R.  R.  In  cross  section  it 
resembles  a  flattened  "A"  and  weighs  93  lbs.  to  the  yard. 
It  is  laid  on  blocks  of  wood  impregnated  with  insulating 
material,  but  not  fastened  to  them.  The  blocks  are  only 
about  one-half  as  high  as  those  used  at  East  Weymouth, 
allowing  is^  in.  from  the  eave  of  the  third  rail  to  the  tie, 
and  in  some  places  only  i  1^  in.  This  reduction  in  the 
Iiei^ht  of  the  insulating  block  is  due  to  the  fact  that  no 
greater  lieight  could  be  allowed  in  view  of  the  height  of  the 
service  rails.  The  top  of  the  third  rail  is  about  I  in.  higher 
than  the  level  of  the  tops  of  the  running  rails.  The  con- 
ductors are  bonded,  not  by  the  ordinary  leaf  or  stramled 
copper  bond,  but  by  plates  of  sheet  copjjer  ig  '"■  thick,  12 
in.  long  and  41^  in.  wide.  These  are  fastened  to  the  under- 
side of  the  third  rail  joints  by  means  of  a  drop-forged  iron 
angle-plate  bolted  by  16  bolts,  S  for  each  copper  plate,  on 
each  side  of  the  third  rail  joint,  the  nuts  being  outside  of  the 
rail.  Each  bond  has  a  capacity  of  900,000  circular  mils ; 
the  total  bond  at  each  joint  having  about  twice  the  carrying 
capacity  of  the  rail  itself,  while  its  measured  resistance  is 
less  than  an  equal  length  of  the  93-lb.  third  rail.  One  of 
the  most  striking  facts  in  this  installation  is  the  absence  of 
feeders,  entire  dependance  being  placed  on  the  carrying 
capacity  of  the  well  bonded  rail. 

On  the  Berlin  branch  are  four  grade  crossings ;  on  the 
New  Britain   and   Hartford   line    iS.     At  all  of  these  cross- 


ings the  third  rail  is  omitted,  the  circuit  being  continueil 
underground  by  two  stranded  bare  copjier  cables  of  500,000 
c.  m.  and  in  some  cases  850,000  c.  111.  These  cables  are  first 
drawn  into  creosoted  wooden  conduits  filled  with  an  insu- 
lating material  made  of  residuum  and  asphalt.  Tluy  are 
then  laiti  in  creosoted  wooden  troughs,  in  turn  filled  witli  the 
same  compound  and  then  boxed  over  and  buried.  The 
broken  ends  of  the  third  rail  are  fitted  with  wooden  inclines 
or  approach    blocks   to  allow  tlie   shoe  to  rise  upon   the  rail 
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without  danger  of  catching  and  In-caking.  The  service  rails 
are  carefully  bonded  with  two  very  short  bonds  at  each  joint 
of  500,000  c.  m.  each,  placed  in  the  flange  of  the  rail  under 
the  angle-plates. 

The  motor  equipment  will  consist  at  first  of  five  motor 
cars.  These  are  open  cars  50  ft.  in  length  used  last  season 
at  Nantasket  but  deprived  of  the  trolley.  Each  car  weighs 
about  33  tons.  Each  is  equipped  with  two  G.  E.  2,000 
motors  and  two  "  L "  series  parallel  controllers.  The  car 
cut-out  is  a  "  K  "  automatic  circuit  breaker  fixed  beneath  the 
hood.  Each  motor  car  is  fitted  with  air  brakes,  two  gongs 
and  a  chime  whistle.  Air  for  the  brakes  and  whistle  is  fur- 
nished by  a  vertical  double  cylinder  air  pump  driven  by  a 
motor  automatically  controlled  by  special  switch  which  is 
opened  when  the  pressure  in  the  main  tank  reaches  90  lbs. 
and  closed  when  it  falls  below  that.  These  motor  cars  pull 
a  standard  combination  baggage  and  passenger  coach  as  a 
trailer. 

Contact  is  made  with  the  third  rail  by  means  of  sliding 
shoes.  These  are  of  cast  iron,  12  in.  long  and  4  in.  wide, 
weighing  about  30  lbs.  They  are  suspended  by  two  links 
from  a  casting  fastened  to  a  beam  set  immediately  beneath 
the  king  pin  of  each  truck,  connection  between  motor  and 
shoes  being  made  by  flexible  cables.  The  distance  between 
the  two  shoes  is  about  33  ft. 

Many  of  the  grade  crossings  are  wider  than  this  and  to 
avoid  carrying  the  train  over  the  crossing  by  momentum 
another  shoe  is  fitted  to  each  truck  of  the  second  car  of  the 
train,  a  connection  running  from  this  shoe  to  the  motors. 
Thus,  by  the  time  the  last  shoe  has  left  the  third  rail  at  one 
end  the  first  shoe  is  in  contact  with  the  next  section  of  the 
rail. 

The  question  of  the  safety  of  the  public  was  not  the  least 
important  which  demanded  the  attention  of  the  officials  of 
the  New  Haven  Road  and  the  greatest  precautions  are  taken. 
At  the  Berlin  and  Hartford  stations,  the  third  rail  section  is 
fenced  in  on  both  sides.  At  New  Britain,  where  the  lines 
of  the  New  Haven  and  New  England  systems  converge, 
in  addition  to  the  fence,  a  method  which  almost  amounts  to 
interlocking  is  adopted.  In  the  Y  formed  at  the  converg- 
ence of  the  roads  is  the  switchman's  tower.  From  the  sec- 
tion of  the  rail  entering  the  station  cables  run  underground 
to  a  switchboard  in  the  tower,  by  which  the  third  rail  may  be 
connected  to  or  disconnected  from  the  circuit.  As  the  train 
comes  to  a  stop  in  the  station,  the  third  rail  is  cut  out,  and  is 
not  thrown  into  circuit  again  until  the  outgoing  train  is 
ready  to  start.  The  chance  of  accident  is  thus  reduced  to  a 
minimum. 

The  entire  work  was  carried  out  under  the  direction  of 
Col.  N.  H.  Heft,  chief  of  the  electrical  department  of  the 
company. 


ACCUMULATORS. 


Their  Application  to  Central  Station  Lighting  and  Power. 


OHIO  STATE   MEETING. 


President  A.  A.  Anderson  announces  the  annual  meeting 
of  the  Ohio  State  Tramway  Association  will  be  held  at  the 
Chittenden  Hotel,  Columbus,  on  Monday,  June  14,  and  desires 
a  large  attendance.  Timely  topics  will  be  discussed  and  the 
local  members  hope  to  welcome  at  least  one  representative 
from  every  road  in  the  state. 


The    work    of  cast-welding   by    the    Falk    process   of  the 
Union  Traction  lines,  Philadelphia,  is  under  way. 


(Read  before  the  Canadian  Electrical  Association,  by  W.  A.  Johnson.) 
Considerable  misconception  seems  to  exist  in  reference  to  the  cost 
of  installing  a  storage  battery.  Like  all  good  things  having  value, 
accumulators  are  not  given  away,  and  the  station  manager  who  is 
waiting  for  them  to  get  cheaper  is  letting  one-third  of  the  earning 
power  of  his  station  go  to  waste.  Local  conditions  of  course  deter- 
mine the  capacity  and  consequent  cost  of  battery,  but  in  general 
terms,  the  cost  may  be  stated  to  be  less  in  most  cases  than  the  cost  of 
generating  plant. 

When  it  is  desirable  to  increase  the  capacity  of  a  station,  it  means 
besides  new  dynamos,  increase  in  engines,  boilers  and  all  steam 
appliances,  and  usually  alterations  in  the  building,  and  while  the  out- 
put of  the  station  is  increased,  the  general  efficiency  remains  about 
the  same,  and  oftentimes  the  running  expenses  of  a  moderate  sized 
station  is  greater  per  h.  p.  output,  owing  to  the  increase  in  the  work- 
ing staff. 

On  the  contrary,  to  increase  the  capacity  of  a  station  with  accumu- 
lators requires  as  a  rule  no  alteration  or  increase  of  existing  steam 
plant,  no  new  dynamos,  and  usually,  owing  to  the  small  space 
required,  plenty  of  room  can  be  found  in  the  station  for  the  storage 
battery. 

When  such  a  change  can  be  made,  what  are  the  results?  The 
available  output  of  the  plant  has  been  largely  increased.  No 
increase  in  working  staff  is  required.  The  operating  expenses  are  no 
higher  than  before.  The  all  round  efficiency  of  the  station  is  fully  30 
per  cent  more,  and  consequently,  the  profits  are  enlarged  by  nearly 
the  same  proportion.  The  plant  can  thereafter  give  uninterrupted 
service,  24  hours  per  day,  every  day  in  the  year,  as  the  battery  is 
always  available  when  a  temporary  shut  down  of  the  machinery  is 
necessary.  The  regulation  of  the  voltage  to  the  lamps  is  kept  con- 
stant, more  perfect  than  can  be  possible  when  no  batteries  are  used, 
as  the  battery  is  a  regulator  to  the  whole  system.  When  motors  are 
operated,  this  is  a  big  advantage. 

No  gas  company  would,  for  a  minute,  consider  the  operation  of  its 
plant  without  a  storage  tank;  just  think  of  the  large  increase  in 
retorts  and  men  to  keep  up  a  constant  gas  supply,  without  a  storage 
tank.  Most  waterworks  systems  require  a  reservoir,  and  yet  elec- 
trical people,  who  are  supposed  to  keep  abreast  with  the  times,  try  to 
get  along  without  a  storage  tank  to  fall  back  upon  for  hours  of  maxi- 
mum, minimum  or  average  demand. 

The  central  station  manager  will  answer  that  he  does  not  know  the 
cost  of  maintenance  and  is  waiting  for  the  other  fellow  to  prove  the 
ctse.  The  other  fellow  has  proved  it.  In  Germantown,  Pa.,  there 
has  been  a  battery  having  a  capacity  of  120  h.  p. -hours,  in  use  for 
over  three  years,  or  long  enough  to  give  a  fair  idea  of  the  cost  of 
renewals.  The  management  of  the  large  stations  in  Boston,  Brook- 
lyn and  New  York,  however  did  not  await  the  results  in  German- 
town,  but  put  in  large  batteries  from  one  to  two  years  ago,  and  these 
have  since  been  doubled,  and  in  one  case,  enlarged  for  the  fourth 
time. 

But  interested  parties  can  go  back  of  the  returns  from  the  United 
States  for  further  evidence  of  the  practicability  of  accumulators.  In 
Germany,  France  and  England,  they  have  been  largely  used  for 
years  past.  Out  of  a  recently  published  list  of  thirty  cities  in  Germany, 
only  ten  are  without  accumulator  plants.  The  population  of  these 
cities  ranges  from  4,000  to  850,000.  This  shows  that  there  is  hardly  a 
town  or  city  electric  plant  but  can  use  accumulators  to  advantage. 

I  mention  the  following  among  American  companies  who  have  put 
in  large  batteries  and  the  capacity  installed  as  rated  in  h.  p.-hours: 

COMPANY.  H.  P.-HOUR  CAPACITY. 

HartfoKl  Electric  Company 3,000 

Boston  Edison  Company,  four  batteries,  a  total  of 7,400 

New  York  Edison  Company 3,200 

Brooklyn  Edison  Company 1,600 

Germantown  Electric  Light  Company 300 

Electric  Railway,  Light  &  Power  Company,  Anaconda,  Mon.,    500 

Woonsocket  Electric  Machine  &   Power  Company 400 

Easton  (Pa.)  Edison  Company 200 

These  last  three  plants  are  used  both  for  railway  and  lighting  work. 
As  good  an  illustration  as  I  can  give  of  the  application  of  the  stor- 
age battery  to  railroad  work  is  to  refer  to  the  equipment  of  the  Union 
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Traction  Company  of  Philadelphia,  which  uses  a  battery  of  400  h.  p.- 
hours  for  keeping  up  the  pressure  at  the  end  of  a  feeder  at  a  point 
about  1 1  miles  from  the  power  house,  the  new  extension  continuing 
several  miles  beyond;  in  this  case  the  battery  took  the  place  of  a  new 
power  house  or  what  amounted  to  the  same  thing,  an  increase  at  the 
old  power  house  with  enlarged  feed  wires.  It  was  found  that  the  cost 
of  copper  feed  wire  to  operate  from  the  main  power  house,  alone, 
would  have  cost  four  times  the  total  cost  of  the  battery.  Previous  to 
the  installation  of  the  battery,  the  pressure  at  the  end  of  the  feeder 
formerly  in  use,  frequently  varied  as  much  as  50  per  cent,  the  bat- 
tery however  gave  practically  a  steady  pressure  at  all  times.  Rail- 
way men  need  not  be  told  how  much  better  for  their  motors  and  con- 
trollers the  maintenance  of  a  standard  working  pressure  is,  than  one 
which  falls  so  low  as  to  require  an  increase  in  the  current  passed 
through  the  apparatus,  of  from  50  to  100  per  cent.  In  the  above  case, 
the  load  varied  from  100  to  700  amperes,  and  with  the  feeder  of  a 
capacity  at  a  constant  load  for  400  amperes,  the  demand  upon  the 
power  house  was  at  all  times  equal  and  independent  of  the  change- 
able load  on  the  batteries. 

Under  such  an  arrangement,  the  power  house  generator  always 
operates  at  full  load  and  highest  efficiency  and  the  battery  acts  as  a 
cushion  to  the  engine  when  the  line  circuit  breaker  opens  from  any 
cause. 

Some  of  the  electric  street  railways  in  Canada,  serve  a  district  up 
to  7  miles  from  the  power  house,  as  originally  laid  out,  and  in  all 
cases  extension  will  be  called  for  to  reach  suburban  points  at  a 
greater  distance  and  to  connect  through  as  radial  lines  to  still  more 
distant  points.  In  such  work,  the  accumulator  plant  at  the  end  of  a 
feeder  is  destined  to  be  an  important  factor  in  the  near  future,  and 
the  little  trouble  in  operating  a  sub-station  for  this  work  is  very  satis- 
fying to  the  purchaser,  as  the  battery  is  automatic  in  charge  and 
discharge,  the  only  attention  required  being  the  usual  occasional 
testing  of  the  e.  m.  f.  of  the  individual  elements  and  the  keeping  of 
the  electrolyte  to  the  standard  specific  eravily  (1.200).  The  sub- 
station apparatus  and  connections  are  very  simple,  being  only  the 
main  switch,  ammeter,  circuit  breaker,  voltmeter  and  recording  volt- 
meter. The  flow  of  the  current  to  the  line  being  always  propor- 
tionate to  the  demand.  One  central  station  can  therefore  take  care 
of  any  number  of  accumulator  sub-stations,  and  the  area  which  can 
profitably  be  covered  with  continuous  current  either  for  railroads, 
lighting  or  power  greatly  increased. 

The  claim  has  been  made,  and  experience  seems  to  prove  it  true, 
that  it  costs  practically  nothing  for  the  energy  stored  in  accumulators 
in  the  average  lighting,  power  or  railroad  station,  whether  operating 
on  a  12  or  24  hour  basis,  as,  if  judgment  is  used  in  proportioning  the 
size  of  the  battery  to  the  generating  plant,  the  battery  is  always  being 
charged  during  light  load  and  discharged  during  hoursof  heavy  load, 
and  owing  to  the  all  round  higher  efficiency,  the  amount  of  coal 
burned  will  be  about  the  same  and  the  current  given  off  from  the 
batteries  will  represent  net  profit. 

While  the  above  is  a  simple  way  of  putting  it,  the  following  gives 
in  figures  the  actual  conditions  obtained  in  a  plant  now  working. 

Total  time  of  operating  steam  plant  9  hours. 
Total  steam  plant  required,  dynamos  working  at  an  efficiency 

of  90  per  cent ()3  h.  p. 

Total  steam  plant  required  if  battery  is   not  used 165  h.  p. 

.Saving  in  steam   plant 72  h.  p. 

Total  dynamo  capacity  required  when  using  battery. . . .   62,500  watts. 

Total  dynamo  capacity  recjuired  without  battery 1 1 1,250     " 

Saving  in  dynamos 48,750     " 

In  this  case  the  battery  was  in  service  a  total  of  18X  hours  and 
during  15  hours  the  battery  served  the  entire  plant. 

In  making  provision  for  a  storage  battery  the  room  provided  should 
if  possible  have  a  cement  or  tile  floor,  and  should  be  well  ventilated. 
Owing  to  the  compact  form  of  the  elements,  sufficient  room  can  usu- 
ally be  given  when  arranged  in  tiers,  one  above  the  other.  The 
space  required  for  a  battery  capable  of  giving  400  h.  p.  for  one  hour, 
IS  n'i  by  20>i  inches  per  element  and  as  248  cells  would  be  used  on 
a  500-voU  system  only  about  630  square  feet  would  be  necessary,  this 
being  for  a  battery  of  fairly  large  capacity,  in  fact  being  ecjuivalent 
to  that  installed  by  the  Union  Traction  Company  in  the  before  men- 
tioned instance. 

A  suitable  battery  having  bei'ii  purchased  it  requires  as  careful 
attention  as  is  given  to  any  other  class  of  electrical  or  steam  appara- 
tus, and  no  more  and  yet  this  attention  is  very  simple,  but  it  must  be 
given  as  required,  otherwise  the  results  would  be  similar  to  that  caused 


by  neglect  of  a  dynamo  or  steam  boiler.  There  has  been  no  instance 
where  a  properly  constructed  battery  that  has  received  fair  treatment 
has  failed  to  give  good  results.  Attention  should  be  paid  to  the 
proper  strength  and  nature  of  the  acid,  the  specified  gravity  of  the 
acid  being  tested  at  regular  periods;  the  individual  testing  of  each 
cell  by  a  low  reading  voltmeter  is  the  keynote  to  successful  battery 
operation.  While  in  general  the  reading  of  the  voltmeter  connected 
with  all  the  elements  will  give  sufficient  information,  yet  the  occa- 
sional individual  testing  of  each  element  prevents  any  single  cell 
from  being  allowed  to  work  at  a  disadvantage.  The  chloride  type  of 
negative  plate  has  been  found  to  be  most  satisfactory,  and  is  largely 
in  use  for  central  stations.  The  positive  plates  generally  used  with 
chloride  negatives  are  of  the  Tudor  type,  and  are  capable  of  giving 
a  very  high  discharge,  their  capacity  being  at  nominal  rating  from 
3  to  5  ampere-hours  per  pound  of  element.  Such  a  battery  is  not 
liable  to  buckle  or  sulphate.  There  are  numerous  small  water- 
powers  that  have  not  been  considered  as  applicable  to  electric  light- 
ing owing  to  the  small  power  available,  but  if  20  h.  p.  can  be  obtained 
for  24  hours  per  day  and  if  a  battery  is  used  in  connection  therewith, 
120  h.  p.  is  available  for  four  hours,  or  sufficient  for  the  requirements 
of  a  fair  sized  town.  I  know  of  one  instance,  in  a  town  of  from  8  to 
10,000  inhabitants  where  a  water-power  of  50  h.  p.  is  available,  and 
not  used  at  present.  This  power  if  stored  in  batteries  would  give 
200  h.  p.  for  six  hours,  or  sufficient  to  supply  all  the  street,  commer- 
cial and  residential  lighting  which  is  now  operated  by  steam. 


THE  CHICAGO  CITY  RAILWAY  POWER 
HOUSE. 


Commenting  on  the  controversy  between  R.J.  Hill,  chief 
eiiijincer  of  the  Chicago  City  Railway,  and  Pierce,  Richard- 
son &  Foster,  the  Chicago  engineering  firm,  in  regard  to  the 
new  power  station,  Power,  editorially,  says  in  part : 

"It  is  to  be  regretted  that  these  engineers  did  not  rise  to  the  occa- 
sion and  furnish  a  comprehensive  analysis  of  the  present  and  what 
may  be  termed  the  modern  plant,  as  adapted  to  the  case  in  hand, 
instead  of  dealing  principally  with  the  details  of  piping,  the  class  of 
boilers  used,  the  advisability  of  an  economizer,  etc.,  questions  which 
would  apply  equally  to  either  plant.  They  say  little  in  detail  upon 
the  main  issue  as  to  the  comparative  efficiency  of  the  two  classes  of 
plant,  but  arrive  at  the  following  conclusions: 

" '  First.  That  a  plant  of  the  same  capacity  could  have  been 
installed  in  about  one-third  the  space. 

"'.Second.  That  such  a  plant  as  we  have  outlined  (a  compound 
condensing  direct  connected  plant)  could  be  operated  at  anywhere 
from  25  to  50  per  cent  greater  economy  in  fuel. 

"  '  Third.  That  a  great  saving  would  have  resulted  in  the  first  cost 
of  land,  foundations  and  buildings,  which  savings  would  have  largely, 
if  not  entirely,  offset  any  increased  cost  of  machinery  due  to  using 
types  belter  adapted  for  your  needs.'     *     *    *     * 

"If  on  the  other  hand,  Mr.  Hill  is  correct  in  his  estimate  that  a 
compound  condensing  direct  connected  plant,  land  and  buildings 
included,  would  have  cost  ?6oo,ooo(as  against  #345,000  for  the  present 
plant)  he  appears  to  be  justified  in  his  selection  of  the  cheaper 
machinery  with  fuel  at  the  price  given,  inasmuch  as  his  costs  of  oper- 
ation, labor,  repairs,  etc.,  will  certainly  be  no  more  with  the  simple 
station.  If  fuel  cost  nothing,  one  would  buy  the  cheapest  kind  of  an 
engine  that  would  run  his  work  without  regard  to  its  efficiency. 
There  is  evidently  a  price  for  fuel  so  low  that  the  increased  efficiency 
attainable  by  a  high-class  engine  is  not  sufficient  to  pay  the  fixed 
charges  on  its  increased  cost.  Whether  Mr.  Hill  is  within  that  limit 
with  coal  at  Si. 10  a  ton  and  the  present  price  at  Chicago  of  real  estate 
and  machinery,  is  a  ([uestion  which  only  a  careful  analysis  of  figures 
not  at  our  command  can  pr('determine  and  only  the  future  can  dem- 
onstrate. The  several  costs  of  operation  of  the  station  .iggregate 
.6385  of  a  cent  per  kilowatt-hour.  Will  our  readers  in  compound 
condensing  rlirect  connected  plants  send  their  costs  for  the  same 
items  for  comparison?" 

The  .Suburban  Railway,  of  ,Si.  I.cmis,  is  said  to  have 
obtained  control  of  the  lloiiseiiiaii  air  line,  parties  interested 
in  the  Siilmrlian  having  purchased  the  bonds  of   the  latter. 
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GAS  ENGINE  AT  LANCASTER,  O. 


Ill  coiuK'Ction  with  the  article  on  "Gas  Engines,"  V)y  W. 
F.  Kelly,  which  appears  on  another  page,  a  description  of 
the  engine  of  the  power  plant  of  the  Lancaster  (O.)  Trac- 
tion Company,  of  which  Mr.  Kelly  is  president,  will  be  of 
interest.  This  company  operates  from  three  to  five  cars 
over  about  four  miles  of  track,  and  as  there  are  some  long 
eight  per  cent  grades  it  is  readily  seen  the  conditions  require 
an  engine  which  is  above  all  capable  of  close  regulation. 

Feeling  that  the  cost  of  operating  a  steam  plant  would  be 
so  great  as  to  be  prohibitive  for  a  small  road  under  the  con- 
ditions at  Lancaster,  the  management  decided  that  the  gas 
engine  was  the  only  alternative.  With  no  precedents  to  fol- 
low, and  even  with  no  gas  engine  of  sufficient  size  on  the 
market,  Mr.  Kelly  entered  into  negotiations  with  the  West- 
ern Gas  Construction  Company  of  Ft.  Wayne,  Ind.,  which 
agreed  to  build  a  suitable  engine.  It  was  installed  in  the 
summer  of  1S96,  and  after  a  few  minor  difficulties,  due  to 
the  fact  that  the  machinery  was  new  and  that  the  engineer 
was  without  experience  with  gas  engines,  had  been  over- 
come, the  engine  was  put  in  successful  operation,  and  for 
six  months  has  been  running  without  any  delay  or  interrup- 
tion whatever,  and  has  demonstrated  its  ability  to  handle  the 
rapidly  fluctuating  load  of  a  street  railway. 

The  engine  is  shown  in  the  illustration.  It  is  known  as 
the   American   Kilmarnock,  and  is  a  single-cylinder  double- 


acting  engine.  It  ilevelops  about  130  indicated  h.  p..  and 
gives  at  the  brake  i  10  h.  p.,  being  rated  at  100  h.  p.  It  runs 
at  iSo  r.  p.  m.,  and  is  lielted  to  an  So-k.  w.  Thomson-Hous- 
ton 6-pole  generator. 

The  general   tlimensions    are  as  follows:      Cylinder  16  in. 
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LOAD   DIAGRAM,   LANCASTER,  O. 

by  20  in.  stroke.  Diameter  of  piston  rod,  3  in.  Diameter 
of  shaft,  7  in.  Diameter  of  fly-wheels  (two),  8  ft.;  face,  i6 
in.;  both  faced  for  belts.  Length  of  engine  over  all  15  ft. 
II  in.;  width  over  fly-wheels,  6  ft.  loi^  in.;  height  of  cen- 
ter line  above  foundation,  3  ft.  5  in.  The  total  weight  of 
the  two  fly-wheels  is  13,500  lbs.;  the  total  weight  of  the 
engine,  34,000  lbs. 

The  cross-head  is  of  cast  steel,  and   the  bearings  through- 


GAS  ENGINE  AT  POWER  HOUSE  OF  LANCASTER  TRACTION  COMPANY. 
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LOAO    DIAGRAM,   GAS   ENGINE    PLANT,    MARIETTA,  O. 


out  of  pliospcr  liroii/.u  without  lialiliit.  Porcelain  ignition 
lulie.s  arc  used.  The  startini;;  tievice  is  positive  in  its  action, 
natural  j^as  under  high  pressure  licing  used.  The  governor 
is  an  electrical  one  and  very  sensitive,  being  guaranteed  to 
regulate  within  two  per  cent.  The  load  varies  from  zero  to 
180  amperes,  and  the  time  required  to  find  the  point  of  equi- 
librium is  but  one-sixth  of  a  second. 

The  load  diagram  shows  the  heavy  fluctuations.  It 
should  be  remarked  the  heavy  drops  in  voltage  are  due  to 
an  overload  rather  than  to  poor  regulation.  The  gas  con- 
sumption is  given  at  16  cu.  ft.  jjer  brake  h.  p.  per  hour. 

There  are  installed  in  the  plant  of  the  Marietta  (Ohio) 
Electric  Comjiany  two  engines,  also  built  by  the  Western 
Gas  Construction  Company.  One  is  of  130  and  one  of  90 
h.  p.,  both  belted  to  a  jack-shaft.  The  generators  are  one 
loo-k.  w.  Walker  and  one  100-k.  w.  Stanley  alternator. 
The  lighting  and  railway  loads  are  taken  from  the  jack- 
shaft,  and  although  it  has  no  Hy-wheel  the  incandescent 
lamps  do  not  show  the  effect  of  the  varying  railway  load. 
These  engines  are  similar  to  the  one  at  Lancaster,  but  com- 
pressed air  is  used  for  starting. 


MUST  PAY  SUBSCRIPTIONS  TO  STOCK. 


THE  BOSTON  ELEVATED. 


It  is  prr)bable  that  iJoiton  will  have  an  elevated  road  at 
least  10  miles  long.  A  bill  granting  a  charter  to  the  Boston 
Elevated  Railway  Company  has  been  passed  by  the  Massa- 
chusetts House.  Four  of  the  10  miles  to  be  built  at  once  or 
a  forfeit  of  $500,000  paid,  and  the  remaining  six  miles  must 
be  constructed  within  the  coming  three  )'ears ;  the  tenure  is 
for  25  years.  One  atnendment  to  the  bill  provi<led  that  the 
line  should  be  considered  as  a  railroad  instead  of  a  street 
railway. 


When  the  road  to  Wcstcrville  from  Columbus,  O.,  was 
planned  a  subscription  of  $35,000  was  made  by  local  capital- 
ists but  only  a  part  of  it  paid  in.  When  this  line  was 
merged  into  the  Columbus  Central  Railway  suit  was  brought 
by  the  latter  company  to  collect  the  outstanding  subscrip- 
tions. A  test  ease  was  brought  against  J.  M.  Dimim  and  a 
verdict  for  the  company  resulted.  It  is  exjjected  th.it  the 
rest  of  the  $12,000  not  yet  paid  will  be  received  as  the 
result  of   this  suit. 


A  RAILWAY  BUILT  IN  A  NIGHT. 


Tlie  Suburban  Railroad  Company  of  Cliicago  lias  been 
desirous  of  laying  track  thr  lugh  Riverside,  connecting  Har- 
rison and  West  48th  streut  wilh  the  Dcsplaincs  river.  The 
citizens  of  Riverside  did  not  look  witli  favor  upon  this  pro- 
posal and  an  injunction  was  secured  restraining  the  railroad 
company  from  using  the  streets  of  ihc  Inwn.  This  injunc- 
tion expired  June  8,  and  the  very  minute  the  legal  restraint 
terminated  500  expert  trackmen  began  work  with  a  will. 
All  night  long  they  toiled,  and  before  10  u'clotk  in  the 
morning  five  miles  of  traik,  with  trolley  wire  and  all  con- 
nections, were  ready  for  the  trolley  cars.  When  the  resi- 
dents started  to  their  places  of  business  in  the  morning  Ihey 
were  surprised  to  see  "  clanging,  sputtering  trolley  cars  Hy- 
ing through  the  village." 


W.  li.  Bradbury,  a  ,San  Friincisco  millionaire,  was  sen- 
tenced to  24  hours  imprisonmi'Ht  in  the  county  jail  for 
expectorating  on  the  lloor  of  a  street  car.  It  was  his  second 
offense. 
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REPAIRS  ON  THE  LIVERPOOL  OVERHEAD 
RAILWAY. 


There  are  several  essential  features  in  which  the  equip- 
ment of  the  Liverpool  elevated  railway  differs  from  that  on 
the  Chicago  elevated  roads.  As  may  be  noted  from  the 
description  and  illustrations  in  the  Review  of  March,  1893, 
the  motors  are  mounted  directly  on  the  axles  of  the  trucks 
with  no  gearing  whatever.  In  regard  to  these  motors 
S.  15.  Cottrell,  engineer  and  general  manager,  says,  "  I  con- 
sider that  the  gearless  motor  is  better  for  our  work  than  a 
single  reduction  motor.  The  cost  of  repairs  to  motors  is 
trifling  compared  to  what  the  cost  of  repairs  of  locomotives 
would  be  to  work  a  similar  service.  To  effect  repairs  the 
wheels  and  axles  are  taken  out  of  the  truck  frames  and  there 


STREET  CAR  FOR  FIRE  ENGINES. 


The  Wason  Manufacturing  Company  of  Springfield, 
Mass.,  has  recently  completed  for  the  Springfield  Fire 
Department  the  truck  car  which  we  illustrate.  It  is  designed 
to  furnish  a  quick  and  convenient  means  of  transporting  fire 
engines  to  the  outskirts  of  a  city  and  to  all  points  reached  by 
street  car  lines  where  the  engines  may  be  needed.  The  car 
consists  of  two  four-wheeled  diamond  trucks  of  the  ordinary 
pattern  but  of  a  somewhat  lighter  construction  than  those 
used  on  steam  roads,  which  are  surmounted  by  platforms  on 
which  the  men  can  ride  with  hose,  tools,  etc.,  and  connected 
b)'  girders  from  which  is  suspended  a  platform  to  carry  the 
fire  engine.  The  side  girders  are  built  up  of  two  channels 
separated   by  suitable   distance   pieces,  and   are    permanently 
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is  no  dilliculty  in  repairing  the  armatures  on  the  axles.  I 
do  not  see  that  there  is  any  more  trouble  with  the  failure  of 
armatures  with  gearless  motors  than  there  would  be  with 
geared  motors.  I  do  not  think  that  either  gearless  or  geared 
motors  make  any  difference  to  the  track  joints  as  the  blow 
in  either  case  must  be  the  same." 

There  is  one  motor  to  each  car  and  when  two  or  more 
cars  are  in  the  train  there  is  electrical  connection  between 
the  cars  so  that  all  the  motors  can  be  controlled  by  the 
motorman  at  one  point.  The  cars  are  never  run  singly 
except  for  shunting  purposes  and  all  the  cars  are  electrically 
connected  and  interchangeable. 

The  third  rail  consists  of  a  steel  channel,  4  sq.  in.  in  cross 
section,  mounted  on  porcelain  insulators.  The  surface  is 
about  I  in.  above  the  surface  of  the  track  and  is  in  the  mid- 
dle instead  of  on  the  outside.  In  favor  of  this  practice  Mr. 
Cottrell  says,  "  The  conducting  rail  should  be,  wherever 
practical,  put  in  the  center  as  we  have  done  here,  for  we  find 
no  difficulty  with  it  even  at  complicated  crossings,  whereas, 
placing  at  the  side  and  higher  than  the  running  rail,  would 
offer  many  complications  at  cross-over  roads." 


attached  to  the  rear  platform  and  connected  to  the  bolster  of 
the  front  platform  so  that  the  fastenings  may  be  quickly 
loosened  and  the  front  truck  removed  to  permit  the  engine 
to  be  backed  into  place.  Suspended  from  the  upper  girders 
and  strongly  braced  are  beams  13  ft.  long  built  up  of  chan- 
nels of  lighter  section  ;  these  clear  the  rail  by  6  in.  The 
engine  platform  is  of  timber,  the  planks  running  trans- 
versely and  resting  upon  the  lower  flanges  of  the  inside 
channels. 

As  mentioned  above  one  end  of  the  middle  platform  is 
lowered  to  the  ground  and  the  front  truck  run  out  of  the 
way  when  it  is  desired  to  load  an  engine  onto  the  car.  The 
mechanism  for  raising  and  lowering  is  very  well  shown  in 
the  illustrations.  At  each  girder  are  two  chains  passing 
over  windlasses,  and  all  four  of  these  are  given  uniform 
motion  by  means  of  a  worm  and  pinion  gear,  operated  by 
the  rod  and  hand  wheels  on  the  front  truck.  When  the 
girder  end  is  lifted  into  place  in  the  U  which  receives  it, 
a  bolt  is  slipped  in  which  relieves  the  stress  on  the  chains. 
A  winch  operated  by  the  hand  wheels  on  the  rear  truck  is 
used  to  draw  the  engine  onto  the  car. 
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The  truck  woij^lis  al>oul  12,000  llis.  ami  the  heaviest  tire 
steamer  in  Springfiekl  weighs  10,000  lbs.,  so  that  the  car 
loailed  will  weigh  about  1 1  tons.  No  motors  are  provided 
on  the  car  and  it  is  the  intention  to  draw  it  by  one  of  the 
snow  plows  of  the  street  railway  company  which  will  he 
housed  next  door  to  one  of  the  engine  houses  of  the  fire 
department. 

A  drill  in  handling  the  new  car  was  held  on  May  6  and 
demonstrated  that  very  quick  work  could  be  done.  IJegin- 
ning  with  the  car  standing  on  the  track,  the  pins  were  pulled, 
the  platform  lowered,  the  front  truck  detached  and  pulled 
out  of  the  wav.  Then  the  engine  was  backed  in  front  of 
the  platform  and  drawn  into  place,  the  truck  run  back  and 
connected  ready  to  start.  The  time  required  was  2J4  min- 
utes.    The  unloading  was  accomplished    in    3,^  of  a    minute 


and  the  commutator  cleaned.  The  brushes  are  in  duplicate 
and  those  not  in  use  are  put  in  a  case  each  compartment 
having  the  number  of  the  motor  upon  it.  In  this  way  the 
same  brushes  are  returned  to  the  same  commutators  and  lit- 
tle trouble  is  e.\perienced  from  sparking. 

One  time  the  brushes  are  soaked  for  one  hour  in  liquid 
vaseline  and  the  next  time  in  parafKne,  heated  to  the  melt- 
ing pohit.  The  vaseline  is  the  better  lubricant  but  its  low 
melting  temperature  sometimes  causes  the  brushes  to  run 
dry  when  an  excessive  current  lieats  them.  Tlie  paraffine 
wax  is  not  so  liable  to  cause  such  trouble. 

Some  inspectors  and  electricians  are  disposed  to  send  the 
armatures  into  the  shop  and  have  the  commutators  turned 
down  too  often.  Especially  is  tliis  undesirable  with  some 
of  the  older  styles  of  commutators  as  there  is  little  depth  to 
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and  the  horses  attached  and  the   engine  ready  to   start   in    y^ 
minute  more. 

We  are  indebted  to  the  \V  ason   Manufacturing  Company 
for  the  illujtrations. 


CARE  OF  COMMUTATORS. 


To  get  a  smooth,  shiney  dark  brown  commutator  on  each 
motor  Is  the  aim  of  every  street  railway  electrician.  In 
many  cases  this  seems  almost  impossible  and  is  doubtless 
due  to  the  inherent  defects  in  the  design  of  the  motor. 
Again,  poor  carbon  brushes,  which  wear  unevenly  will 
cause  bad  commutators.  When  the  apparatus  is  of  some 
standard  make  and  all  the  parts  are  thoroughly  reliable 
some  other  cause  must  be  sought  for.  If  the  brushes  are 
held  in  place  with  the  proper  tension  the  source  of  troul)le 
is  probably  the  lubrication  of  the  commutator.  Some  lubri- 
cants will  carboni/e  and  form  a  tough  gummy  covering  on 
parts  of  the  commutator  and  such  lubricants  should  be 
avoided.  At  the  car  barns  of  the  Calumet  lilectric  Rail- 
way the   brushes   of  each    motor   are    removed    every  night 


the  bars  and  a  few  turnings  will  cut  them  through.  When 
the  lirushes  are  removed  a  touching  up  of  the  rough  or  high 
places  and  replacing  the  same  brushes  in  the  same  brush- 
holders  from  which  they  came  will  gradually  wear  the  com- 
mutator smooth  and  even.  In  one  case  where  economy 
was  imperative,  by  this  method  the  commutators  on  some 
motors  were  used  until  the  bars  were  worn  down  to  1-16  in. 
On  one  large  city  system  the  practice  is  to  inspect  the  com- 
mutators every  other  day  and  remove  the  brushes  once  in 
six  days.  The  brushes  are  placed  in  a  perforated  can  and 
soaked  for  four  days  in  machine  oil.  The  can  of  brushes  is 
then  lifted  out  of  the  oil  bath  and  the  oil  allowed  to  drain 
for  two  (lays.  No  sand-paper  whatever  is  used  for  it  is 
claimed  that  the  smooth  finish  on  the  brush  which  comes 
from  contact  with  the  commutator  is  better  than  can  be 
attained  by  any  other  means  and  a  sand-papered  brush  will 
blacken  the  commutator  more  or  less.  Under  this  system 
the  carbon  brushes  are  good  for  30  days  service,  and  the 
commutators  are  turned  down  i-Sto3-i6  in.  once  every  13 
to  1 5  months.  The  commutators  have  a  smooth  finish  and 
little  trouble  is  ever  ex])eriencc<l  with  them. 
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On  the  sulnirban  roads,  although  consuming  less  current 
than  the  city  lines,  the  trouble  with  commutators  is  more 
pronounced.  This  is  incident  to  high  speeds  where  any 
defect  in  the  commutator  causes  a  jumping  of  the  brushes 
and  excessive  sparking.  The  greater  demand  for  current 
on  the  urban  lines  is  largely  due  to  the  greater  traffic  and 
the  frequent  stopping  and  starting  Init  the  speed  of  the  com- 
mutator is  moderate  at  all  times.  The  commutator  is 
regarded  as  the  weak  part  of  the  street  railway  motor,  yet 
cleanliness,  good  lubrication  and  using  the  same  brushes  on 
the  same  commutator  and  in  the  same  position  will  go  far  in 
removing  all  troul)le  from  this  source. 


CUSHION  CLEANER  AT   CHICAGO   CITY 
RAILWAY  SHOPS. 


The  Chicago  City  Railway  has  recently  completed  at  its 
shops  a  mechanical  cushion  cleaner  which  effects  the  desired 


blailc  is  bolted.  The  blades  are  of  hickory  4  in.  wide  and 
24  in.  long  steamed  and  bent  to  conform  to  the  outline  of  the 
cushion  top ;  they  are  slit  back  as  far  as  the  butt-piece, 
making  three  fingers  1 1^  in.  wide  to  each  blade.  The  jiad- 
dlcs  are  kept  properly  spaced  along  the  shaft  by  sleeves 
made  of  pipe. 

When  engaged  bv  the  cam  the  padille  is  lifted  until  it 
stands  at  an  angle  of  about  So°  with  the  horizontal  and  then 
released,  when  it  is  drawn  by  a  spring  connected  at  one  end 
to  the  butt-piece  and  at  the  other  to  the  floor,  giving  a  sharp 
blow  upon  the  cushion  ;  the  intensity  of  the  blow  can  of 
course  be  regulated  by  the  tension  of  the  spring.  These 
springs  are  of   J^-in.  wire  2  in.  in  diameter  and  13  in.  long. 

The  cushion  frame  is  33  in.  by  1 1  ft.  2  in.  outside  and  17 
in.  by  10  ft.  5  in.  inside;  it  is  hinged  to  the  main  frame  and 
when  a  cushion  is  to  be  put  in  place  or  removed  the  frame 
is  dropped  as  shown  in  one  of  the  illustrations.  When  hor- 
izontal it  is  held  in  place  by  the  two  props  hinged   to  the 
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object  in  a  manner  entirely  different  from  that  employed  by 
other  cleaning  apparatus  with  which  we  are  familiar.  It  is 
a  beater  operated  by  power,  and  is  very  well  shown  by  the 
illustrations. 

The  frame  supporting  the  mechanism  is  of  timber  16  in. 
wide  and  about  13  ft.  long.  At  one  end  is  a  bracket  to  sup- 
port the  driving  wheel  and  clutch.  The  top  of  this  is 
frame  is  38  in.  above  the  floor,  to  which  the  legs  are  firmly 
fastened.  In  this  frame  are  mounted  two  1  ]{  in.  shafts  sup- 
ported in  bearings,  32  in.  between  centers.  To  one  are 
attached  20  cams  of  2  J^  in.  throw  ;  they  are  fixed  to  the 
shaft  6  in.  apart  and  spaced  lS°  apart  angularly,  so  that  the 
extremities  of  the  maximum  radii  lie  in  a  helix.  On  the 
other  are  pivoted  the  beating  paddles,  20  in  number  and 
each  actuated  by  a  separate  cam.  The  paddle  consists  of  a 
blade  and  a  cast  iron  butt-piece  in  the  center  of  which  is  a 
sleeve  slipping  over  the  shaft ;  on  one  side  is  a  finger  which 
the  cam   engages  and  on    the    other  flat    lugs    to   which  the 


front  edge  ;  ropes  leading  to  counterbalances  are  attached  at 
the  corners  to  facilitate  raising  and  lowering  this  frame. 

A  cover  of  galvanized  iron  is  placed  over  the  beater  and 
connected  at  one  end  by  an  8  in.  pipe  to  an  exhaust  fan, 
thus  carrying  all  the  dust  to  some  convenient  place,  in  this 
case  to  the  boiler  furnaces.  The  joints  between  the  casing 
and  the  cushion  frame  are  provided  with  gaskets  of  rubber 
tubing  and  all  the  large  openings  are  closed  so  that  the 
greater  part  of  the  air  entering  the  case  is  drawn  through 
the  cushion  itself,  preventing  the  dust  from  settling.  Doors 
are  provided  for  reaching  the  mechanism  with  ease. 

Experiments  showed  that  the  best  results  were  obtained 
when  the  paddles  struck  50  blows  each  per  minute,  and  that 
four  minutes  in  this  machine  was  ample  time  to  clean  the 
dustiest  cushion.  The  driving  mechanism  and  automatic 
clutch  for  stopping  the  machine  after  the  four  minutes  or 
200  revolutions  of  the  cam  shaft  is  well  shown  in  the  illus- 
tration.     The  cam  shaft  is  extended  bevond   the  casing  and 
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carries  a  clutch,  a  loose  pulley  and  a  worm  which  gears  with 
a  brass  wheel  having  200  teeth.  On  the  side  of  this  wheel 
is  cast  an  annular  projection  10 '4^  in.  in  diameter  which  is 
continuous  except  for  about  i  in.  When  the  machine  is  not 
working  a  lug  or  toe  on  the  foot  lever  rests  in  this  slot.  By 
pressing  down  on  the  foot  piece  the  lever  is  pulled  down, 
disengaging  the  lug  and  at  the  same  time  throwing  the 
clutch  in  gear;  during  the  revolution  of  the  large  gear  the 
lug  rests  on  the  exterior  of  the  projecting  ring  until  the  slot 
returns  to  its  original  position,  when  a  spring  throws  the 
lever  back  and  disengages  the  clutch,  stopping  the  machine. 
It  is  found  that  with  this  machine  one  man  can  thoroughly 
beat  12  cushions  per  hour,  that  is,  96  cushions  or  24  cars  per 
day,  where  formerly  two  men  beating  them  by  hand  cleaned 
the  cushions  for  but  6  cars.  The  machine  thus  replaces  seven 
men  and  does  the  work  better  than  they  possibly  could. 
While  built  as  an  experimental  device  it  has  proved  to  be 
such  a  success  in  practice,  that  C.  E.  Moore,  the  master 
mechanic  of  the  company,  who  designed  it,  will  make  appli- 
cation for  a  patent  and  the  machines  will  be  placed  on  the 
market.  It  is  almost  needless  to  point  out  that  it  can  be 
built  for  any  size   cushion. 


GAS  ENGINES, 


By  W.  F.  Kelly,  General  Snperintendent  Columbus  (O.)  Street 
Railway. 


(Read  before  the  Engineers  Club,  Columbus,  O.) 


Like  all  great  inventions,  the  modern  gas  engine  is  the  product  of 
the  long  continued  labors  of  many  minds.  For  two  centuries  the 
scientific  minds  of  the  whole  enlightened  world  sought  to  harness 
flame  and  gas  and  make  them  subservient  to  the  use  of  man.  Until 
the  last  quarter  of  the  igth  century,  the  history  of  their  efforts  is  one 
long  record  of  struggle,  failure  and  disappointment.  What  was  appa- 
rently simple  In  theory  presented  innumerable  difficulties  in  practice 
Each  time,  when  success  seemed  almost  certain  their  hopes  were 
dashed  by  failure.  This  failure  was  due  not  so  much  to  wrong  theory, 
as  to  crude  and  Imperfect  mechanical  design.  Each  inventor  In  turn, 
profiting  by  the  experience  and  failure  of  his  predecessor,  added  an 
improvement  here  and  there,  until  a  practical  working  machine  was 
evolved.  .Since  that  time,  development  and  improvement  have  gone 
rapidly  and  steadily  onward,  until  today,  this  young  giant  Is  a  formid- 
able rival  of  the  steam  engine  and  electric  motor. 

A  consideration  of  the  modern,  successful  gas  engine  would  be 
incomplete  without  at  least  a  brief  reference  to  the  earlier  types. 
The  character  and  limitations  of  this  paper  will  not  admit  of  an 
extended  review  of  their  merits  and  defects,  as  their  chief  value  to  us 
is  in  showing  by  what  a  long  and  arduous  struggle  the  present  types 
were  produced. 

As  early  as  1680,  Huygens  proposed  using  the  explosive  force  of 
gunpowder  as  a  motive  power,  and  made  a  series  of  experiments  to 
that  end. 

In  i6ry0,  Papin,  a  noted  physicist,  continued  the  experiments  of 
Huygens,  but  instead  of  burning  the  powder  directly  In  the  cylinder, 
it  was  exploded  in  an  auxiliary  cylinder,  which  forced  the  air  out, 
and  on  CfK>llng  a  partial  vacuum  was  produced,  which  communicated 
motion  t^>  the  crank. 

In  I7V4  the  first  real  gas  engine  was  invented  by  Streets.  In  this 
an  irim  cylinder  was  heated  by  tire;  turpentine  was  then  dropped  in 
and  vaporized  by  the  heated  cylinder;  air  was  admitted,  mixed  with 
the  vapor  and  the  mixture  ignited. 

Ill  1823  lirowM  designed  a  3  cylinder  vertical  engine,  in  which  a 
flame  was  used  to  produce  a  vacuum  instead  of  steam.  Into  the 
cylinders,  having  a  movable  cover,  was  introduced  a  mixture  of  gas 
and  air,  which  was  ignited,  the  air  exfielled  and  a  partial  vacuum 
produced.  liy  varying  the  time  of  these  events  in  the  three  cylinders, 
motion  was  communicated  to  the  crank-shaft.  This  engine  is  inter- 
esting as  being  the  first  gas  engine  to  do  real  work.  A  boat  was  con- 
structed and  operated  for  a  short  time  on  the  Thames  river,  and  a  car- 


riage was  propelled   through  the  streets  of   London  by  an  engine  of 
this  type. 

In  1833  Wright's  engine  was  invented.  It  used  an  explosive  mix- 
ture of  gas  and  air  acting  directly  on  the  piston;  was  double  acting 
and  water-jacketed,  a  distinct  advance  over  the  then  existing  types. 

In  183S  Barnett  added  an  improvement  to  the  Wright  method,  by 
first  compressing  the  gas  In  the'cylinder  and  using  a  flame  for  igni- 
tion; which  method  with  some  modifications,  is  essentially  the  method 
in  use  today.  He  also  arranged  that  ignition  of  the  explosive  charge 
should  take  place  when  the  engine  is  passing  its  centers.  The  Igni- 
tion cock  by  which  the  charge  was  fired  was  exceedingly  Ingenious, 
and  was  In  use  on  many  engines  until  quite  recently. 

In  1855  Newton  Improved  on  the  method  of  Barnett,  by  igniting 
the  charge  by  contact  with  a  reil-hot  closed  tube  instead  of  by  an 
open  flame.  This  method  is  still  in  use  on  a  number  of  gas  engines 
today,  and  in  many  respects  is  the  most  satisfactory  and  successful 
yet  devised. 

In  1857  Barsanti  and  MatteuccI,  Italian  scientists,  designed  a  type 
of  engine  radically  different  from  any  yet  invented.  There  were  no 
connecting  rod,  no  guides  and  no  cranks.  The  piston  rod  was  a 
rack,  acting  on  a  pinion  attached  to  a  shaft.  The  explosive  mixture 
was  ignited,  the  piston  forced  upward  by  the  expansion  of  the  gases. 
In  falling  the  rack  communicated  motion  to  the  shaft. 

After  more  than  a  century  and  a  half  of  experiments,  no  success- 
ful gas  engine  had  yet  been  produced;  all  of  those  above  mentioned 
never  having  gone  beyond  the  experimental  stage. 

To  Lenoir  must  be  given  the  credit  of  Inventing  the  first  gas 
engine  ever  actually  introduced  for  public  use.  It  contained  nothing 
especially  novel  In  design,  but  more  nearly  resembled  an  ordinary 
high  pressure  steam  engine,  with  sliding  valves  to  admit  gas  and  air 
and  exhaust  the  products  of  combustion.  An  electric  battery  was 
used  In  Igniting  the  charge.  His  success  was  due  to  a  careful  work- 
ing out  of  the  mechanical  details,  rather  than  to  a  superior  knowl- 
edge of  design  and  construction  of  the  engine.  The  Lenoir  engine 
was  very  extravagant  In  gas  consumption— consuming  fully  five 
times  as  much  per  horse  power  as  the  modern  type;  and  yet  it  was 
very  smooth  In  operation;  there  was  no  noise  of  explosion,  and  the 
accounts  published  at  that  day  of  Its  operation,  state  that  it  was  as 
silent  as  the  best  steam  engine.  A  report  of  1865  says  that  300  or 
400  engines,  of  from  '^  to  3  h.  p.,  were  In  use  In  Paris  at  that  time. 
The  Reading  Iron  Works  Company,  of  England,  completed  and 
delivered  one  hundred  engines  of  this  same  type.  They  were  used 
for  pumping,  In  printing  offices,  bakeries,  stone  yards,  etc.;  and  some 
of  them  have  been  working  more  than  20  years  and  are  still  in  good 
condition. 

In  1867,  Otto  and  Langen,  German  engineers,  reduced  to  successful 
practice  the  theories  of  the  earlier  Inventors.  Their  engine  was 
identical  in  principle  with  that  of  Barsanti  and  MatteuccI.  They 
succeeded  by  the  most  careful  attention  to  the  details  of  mechanism, 
where  the  Italians  failed  on  account  of  crude  plans.  This  engine 
was  noisy  and  crude  In  design,  but  was  vastly  superior  to  the  Lenoir 
engine  in  gas  consumption,  requiring  less  than  one-half  the  amount 
of  gas  to  produce  the  same  power. 

In  1873,  Brayton  an  American  inventor,  produced  an  engine  which 
was  In  many  respects  better,  mechanically,  than  the  Otto  and  Langen 
engine,  but  not  economical  In  gas  consumption.  Owing  to  the  then 
high  price  of  illuminating  gas  and  the  low  cost  of  coal,  there  was  no 
demand  for  an  engine  of  this  kind. 

The  year  of  our  American  Centennial  marks  the  appearance 
of  the  first  gas  engine  which  is  nearly  like  the  modern  type.  It 
was  in  every  way  so  far  superior  to  anything  that  had  been  produced 
up  to  that  tlm(;,  that  it  was  considerL'<l  as  the  first  successful  type  of 
gas  engine  in  America.  This  was  called  the  Otto  silent  engine,  pre- 
sumably because  It  was  much  less  noisy  than  the  earlier  Inventions. 
The  design  was  adapted  to  the  use  of  a  cycle,  described  by  Ue 
Rochas  in  1862,  but  which  was  afterward  and  is  now  known  the 
world  over  as  the  Otto  cycle.  This  engine  had  improved  ignition 
valves,  more  perfect  mechanical  details  and  governing  device,  and 
was  noted  for  its  high  economy,  yielding  as  It  did  an  indicated  horse 
power  on  20  cubic  feet  of  gas.  Since  that  time  over  15,000  engines 
of  substantially  this  type  have  been  manufactured.  To  the  patience 
and  persistence  of  Otto  must  be  ascribed  the  success  of  the  modern 
gas  engine.  To  him  more  than  to  any  other  inventor  is  due  the 
credit  of  having  made  possible  the  many  existing  styles  of  engine 
now  using  what  is  known  as  the  Otto  cycle.  .Strangely  enough,  Otto 
attributes  his  success  to  the  comparatively  slow  explosion   of  the 


364 


(^t?iectS^uKvay-5^eyl£W* 


mixed  gas  in  the  cylinder  rather  than  to  the  compression  of  the 
charge  before  ignition. 

Turning  from  this  brief  historical  sketch  it  is  well  to  consider, 
briefly  and  simply,  avoiding  as  far  as  possible  technical  features,  the 
theory  upon  which  the  gas  engine  operates. 

Gas  engines  may  be  divided  into  three  types: 

1.  Engines  igniting  at  constant  volume,  but  without  previous  com- 
pression. 

2.  Engines  igniting  at  constant  pressure,  with  previous  com- 
pression. 

3.  Engines  igniting  at  constant  volume,  with  previous  compression. 
Of  these  three  types  the  third  is  the  best  known  and  most  exten- 
sively used,  and  is  generally  known  as  the  compression  type;  all  the 
principles  being  embodied  in  the  well  known  Otto  of  today,  requiring 
four  strokes  to  complete  a  cycle,  or  not  more  than  one  explosion  for 
every  two  revolutions  in  the  case  of  the  single  acting  engine. 

The  steps  of  the  cycle  are; 

1.  Drawing  in  the  charge  of  gas  and  air  in  such  a  proportion  as  to 
give  complete  chemical  union  when  ignited. 

2.  Compression  during  return  stroke  up  to  a  pressure  as  a  rule  of 
about  60  lbs.  per  gage. 

3.  Ignition  at  dead  point  when  pressure  instantly  rises  to  about 
IQO  lbs.  per  gage  for  the  above  compression;  also,  the  temperature  to 
about  2,880°  F,  estimated;  the  pressure  produced  by  the  explosion 
depends  upou  the  amount  of  compression  as  well  as  the  proportions 
of  the  mixture.  This  ignition  is  immediately  followed  by  the  expan- 
sion of  the  gas  for  the  third  stroke,  the  pressure  at  the  end  of  the 
stroke  falling  to  about  25  lbs.  per  gage. 

4.  Discharge  of  the  burnt  gases  from  the  cylinder  during  the 
fourth  or  last  stroke,  thus  completing  the  cycle  in  four  strokes  or  two 
revolutions. 

For  complete  tests  made  in  1882  on  a  b-h.  p.  Otto  engine  by  Dr.  R. 
H.  Thurston,  the  disposition  of  100  heat  units  was  found  to  be  as 
follows: 

Work  indicated  in  cylinder 17. 

Heat  lost  to  cylinder  walls  and  carried  away  by  jacket  water. . .   52. 

Heat  carried  away  by  exhaust  gases,  (temp.  75o°F) 15.5 

Heat  lost  by  conduction  and  radiation 15.5 

The  actual  indicated  efficiency  was  \j  per  cent,  but  with  more 
recent  developments  the  absolute  efficiency  has  been  raised  to  28 
per  cent,  partially  due  to  increasing  the  compression. 

The  most  important  mechanical  features  about  gas  engines  are  the 
starting,  oiling,  igniting  and  governing  devices. 

In  small  engines  the  starting  device  is  not  necessary,  as  they  can 
be  readily  started  by  hand,  but  in  the  larger  units  the  failure  or 
partial  failure  of  any  one  of  these  features  usually  results  in  unsatis- 
factory service. 

The  bearings,  shaft,  connecting  rod,  bed  plate,  etc.,  are  not  difficult 
to  construct  and  can  be  as  readily  made  as  the  corresponding  parts 
of  steam  engines. 

The  question  of  lubrication  is  much  more  difficult.  The  tempera- 
tures in  steam  engine  cylinders  are  comparatively  low,  steam  is 
readily  condensed  into  water  and  lubrication  becomes  a  very  simple 
matter.  In  the  gas  engine  the  temperature  in  the  cylinder  at  the 
moment  of  explosion  is  probably  not  less  than  2,500  degrees.  The 
oil  is  instantly  vaporized  and  a  fresh  supply  must  at  once  be  admitted; 
otherwise,  there  are  large  friction  losses,  and  cylinder  and  piston  are 
quite  likely  to  be  seriously  cut  or  scored.  If  animal  oil  is  used,  car- 
bonaceous matter  is  likely  to  accumulate  in  large  quantities  and  pre- 
vent proper  lubrication.  Nothing  but  the  best  grade  of  oil,  especially 
compounded  for  gas  engine  use,  will  give  satisfactory  results  for 
internal  lubrication.  The  various  bearing,  not  exposed  to  undue 
heat  are  of  course,  lubricated  in  the  usual  manner. 

Much  time  and  attention  has  been  given  by  various  inventors  to  a 
suitable  governing  device.  While  the  present  mechanical  device 
answers  very  well  for  mill  work  or  other  work  where  close  regulation 
is  not  necessary,  for  electric  work  an  electro-mechanical  governing 
device  seems  absolutely  necessary.  Slight  variations  in  speed  by 
means  of  a  multiplying  lever  make  and  break  an  electric  contact, 
which  controls  the  current  flowing  through  an  electro-magnet,  which 
in  turn  controls  the  gas  admission  valve.  This  device  is  exceedingly 
sensitive  and  governs  the  engine  very  closely  through  a  wide  range 
of  load. 

Many  ignition  devices  have  been  proposed,  but  for  thoroughly  reli- 
able service  none,  perhaps,  are  so  satisfactory  as  the  hot  tube  as  pro- 
posed by  Newton  in  1855.     A  number  of  small  engines  are  operating 


with  an  electric  spark  from  a  primary  battery.  While  this  method 
has  its  advantages,  it  likewise  has  its  annoyances;  contact  points  cor- 
rode and  reijuire  brightening,  batteries  become  exhausted  and  require 
renewal,  and  unless  given  attention  at  the  proper  time,  stoppages  of 
the  engine  may  result  from  failure  of  the  battery.  Or,  if  the  battery 
is  not  used,  a  small  generator,  belted  from  some  portion  of  the  engine 
may  furnish  the  current.  This  is  more  reliable  than  the  battery,  but 
is  an  additional  machine  to  be  maintained.  The  heated  tube  of  iron 
or  steel  is  rapidly  oxidized  and  requires  frequent  renewal.  If  of 
nickeled  steel,  they  are  much  more  durable,  much  more  expensive  and 
very  easily  broken.  A  porcelain  tube,  of  unglazed  earthenware  lasts 
indefinitely,  and  if  carefully  handled  and  kept  free  from  moisture, 
gives  very  satisfactory  results.  At  Lancaster,  Ohio,  a  tube  of  this 
character  has  been  in  use  nearly  eight  months,  with  no  apparent 
deterioration.  It  has  never  been  touched  or  removed  since  placed  in 
service,  and  seems  likely  to  last  indefinitely. 

It  is  frequently  asked,  how  do  gas  engines  compare  with  steam,  as 
regards  first  cost,  economy,  durability,  etc.? 

Comparing  prices  obtained  from  those  who  deal  in  both  kinds  of 
engines,  we  would  estimate  that  for  the  same  capacity  a  gas  engine 
set  up  in  complete  running  order  will  cost  about  5  per  cent  more  than 
a  high  speed,  automatic  steam  engine,  with  boiler,  pumps  and  neces- 
sary equipment,  also  in  complete  running  order.  As  compared  with 
a  medium  speed  steam  engine  with  throttling  governor,  the  gas 
engine  would  cost  about  15  per  cent  more.  Extra  heavy,  large  size 
gas  engines  of  100  h.  p.  and  upwards,  50  per  cent  more. 

Information  from  those  who  have  replaced  steam  engines  by 
engines  using  gas,  would  lead  to  the  conclusion  that  with  natural  gas 
at  20  cents  per  1,000  cu.  ft. and  coal  at  $[.io  per  ton  for  slack,  or  $1.50 
for  pea  coal,  their  gas  bills  average  less  than  their  coal  bills  had  for- 
merly done.  As  these  comparisons,  however,  are  usually  made  with 
a  steam  plant  that  has  seen  its  best  days  and  which  was  probably 
poorly  designed  in  the  first  place,  as  against  a  gas  engine  of  modern 
construction,  the  comparison  is  hardly  fair,  and  it  is  reasonable  to 
believe  that  there  is  no  material  difference  in  the  cost  of  the  fuel 
where  each  plant  is  strictly  up  to  date.  Some  manufacturers  of  gas 
engines  guarantee  that  their  engines  will  not  consume  more  than  15 
cu.  ft.  of  gas  per  indicated  horse  power  per  hour. 

In  cost  of  attendance  the  gas  engine  has  a  marked  advantage.  A 
Columbus  manufacturer  states  that  in  his  work  the  cost  of  attendance 
does  not  exceed  5  per  cent  of  that  necessary  for  a  steam  engine. 
Outside  of  a  few  minutes'  time  in  the  morning  and  at  noon  required  for 
oiling  and  starting,  a  good  gas  engine  needs  practically  no  attention. 
This  alone  makes  the  total  cost  of  power  in  small  units  by  gas 
engines  not  over  25  to  30  per  cent  of  similar  power  derived  from 
steam. 

The  nature  of  the  valve's  motions  in  gas  engines  is  such  that  cam 
motions  are  almost  universally  employed,  and  these  are  in  theory 
short  lived.  The  work  done  by  these  cams,  however,  is  so  light  in 
practice  that  they  usually  give  but  little  trouble,  and  outside  of  the 
occasional  renewal  of  the  ignition  devices,  which  can  be  done  at 
small  expense,  we  see  no  reason  why  gas  engines  should  be  harder  to 
keep  up,  or  shorter  lived  than  steam  engines. 

It  seems  strange  that  America,  which  leads  the  world  in  novel, 
ingenious  and  useful  invention,  which  has  no  superior  in  mechanical 
design  and  the  application  of  machinery  to  the  industrial  arts,  should 
be  so  far  behind  European  countries  in  the  application  of  the  gas 
engines  to  mechanical  uses.  Even  now  the  gas  engine  is  a  curious 
and  mysterious  thing  to  many  intelligent  Americans,  who  are  familiar 
with  the  use  of  steam. 

No  accurate  information  is  available  as  to  the  number  of  gas 
engines  in  use  in  America.  Every  large  city  has  a  number  of  them, 
but  their  use  is  exceptional  rather  than  general.  In  Columbus,  where 
natural  gas  is  cheap  and  abundant,  an  ideal  place  for  the  gas  engines, 
their  use  is  quite  limited.  The  aggregate  horse  power  is  estimated 
at  about  600,  made  up  of  small  units,  ranging  from  2  to  40  h.  p. 
Most  of  them  are  of  intermediate  sizes,  such  as  6,  10,  12  and  15  h.  p. 

Some  idea  of  the  extensive  use  of  this  form  of  motive  power 
abroad,  may  be  obtained  from  the  following  statements  gathered 
from  recent  reliable  sources. 

An  English  engine  maker  states  that  his  total  sales  had  at  the 
close  of  i8q4  reached  20,000  installations. 

The  engineer  of  the  London  Gas  Light  &  Coke  Company,  states 
that  there  were  at  that  time  2,500  gas  engines  in  use  in  London,  and 
he  estimated  that  the  number  in  use  in  England  was  not  less  than 
35,000. 
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In  Germany  there  is  said  to  be  not  less  than  85,000  in  use. 

J.  E.  Dowson,  an  English  inventor,  and  one  who  has  given  careful 
study  to  the  gas  engine  industry  for  a  number  of  years,  states  that  in 
Great  Britain  and  Ireland  the  number  of  engines  sold  and  in  use  up 
to  the  present  time,  represents  something  like  600,000  h.  p.,  and  the 
gas  consumption  annually  was  valued  at  55,000,000. 

In  Berlin,  a  city  of  1,800,000,  it  is  estimated  that  there  is  one  gas 
engine  in  use  to  every  1,300  population. 

In  Hanover,  Stuttgart  and  Erfurt,  one  to  every  600. 

In  Sa.xony,  famous  for  its  manufactories,  one  to  every  200. 

Gas  in  these  various  cities  costs  from  05  cents  to  S1.30  per  thousand. 

The  gas  engine  is  not  alone  adapted  to  various  forms  of  shop  work 
and  light  manufacturing,  but  is  now  operating  and  very  successfully, 
electric  lighting  plants  of  no  inconsiderable  size. 

In  Royan,  France,  at  the  Municipal  Casino,  a  splendid  pleasure 
resort  on  the  seashore,  with  ample  grounds,  beautifully  laid  out  and 
brilliantly  lighted,  there  is  an  electric  lighting  plant  having  one  So- 
fa, p.  and  two  40-h.  p.  engines.  A  recent  report  shows  that  it  is  not 
only  operated  verj'  satisfactorily,  so  far  as  the  character  of  the  ser- 
vice is  concerned,  but  is  also  very  economical,  and  with  but  small 
outlay  for  attendance  or  repairs. 

At  Calais,  France,  the  lighting  station  contains  two  So-h.  p.  double 
cylinder  gas  engines,  operating  in  a  very  satisfactory  manner. 

Perhaps  the  most  notable  installation  in  the  world  of  a  gas  engine 
electric  lighting  station,  is  at  Belfast,  Ireland.  This  municipality 
owns  the  gas  plant,  as  well  as  the  lighting  station.  It  contains  four 
i20-h.  p.  tandem  double  acting,  two  6o-h.  p.  single  double  acting 
and  two  150-h.  p.  four-cylinder  vertical  single  acting  high  speed 
gas  engines.  Reports  from  the  engineer  in  charge  show  that  the  ser- 
vice has  proven  very  satisfactory,  and  as  gas  is  furnished  at  cost, 
the  operation  is  more  economical  than  any  other  form  of  motive 
power. 

A  singular  application  of  a  gas  engine  is  that  of  a  steel  express 
barge,  which  plies  on  the  Seine  between  Paris,  Rouen  and  Havre. 
This  barge  is  qS'A  ft.  long,  iS  ft.  beam,  and  has  a  capacity  of  275  tons, 
and  is  fitted  with  an  8o-h.  p.  gas  engine.  The  gas,  which  is  com- 
pressed to  a  pressure  of  1,420  pounds,  is  contained  in  small  steel 
tubes,  about  \6',i  ft.  long,  10  inches  diameter  and  5-16  of  an  inch 
thick.  These  tubes  are  80  in  number  and  are  laid  on  the  deck,  partly 
to  avoid  occupying  valuable  cargo  room,  and  to  be  more  easily  acces- 
sible. 

The  limited  number  of  gas  engines  in  use  in  America  may  be 
chiefly  attributed  to  three  causes;  the  high  first  cost  compared  with 
steam  engines,  the  high  price  of  gas  and  cheap  coal.  These  condi- 
tions are  changing  rapidly,  and  are  much  more  favorable  than  they 
were  a  few  years  ago.  Coal  in  many  places  is  dearer,  wood  is  scarce, 
gas  is  much  cheaper,  and  gas  engines  are  better  and  much  lower  in 
cost.  Formerly  there  were  but  one  or  two  firms  engaged  in  the  man- 
ufacture of  gas  engines,  and  those  of  but  small  capacity.  Now  there 
are  in  America  about  50  manufacturers  bidding  for  work;  many  of 
them  manufacturing  but  small  units,  while  others  are  manufacturing 
engines  as  large  as  loo-h.  p.,  and  if  required  are  willing  to  undertake 
an  installatiim  as  high  as  300-h.  p. 

The  best  gas  engines  now  yield  a  horse  power  per  hour  for  \6  to  20 
cu.  ft.  of  gas,  depending  largely  on  the  ((uality  of  the  gas  and  the  type 
of  engine. 

The  annoyances  and  delays  experienced  by  power  users  with  the 
earlier  types  of  gas  engines,  together  with  the  high  price  both  of  gas 
and  engine  have  done  much  to  discourage  and  retard  the  use  of  gas 
engines  in  this  country.  There  is  in  the  mind  of  the  power  user  a 
distrust,  both  as  to  its  reliability  and  economy,  and  frecjuent  inquiry 
is  made  of  those  who  have  been  so  bold  as  to  purchase  them,  as  to 
whether  or  not  they  are  giving  satisfaction  and  if  in  the  light  of  their 
experience  they  would  purchase  another  in  the  event  more  power 
was  required. 

An  intelligent  gentleman,  who  wished  to  obtain  information  on  this 
point,  sent  out  the  following  inquiry  to  a  large  number  of  users: 

Do  gas  engines,  as  machines,  do  their  work. well,  and  are  they  all 
right  in  themselves?  All  but  three  said,  "  yes  "  and  that  the  repairs 
were  reasonable,  m(«lerate  or  low.  To  the  inquiry;  Do  they  as  a 
rule  give  satisfaction?  '/)  per  cent  answered  "yes." 

Aside  from  the  steam  engine  which  has  been  so  long  in  use,  cer- 
tainly there  is  no  r]ther  form  of  motive  power,  not  excepting  the 
electrical  motor  which  has  been  recently  introduced  to  the  considera- 
tion of  power  us(;rs,  that  can  show  so  successful  a  record  as  this. 

Ur.  John  Hopkinson,  recently  called  attention  to  the  fact  that  illu- 


minating gas  burned  in  a  gas  engine,  driving  a  dynamo,  would  yield 
more  light  than  if  the  gas  were  burned  in  the  usual  way,  and  there 
are  a  number  of  instances  in  which  the  fact  has  been  demonstrated 
in  actual  practice. 

When  gas  engines  fail  to  give  satisfactory  results  the  failure  may 
generally  be  ascribed  to  ignorance  or  neglect.  Gas  engine  builders 
make  serious  blunders  and  too  frequently  try  to  convince  the  pur- 
chaser that  they  are  blameless.  On  the  other  hand  the  purchaser, 
who  after  many  doubts  and  fears,  has  installed  a  gas  engine,  expects 
results  not  possible  with  any  other  form  of  motive  power.  In  cur- 
rent phrase,  any  old  place  is  considered  good  enough  for  a  gas 
engine;  hence  it  is  put  in  a  damp  cellar,  a  dark  corner,  or  a  back 
shed,  exposed  to  dirt  and  grit,  no  attention  is  given  to  the  bearings  or 
oiling  or  cooling  devices,  and  then  some  morning  he  wonders  why  it 
doesn't  go.  He  damns  the  friend  who  recommended  it,  as  well  as 
the  firm  that  built  and  installed  it.  He  doesn't  know  what  is  the  mat- 
ter with  it,  and  thinks  it  useless  to  try  and  find  out.  He  is  ignorant 
of  the  most  elementary  principles  of  its  operation  and  considers  it  a 
mysterious,  erratic  machine  that  gets  tired  and  stops  to  rest  in  a  most 
exasperating  and  unexpected  manner. 

If  it  were  a  steam  engine  or  an  electric  motor  he  would  consider 
that  it  required  at  least  some  intelligent  attention,  and  if  it  failed  to 
work,  would  concede  that  it  might  have  been  neglected,  but  that  there 
was  nothing  inherently  wrong  with  the  machine.  But  he  thinks  any 
dunderhead  can  run  a  gas  engine,  and  if  it  isn't  always  ready  for 
duty,  it  is  the  inherent  cussedness  of  the  machine  and  not  the  neg- 
lect of  the  attendant.  Had  the  purchaser  sufficient  knowledge  of  the 
machine  to  recognize  its  limitations  and  consider  that  it  should  be 
properly  lubricated,  that  bearings  and  valves  should  be  in  proper 
adjustment,  that  as  a  machine  it  requires  a  fair  amount  of  intelligent 
attention,  there  would  be  less  cause  for  complaint  and  much  more 
satisfactory  results. 

It  must  not  be  assumed,  however,  that  gas  engines  are  without 
fault  or  are  not  at  times  apparently  erratic  in  their  action.  Tight 
brasses,  poor  oil,  leaky  valves,  late  firing,  early  firing,  late  exhaust, 
cold  ignition  tubes,  variation  in  gas  pressure,  sticky  governor,  insuffi- 
cient water  supply,  orsome  one  of  a  dozen  other  things  might  derange 
the  working  of  the  engine.  All  these  things,  however,  are  capable 
of  correction  and  are  not  properly  faults  of  the  engine. 

When  it  is  considered  that  the  use  of  a  gas  engine  dispenses  with 
boilers,  fire,  smoke,  ashes,  engineer,  smoke-stack,  expensive  founda- 
tions, valuable  room,  reduces  fire  risk,  reduces  insurance,  can  be 
installed  anywhere,  on  the  top  floor  or  in  the  basement,  is  ready  for 
use  at  a  moment's  notice,  with  no  loss  of  fuel  in  banked  fires  during 
the  night  or  at  the  noon  hour,  is  clean,  economical  and  reliable,  it 
must  be  conceded  that  the  gas  engine  has  a  wide  field  of  usefulness, 
and  a  better  acquaintance  with  its  merits  on  the  part  of  power  users, 
will  witness  its  adaptation  and  uses  in  hundreds  of  places  where 
steam  or  the  electric  motor  now  holds  sway. 


A  BRAVE  SUPERINTENDENT. 


A  suburban  car  of  the  Tacoma  (Wash.)  Railway  Com- 
pany vv'hilc  running  from  .Steilacoon  to  Tacoma  was  held  up 
hy  a  highwayman.  He  covered  the  motorman  and  Super- 
intendent F.  A.  Dame  with  a  revolver  and  ordered  them  to 
the  rear  of  the  car  and  proceeded  to  relieve  the  passengers 
of  their  valuables.  .Superintendent  Dame  watched  for  a 
favorable  opportunity  and  shot  the  robber,  only  wounding 
him.  A  fusillade  followed,  Dame,  the  motorman  and  one 
passenger  l)cing  slightly  wounded  hut  Dame's  markmanship 
was  good,  for  his  second  sliot  lodged  in  the  highwayman's 
abdomen  killing  him  instantly.  There  were  several  ladies 
in  the  car  hut  they  escaped  injury.  Everyone  loudly  praised 
the  courage  of  the  superintendent. 

As  a  well  filled  trolley  car  on  Almoiiessoii  road  was 
approaching  Woodbury,  N.  J.,  it  left  the  track  to  the  great 
consternation  of  the  passengers,  except  one  kodak  fiend, 
who  begged  the  others  to  be  still  till  he  could  get  a  shot  at 
them.      They  were  so  amazed  that  they  obeyed. 
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THE  HARTFORD  STREET  RAILWAY. 


The  Hartford  Street  Railway   Company   was   organized 
in  1S62  and  began  operating  a  few  cars  over  about  6   miles 

of  track  two  years  later ; 
at  the  present  time  the 
company  owns  and  ope- 
rates 70  miles  of  track, 
running  between  60  and 
65  cars  daily  which  make 
from  8,000  to  9,000  miles. 
During  the  year  ending 
September  30,  1896,  the 
car  mileage  was  2,814,072 
and  the  number  of  pas- 
sengers carried  10,854, 
971.  The  entire  system 
was  converted  to  electric- 
ity in  1895. 

The  power  house  is 
built  on  the  site  of  a  large 
foundry  built  by  the 
Woodruff  &  Beach  Iron 
Works  during  the  war, 
and  as  the  plans  had  been 
completed  before  it  was 
discovered  that  it  would 
be  necessary  to  rebuild 
the  walls,  the  present 
building  conforms  to  the 
lines  of  the  old  foundry 
The  building  is  of  brick  and  iron,  63  x  230  ft.,  divided  into 
three  sections  by  fire  walls;  the  middle  one  is  63  x  100  ft. 
and  occupied  by  the  en- 
gine room ;  the  other 
two  are  of  equal  size, 
one  devoted  to  the  boiler 
room  and  the  other  to 
offices,  workshop,  etc. 
To  make  the  engine  and 
boiler  rooms  secure 
against  the  annual  floods 
of  the  Connecticut  river, 
the  floors  are  well  above 
high  water  mark  which 
is  almost  30  ft.  above  the  mean  low  water  mark.  To  pro- 
tect the  condenser  pit  which  is  but    1  i  in.  above  low  water, 

the  old  foundations  were 
re-inforced  by  a  12-in. 
wall  of  concrete. 

The  boiler  room  equip- 
ment    comprises     eight 
300-h.  p.     Heine  boilers 
arranged  in  batteries  of 
two  facing  each    other, 
Worthington    feed 
pumps   and    American 
feed  water  heaters.    The 
working  boiler  pressure 
is  130  lbs. 
In  the  engine  room  are  eight  cross-compound  condensing 
Ball  &   Wood   engines    with  cylinders    14    and   27  x  16   in., 
eight  220-k.  w.  General  Electric  generators,  four   12  x  15  x 
lO-in.  independent  jet  condensers  and  two  91^ -in.  air  pumps. 


ENGINE    ROOM. 


OIL    DISTRIHUTING    APPARATUS. 
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The  switch  board  was  built  by  the  General  Electric  Com- 
pany and  has  the  machine  panels  of  form  K  and  feeder 
panels  of  form  C.  The  condenser  pit  is  beneath  the  center 
of  the  engine  room  and  19  ft.  below  the  floor;  it  contains 
four  condensers  and  the  receiver 
of  the  gravity  return  system. 

The  lubrication  of  the  machin- 
ery is  accomplished  by  an  elabo- 
rate automatic  gravity  oiling  ap- 
paratus designed  by  the  chief 
engineer,  Frank  Caum.  A  filter 
and  storage  tanks  are  provided 
in  an  adjoining  building  and  a 
mixing  device  (two  60-gal.  tanks 
and  suitable  piping  and  valves) 
in  the  engine  room  by  means  of 
which  either  new  or  filtered  oil 
may  be  fed  to  any  engine.  The 
oil  is  handled  by  compressed  air 
and  in  case  of  fire  in  the  engine  room  arrangements  are 
made  for  forcing  all  the  oil  into  the  separate  building  or  out 
of  doors. 

The  stack  is  of  steel,  lined  with  fire  brick,  191  ft.  high, 
10  ft.  inside  diameter;  it  is  self  supported  and  was  built  by 
the  Coatsville  Boiler  Works  Company. 

The  present  officers  of  the  company  are  E.  S.  Goodrich, 
president ;  G.  C.  Curtis,  secretary  ;  D.  R.  Howe,  treasurer ; 
M.  M.  Crawford,  general  manager. 

The  illustrations  are  from  a  small  pamphlet  describing 
the  Hartford  Street  Railway  which  was  prepared  on  the 
occasion  of  the  meeting  of  the  American  Society  of 
Mechanical  Engineers  at  Hartford. 


POWER  HOUSE  MARCH  3,    93. 


CONSOLIDATION  AT  BALTIMORE. 


Through  T.  Edward  Hambleton,  representing  the  Balti- 
more Traction  Company  and  Michael  Jenkins  of  the  City 
&  Suburban  Railway  Company,  arrangements  have  been 
made  for  the  consolidation  of  the  two  companies.  Special 
accountants  have  examined  the  books  of  the  two  companies 
and  have  made  a  report  to  the  stockholders.  The  stock- 
holders have  yet  to  ratify  the  agreement  made  by  their  two 
representatives  but  there  is  little  doubt  as  to  this.  The  new 
organization  will  be  known  as  the  Baltimore  Consolidated 
Railway  Company  and  its  president  will  be  Nelson  Perrin 
of  the  City  &  Suburban  companj-. 


^ffiti£ct9\ailWa^lf\eV^ 


367 


THE  ROME    LIGHT  AND  POWER    STATION 


1  Correspondent.) 


Probahlv  the  Rome  power  station,  interesting  for  so  many 
reasons,  was  the  first  instance  in  Europe  where  energy  for 
lighting  anil  tramwa\-  purposes  was  supplied  from  one  center. 
The  success  which  has  attended  the  system  is  all  the  more 
noteworthy  because  the  supply  of  electricity  to  the  tramwaj' 
was  never  contemplated  when  the  original  plant  was  installed  ; 
indeed,  the  system  for  two  or  three  years  was  entirely 
devoted  to  lighting  and  it  is  only  within  the  last  twelve 
months  that  energy  has  been  utilized   for  the  tramways. 

The  main  source  of  electrical  energy  is  at  Tivoli  some 
eighteen  miles  from  Rome  where  a  water-fall  is  utilized ; 
there  is  also  an  auxiliary  steam  station  in  the  center  of  Rome 
which  is  used  at  times  of  maximum  demand.  About  2,000 
h.  p.  is  obtained  from  the  Tivoli  waterfall,  the  plant  at  this 
point  consisting  of  six  250-k.  w.  alternators  which  are  direct 
connected  to  turbines  and  run  at  1 70  r.  p.  m. ;  in  addition, 
are  three  continuous  current  exciters  of  27-k.  w.  capacity 
each.  The  power  is  transmitted  to  Rome  by  means  of  four 
bare  copper  wires  of  a  sectional  area  of  100  square  milli- 
metres each  and  they  are  supported  on  poles  by  oil  insulators 
which  have  been  specially  designed  by  Professor  Mengarini. 
Single  phase  currents  are  employed  at  a  pressure  of  6,000 
volts  and  a  periodicity  of  43  cycles  per  second.  Means, 
however,  are  provided  at  the  Tivoli  end  to  vary  the  pressure 
so  as  to  deliver  at  the  Rome  substation  current  at  4,100  volts 
under  all  loads.  The  loss  of  energy  on  the  whole  length  of 
line  is  slightly  under  iS  per  cent.  The  Porta  Pia  station 
contains  the  necessary  transforming  apparatus  which  trans- 
forms the  current  down  to  various  pressures  for  incandes- 
cent lighting,  for  series  arc  lighting  and  for  tramway  pur- 
poses. 

The  current  for  tramway  purposes  is  transformed  into 
direct  current  bj-  means  of  rotary  converters  and  motor  gen- 
erators. Following  out  the  theory  of  Professor  Mengarini, 
who  considers  it  unwise  to  use  rotary  converters  of  much 
higher  power  than  60  k.  w.,  the  converters  do  not  in  any 
case  exceed  that  size  and  larger  units  than  that  take  the  form 
of  alternating  motors  coupled  to  direct  current  dynamos. 
Current  for  the  rotary  transformer  is  reduced  by  static  trans- 
formers to  400  volts  and    it   then  enters  the  armature    of    the 


converter  anil  is  commutated  at  the  opposite  end  of  the  ama- 
ture  into  a  direct  current  of  566  volts.  The  motor  genera- 
tors consist  of  a  synchronous  alternating  motor  (4,100  volts) 
coupled  direct  to  a  direct  current  shunt  dynamo  which  gen- 
erates current  at  a  pressure  of  550  volts. 

In  parallel  with  the  direct  current  side  of  the  converters 
or  motor-generators  is  an  accumulator  battery  of  304  Tudor 
cells.  The  charging  current  is  545  amperes  and  they  can 
discharge  62 1  amperes  for  three  hours  or  an  emergency  dis- 
charge of  1,738  amperes  can  be  obtained  for  a  short  time; 
loS  of  these  cells  are  connected  in  groups  of  three  to  an 
automatic  switch  which  cuts  cells  in  and  out,  by  this   means 
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THE   ROME    LIGHT   AND   POWER    STATION. 

keeping  the  pressure  practically  constant  on  the  tramway 
line.  The  automatic  regulator  is  composed  of  two  solenoids, 
containing  pistons  which  they  suck  in  or  push  out  as  the 
case  may  be  and  which  cause  a  ratchet  to  move  either  one 
way  or  the  other  according  to  the  direction  of  the  current  in 
the  solenoids.  The  direction  of  this  current  is  varied  by  a 
small  switch  which  is  also  worked  by  a  solenoid  and  which 
is  changed  over  to  the  one  or  the  other  position,  according  to 
the  direction  of  the  currents  going  through  it.  This  current 
is  very  small  and  its  direction  is  regulated  by  another  sole- 
noid which  is  wound  as  a  voltmeter  and  which  is  placed  on 
the  terminals  of  the  railway  circuit.  An  ingenious  arrange- 
ment devised  by  Professor  Mengarini  keeps  the  load  on  the 
continuous  current  generators  constant  whatever  tlie  deniand 
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on  the  tramwaj-  circuit  may  I'c,  this  demaiul  heing  equalized 
by  the  accumulators.  To  start  up  the  alternating  current 
motor  a  continuous  current  is  sent  through  the  commutator 
on  the  generating  side  and  the  motor  is  thus  started  up  and 
brought  into  step.  The  moment  this  has  taken  place  the 
continuous  current  is  switched  off,  the  alternating  current  is 
switched  on  and  the  motor  then  runs  at  constant  speed  and 
the  continuous  current  side  can  be  switched  onto  the  tram- 
way circuit. 

The  trolley  wire  is  supported  by  span  wires  which  are 
fastened  to  the  sides  of  the  houses.  The  sharpest  curve  has 
a  radius  of  24  metres  and  the  heaviest  gradient  is  10  per  cent. 
Fairly  heavy  rails  are  used  and  they  are  bonded  with  Chi- 
cago rail  bonds. 

There  are  at  the  present  time  40  cars  on  the  line  and  they 
are  each  fitted  with  two  25-h.  p.  General  Electric  motors. 
The  price  paid  for  electrical  energy  by  the  Tramway  Com- 
pany is  equivalent  to  3.54  cents  per  kilowatt-hour  and  the 
fact  that  the  system  has  worked  with  unvaring  success  will 
have  much  influence  on  the  question  of  combined  stations  in 
England. 

ELECTRICITY  INSTEAD  OF   HAND-POWER 
FOR  TRAVELING  CRANE. 


In  the  Western  avenue  station  of  the  West  Chicago  Rail- 
road Company,  there  are  two  35-ton  traveling  cranes  of  the 
Walker  make.  These  have  been  worked  by  hand  until 
recently.  The  addition  of  a  2,000-h.  p.  unit  and  some 
changes  with  the  large  generators   made  it  necessary  to  lift 


the  bridge  and  a  small  counter-shaft  with  gears  was  erected 
to  suitably  reduce  the  speed.  On  the  traveler  a  bracket  of 
bar  iron  was  bolted  to  the  frame  and  a  motor  suspended  in  a 
manner  similar  to  the  suspension  on  a  car  truck.  As  it  is 
necessary  to  start  the  traveler  slowly  and  with  little  jerk  a 
double  reduction  is  interposed  between  the  motor  and  the 
gears  actuating  the  carriage  wheels.  On  the  other  side  of 
the  traveler  a  motor  of  the  same  size  is  attached  to  the 
frame  and  works  the  hoisting  drum. 

On  the  counter-shaft,  geared  to  the  hoisting  drum,  is  an 
automatic  brake  of  ingenious  design,  the  outline  of  which 
is  shown  in  Fig.  2.  Around  the  brake  pulley,  which  is 
attached  rigidly  to  the  counter-shaft,  is  a  band  of  spring 
steel.  The  two  ends  of  this  band  are  fastened  to  a  toggle 
joint  connected  to  a  45-lb.  armature  of  an  electro  magnet. 
The  coils  of  this  magnet  consist  of  400  turns  of  No.  7  B. 
&  S.  wire  in  series  with  the  armature  of  the  motor.  When 
the  current  is  turned  on  for  hoisting  purposes  the  armature 
of  the  electro-magnet  is  drawn  up  over  a  1  ]/i-m.  air  gap  and 
the  band  around  the  brake  pulley  is  loosened.  As  soon  as 
the  current  is  turned  off  the  armature  of  the  electro-mag- 
net drops,  turns  the  toggle  joint  and  clamps  the  band  tight 
around  the  pulley,  bringing  the  hoisting  drum  to  rest  very 
quickly.  For  light  work  a  supplementary  hoisting  hook 
has  been  provided  and  the  wire  rope  wound  around  the 
drum.  A  pawl  is  attached  to  one  of  the  gears  so  that  for 
lifting  light  pieces  the  drum  revolves  four  times  as  fast  as 
it  does  for  heavy  lifting. 

A  Sprague  controller  was  placed  in  the  cab  for  each 
motor,  the  electrical   connections  being  as    shown  in  Fig.  2. 


FIG.  I. — ELEVATION  OF  TRAVELING  CRANE. 


the  heaviest  parts  of  the  machines.  This  would  be  very 
tedious  and  laborious  b)'  hand  and  plans  were  made  to  use 
electricity  for  operating  one  of  the  cranes.  W.  A.  Hopkins, 
the  electrician  at  the  Western  avenue  station,  designed  the 
electrical  connections  and  John  Murphy,  master  mechanic, 
arranged  the  alterations  for  the  traveler  and  the  details  of 
construction.  All  the  material  was  taken  either  from  the 
scrap-pile  or  from  the  store-room. 

A  trolley  wire,  of  standard  dimensions,  was  suspended 
from  the  roof  trusses  the  entire  length  of  the  engine  room 
and  connected  to  a  500-volt  circuit.  Upon  the  bridge  was 
mounted  an  old  Nuttall  trolley  base  and  rod.  Three  15-h.  p. 
Sprague  streetcar  motors  were  used  to  run  the  bridge  and  the 
traveler  and  to  lift  the  hook.  A  cab,  4  x  6  f t.  and  10  ft.  deep 
was  built  at  one  end  of  the  crane  and  contains  the  controll- 
ers and  rheostats.  For  moving  the  crane  along  the  length 
of  the  engine  room  a   motor  was   mounted    on   the  floor  of 


The  current  passes  from  the  trolle}-  through  a  switch  and 
fuse,  then  through  a  rheostat  into  the  controllers.  A 
represents  the  controller  for  the  motor  running  the  whole 
bridge.  The  two  sets  of  three  field  coils  are  in  multiple. 
Controller  B  governs  the  motor  running  the  traveler,  the 
field  coils  of  which  are  in  parallel.  Controller  C  is  in  mul- 
tiple with  controller  B.  The  resistance  is  in  the  form  of 
five  Sprague  laminated  iron  rheostats  and  these  are  bolted 
to  the  walls  of  the  cab. 

Between  the  girders  of  the  crane  are  strung  eight  wires 
which  extend  the  length  of  the  bridge  and  are  connected 
to  two  of  the  controllers.  Copper  sliding  contacts,  beneath 
the  traveler,  take  the  current  from  these  wires  for  the  arma- 
tures and  fields  of  the  motors.  Near  the  two  ends  of  the 
bridge  are  little  strips  of  brass,  connected  by  a  small  wire 
to  two  dry  cells  in  the  the  cab  and  to  a  door  bell.  As  soon 
as  the  wheels   of  the   traveler  touch    these  brass   strips  the 
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FIG.    2.— CONNECTIONS   FOR    MOTORS. 

bell  sounds  an  alarm   and   the  traveler  is   stopped   before  it 
reaches  the  end  of  the  bridge. 

These  additions  to  the  crane  have  been  made  at  small 
expense  and  vet  are  verv  satisfactory.  At  present  one  man 
in  the  cab  can  run  the  crane  the  length  of  the  engine  room, 
250  ft.,  or  lift  a  piece  from  the  floor  to  the  girder  in  two  min- 
utes, whereas  formerly  it  required  four  men  twenty  minutes 
to  peforni  the  same  operation  by  hand.  No  break-downs  or 
trouble  of  anj'  kind  have  been  experienced  with  any  part  of 
the  apparatus. 


THE 


"PHILISTINES"  GET  SUNDAY  CARS 
IN  TORONTO. 


The  law  in  Toronto,  Ontario,  provides  that  only  once  in 
three  years  may  the  people  vote  on  such  questions  as  Sun- 
day cars.  Twice  the  battle  has  been  fought,  and  lost  to  the 
riding  public.  The  recent  contest,  which  was  won  by  the 
railway  party  on  May  15,  was  waged  the  most  hotly 
of  any,  and  public  meetings  held  nightly,  with  thunders 
from  the  pulpit,  combined  to  make  a  condition  like  unto  the 
days  of  Humphrey  bills.  "  The  Philistines  are  upon  us  " 
was  the  cry  ;  and  so  they  were  by  a  majority  of  479  in  favor 
of  Sunday  cars.  The  history  of  .Sunday  cars  in  Phila- 
delphia, and  other  large  cities  which  at  one  time  did  not 
allow  cars  on  Sunday,  has  unmistakably  proved  that  when 
the  car  service  was  put  on  there  was  a  marked  decrease  in 
drunkenness  and  crime  on  that  day,  to  say  nothing  of  the 
physical  and  moral  advantages  to  the  masses  who  are  thus 
enabled  t<j  get  out  into  the  parks  and  country. 


ENGLAND  FORCED  TO  BUY  IN  AMERICA. 


On  April  30  the  president  of  the  Board  of  Trade,  in 
replying  to  a  question  in  the  House  of  Commons,  stated  that 
the  government  was  not  willing  to  compel  companies  apply- 
ing for  railway  charters  to  buy  their  equipment  in  the  United 
Kingdom,  and  added  that  the  Waterloo  City  Railway  had 
ordered  22  cars  in  America,  because  of  the  seven  Knglish 
firms  bidding  on  the  work  not  one  was  able  to  deliver  the 
stock  in  the  time  re(|uired  by  the  company. 


It  is  stated  that  as  a  result  of  the  death  of  J.  A.  Rhoni- 
berg,  president  of  the  Dubucjue  Street  Railway  Company, 
this  company  will  be  consolidated  with  the  Dubuque  Light 
&  Traction  Company.  The  latter  is  in  the  hands  of  a 
receiver. 


The  glory  and  pride  of  the  painter's  profession  is  to 
know  how  to  use  colors,  so  that  they  will  not  fade  and  so 
that  they  will  wear  to  the  full  limit  of  their  strength.  To 
do  this  successfully  requires  a  great  deal  of  thought  and 
study  and  many  practical  experiments  in  testing.  All  pre- 
pared paints  of  the  same  name  are  not  always  the  same ; 
this  is  true  even  of  the  dry  pigments,  and  particularly  so 
with  japan  or  oil  colors,  and  hence  the  knowledge  that  the 
practical  painter  gains  through  handling  and  using  the  dif- 
ferent makes  of  paint  is  valuable  in  many  ways.  He  learns 
to  know  the  strength  and  wearing  qualities  of  the  standard 
colors  just  as  a  blacksmith  learns  the  strength  and  proper- 
ties of  different  irons  and  steels,  or  a  builder  the  properties 
of  the  various  kinds  of  timber  that  he  uses ;  although  the 
painter's  trade  is  more  complicated  than  either  and  more 
dependent  on  the  judgment  of  the  color  maker. 

All  the  standard  colors,  and  in  fact  everything  else  in  the 
color  line,  are  placed  on  the  market  ready  for  use,  either  in 
oil  or  japan.  It  is  an  open  question  with  all  painters 
whether  this  is  the  wisest  course  to  pursue  in  preparing 
some  of  the  delicate  colors,  as  the  less  japan  that  is  mixed 
with  the  lighter  pigments  the  better.  The  japan  has  a  ten- 
dency to  turn  and  darken  them,  while  a  lighter  medium 
would  keep  them  from  going  so  quickly.  As  a  rule  the 
whole  line  of  japan  colors  are  ground  in  probably  the  same 
japan  by  the  manufacturer  and  no  distinction  made  of  the 
separate  needs  of  each  color.  With  the  dark  colors  this  is 
not  so  important  as  they  all  have  a  tendency  to  darken  with 
age.  There  is,  however,  one  exception,  Vermillion,  which 
should  never  be  mixed  with  japan  of  any  kind,  as  it  turns 
quickly  enough  when  mixed  with  the  lightest  oils  and  var- 
nishes and  does  not  need  to  be  helped  along  with  a  dark 
medium. 

There  are  different  colored  japans  on  the  market  and 
some  very  light  driers  called  gold  size.  These  latter  answer 
better  than  japan  because  of  the  light  color,  as  the  lighter 
the  drier  the  better  for  mixing  with  light  delicate  pig- 
ments. Although  there  are  some  very  good  dark  japans 
they  must  be  used  with  extreme  care  when  mixed  with  light 
pigments.  There  are  also  some  colors  which  cannot  be 
ground  in  oil.  Those  that  are  naturally  oily  when  com- 
bined with  an  oily  medium  will  not  dry  quickly  enough  for 
practical  purposes  in  car  painting,  but  answer  very  well  for 
outside  house  work  where  slow  drying  oil  colors  are  neces- 
sary. For  the  car  roof,  however,  an  oil  paint  is  necessary. 
The  constant  swinging  and  twisting  of  the  car  causes  the 
roof  to  give  more  or  less  and  the  canvas  to  move  first  one 
way  and  then  another,  which  motion  will  naturally  break 
the  paint  unless  it  is  elastic  enough  to  spring  and  give  also. 
The  more  oil  used  in  making  up  the  paint  for  the  roof  the 
more  of  the  necessary  elasticity  will  it  have. 

In  painting  old  cars  the  roof  does  not  generally  need 
more  than  one  coat  of  paint  unless  it  leaks  badly,  in  which 
case  two  coats  of  heavy  oil  paint  are  re(|uired.  If  the  old 
paint  is  badly  cracked  so  that  water  comes  through  it  there 
is  only  one  sure  way  to  remedy  it.  Give  one  heavy  coat  of 
good  graphite  mixed  in  boiled  oil  and  work  it  into  the 
cracks  and  crevices.      The  gr.iphid'  is   Ihe   most   elaslic  |)aint 
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known  and  when  the  cracks  in  the  okl  paint  are  filled  with 
it,  it  holds  a  long  time  before  it  allows  the  rain  to  come 
through.  The  only  objection  to  it  is  that  the  color  is  a  dark 
slate,  but  this  can  be  obviated  by  giving  another  coat  of 
lead  paint  mixed  in  oil,  with  very  little  drier  as  too  much 
mixed  with  the  coat  that  is  placed  over  the  graphite  will 
surely  crack  and  leave  the  roof  in  worse  shape  than  before. 
Roof  paint  should  be  made  with  nothing  but  oil  and  pig- 
ment as  anything  else  added  makes  the  paint  too  hard  and 
brittle  when  dry.  If  this  rule  were  followed  when  the 
canvas  is  first  painted,  there  will  be  no  need  of  repainting  it 
so  often.  All  quick  drying  paints  will  crack  if  not  protec- 
ted with  varnish,  and  as  it  is  out  of  the  question  to  use 
varnish  on  this  part  of  the  work,  the  best  and  only  way  out 
of  the  difhculty  is  to  use  an  elastic  paint  as  described.  The 
question  naturally  arises  here  as  to  how  such  a  paint  can  be 
used  because  of  the  short  time  given  for  such  coatings  to 
dry.  Let  me  answer  there  should  no  time  be  wasted  when 
repainting  a  car ;  the  roof  should  be  the  first  thing  looked 
after,  and  coated  just  as  soon  as  the  car  is  housed  for 
repairs ;  good  management  in  the  painting  department  in 
this  respect  will  readily  solve  the  problem,  and  cause  no 
delay  whatever ;  the  master  painter  should  be  governed  as 
to  this  by  the  time  that  is  given  him  to  do  his  work  and 
should  mix  his  coatings  accordingly ;  time  is  precious  in 
his  department  and  every  minute  should  be  utilized. 

Let  us  return  to  the  colors  best  adapted  for  street  car 
work.  Light  delicate  colors  are  not  the  best  for  dirty  and 
smoky  cities,  however  much  they  may  be  admired  when 
newly  painted.  Constant  cleaning  is  necessary  to  keep  them 
looking  fresh,  and  so  much  soap  and  scrubbing  or  cleaning 
with  patent  renovators  soon  kills  the  varnish  gloss  and  it 
is  not  long  before  the  paint  is  affected  ;  this  is  an  unneces- 
sary injury. 

If  the  colors  show  dirt  easily,  it  is  proof  positive  that  it 
would  be  more  economical  to  use  another  and  darker  color. 
Mud  and  grease  may  be  removed  often  without  injuring 
the  paint  and  varnish,  but  smoke  and  soot  must  be  cut  and 
rubbed  off  and  this  in  time  wears  away  the  varnish  and  then 
it  is  only  a  question  of  a  little  more  time  when  the  paint  is 
affected.  With  dark  colors  the  dirt  is  not  so  noticeable  and 
does  not  need  so  much  cleaning,  and  as  a  result  dark  colors 
wear  better  and  longer. 

There  is  this  objection,  however,  to  the  dark  colors ;  they 
make  the  car  look  heavy,  and  to  some  people  too  much  like 
a  passenger  coach  ;  the  light  color  is  better  adapted  so  far 
as  looks  go  for  lightening  up  a  heavy  cumbersome  looking 
car.  The  darker  colors  can  be  striped  and  ornamented  so 
as  to  give  a  little  relief  to  the  heavy  appearance  caused  by 
the  color,  and  it  is  here  that  the  painter's  skill  and  judgment 
come  in ;  if  he  cannot  remedy  the  matter  he  has  surely- 
missed  his  calling,  but  if  he  is  governed  by  instructions  from 
the  office  and  is  dictated  to  by  people  who  know  more  about 
handling  the  pen  than  the  brush  he  is  in  a  bad  way  and  is 
not  responsible.  Street  railway  superintendents  should 
allow  the  painter  some  freedom  in  exercising  his  taste  in 
decorating  the  heavy  colored  street  car ;  that  is  the  painter's 
business  and  if  he  cannot  find  the  remedy,  surely  no  one 
can. 

There  is  another  style  that  is  a  happy  medium  between 
the  dark  and  light  colors  ;  that  is  to  paint  the  main  panel, 
top  belt  or  letter  board,  top  ends  and  dash  boards  a  dark,  and 
the  window  framing,  concaves  and  hoods  underneath  a  light 
color.     Another  style,  is  whatever   be  the  color   that  is  used 


on  the  main  panel  and  letter  board,  to  paint  the  rest  of  the 
car  a  lighter  shade  of  the  same  color ;  if  it  a  deep  red, 
lighten  it  up  with  vermilion  for  concave  color;  or  if  blue 
lighten  with  lead  ;  if  green  with  chrome  j-ellow  with  lead ; 
if  umbers  are  used,  lighten  with  yellow.  Any  of  these 
colors  lightened  to  any  shade  will  harmonize  with  the  same 
color  used  pure. 

Combinations  like  green  and  blue,  and  red  and  green  are 
in  bad  taste  ;  the  colors  do  not  harmonize  and  should  never 
be  used.  White  may  be  used  with  all  colors  ;  and  black  for 
lettering,  edging,  trimming  and  the  iron  work  can  be  used 
with  any  color  known  and  always  harmonizes  and  looks 
well ;  in  fact  these  are  standard  color  for  the  car  painter, 
and  are  used  more  or  less  on  every  car. 

In  naming  these  colors  for  street  car  work  it  must  be 
remembered  that  there  is  a  difference  between  house  colors 
and  colors  used  for  street  car  work  of  the  same  name.  All 
of  the  common  pigments  are  used  in  both,  such  as  lead, 
common  chromes,  all  of  the  mineral  and  many  of  the 
standard  colors,  such  as  indian  red,  Venetian  red,  lamp  black 
the  ochres  and  some  of  the  common  umbers  ;  but  they  are 
mixed  in  a  different  way.  All  of  these  colors  for  house 
work  are  always  mixed  in  oil,  that  being  the  best  wearing 
medium  known  and  needing  no  protection  over  the  last  coat. 
But  with  the  street  car  there  is  a  different  surface  altogether  ; 
the  wear  is  ten-fold  more  severe  and  the  colors  need  to  be 
of  a  different  nature  entirely  ;  the  paints  must  be  more  sub- 
stantial and  less  liable  to  fade,  hence  the  need  of  a  better 
quality  for  all  outside  colors.  The  knocks  and  scraping, 
together  with  the  continual  washing  and  cleaning  from  one 
year's  end  and  to  the  next  that  an  average  street  car  gets 
makes  the  wear  far  different  from  house  wear.  To  stand, 
the  surface  must  be  brought  up  in  a  more  hardened  state, 
and  this  in  turn  protected  with  the  best  of  varnish.  The 
soft  pliable  nature  of  the  oily  coatings  that  are  used  on 
house  work  makes  them  very  unfit  for  common  street  car 
use,  though  for  house  painting  there  is  nothing  better. 

House  colors,  as  a  rule,  are  the  commonest  known,  and 
fade  very  quickly  after  being  exposed  and  the  same  colors 
would  never  answer  for  outside  street  car  surfaces ;  they 
have  not  the  strength  that  is  necessary  for  the  extra  hard 
wear  that  a  street  car  gets.  In  street  car  work  lead  is  never 
used  except  as  a  base  or  foundation  for  some  finer  white, 
either  flake  white  or  fine  zinc  being  always  coated  over  it 
for  a  finish  ;   these  do  not  color  or  tarnish  like  the  lead. 

For  the  yellows,  the  house  painter  invariably  uses  the 
common  chromes ;  these  all  fade  more  or  less  in  a  short 
time,  and  are  hardly  ever  used  by  the  car  painter  except  in  a 
way  of  combination  colors  for  the  grounds,  or  undercoats 
for  more  substantial  yellows  For  the  light  yellows,  Eng- 
lish or  French  yellows  in  either  the  milori  or  finer  chromes 
are  much  more  durable,  fading  only  after  long  usage  and 
wear,  when  properly  prepared  in  the  proper  medium.  For 
the  dark  yellows,  there  is  only  one  class  of  colors  that  will 
stand,  namely,  the  cadmiums ;  the  English  is  the  best, 
although  some  German  cadmiums  are  very  good,  but  they  are 
not  considered  sure  and  reliable ;  there  are  many  adulterated 
cadmiums  on  the  market  that  cannot  be  distinguished  from 
the  real  in  looks  when  first  used,  but  the  difference  is  seen 
when  they  are  exposed  to  the  elements.  The  only  sure  way 
of  obtaining  the  genuine  is  to  purchase  it  from  reliable  color 
houses. 

For  the  greens,  instead  of  the  common  chromes  that  are 
used  for  all  house  work,  the  milori,  emerald  and  zinc  greens 
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are  better  and  more  duralile  ;  almost  any  shade  needed  to 
taste,  can  be  obtained  from  these  three  standards.  For  the 
ground  work  for  the  above  the  common  chromes  may 
be  used ;  there  are  still  finer  colors  in  this  line,  but  too 
expensive  for  street  car  purposes.  For  combination  colors 
on  this  order  such  as  standard  Pullman  color,  used  on  the 
passenger  coaches  of  that  name,  and  the  umber  greens  that 
are  used  principally  on  carriage  work  ;  the  common  chromes 
may  be  used  in  either  the  green  or  the  yellow,  but  they 
should  be  used  very  charily  and  only  in  conjunction  with  a 
substantial  color  as  a  base  for  the  mixture,  on  account  of  the 
combination  of  so  many  different  pigments  having  a  ten- 
dency to  spot  so  easily.  If  there  is  stability  in  the  mixture 
to  keep  and  hold  the  colors  together  it  is  not  necessary  to  use 
any  fine  color  in  the  combination,  but  unless  the  painter 
knows  his  colors  well,  it  is  safest  to  always  use  a  greater 
proportion  of  some  substantial  color  in  order  to  hold  it. 
However,  these  standard  colors  in  the  combination  line  can 
always  be  procured  of  reliable  color  houses  already  for  use ; 
they  are  formed  and  mixed  only  after  a  great  many  practical 
experiments,  and  then  are  generally  tested  as  to  wearing 
qualities  before  being  placed  upon  the  market ;  they  are 
generally  reliable,  more  so  than  the  average  painter  could 
make  with  his  limited  paintshop  apparatus.  Still,  if  the 
master  painter  is  able  to  prepare  and  grind  his  own  colors, 
it  is  far  better  to  do  so,  as  was  noted  in  the  beginning  of 
the  article,  because  he  can  use  the  proper  medium  for  each 
color,  which  is  not  always  the  case  with  prepared  ground 
paints,  they  being  generally  all  ground  alike  in  one  kind  of 
japan. 

For  the  reds,  there  are  such  a  variety  of  vermilions  in 
both  the  quicksilver  and  the  analine  color  that  it  is  almost 
impossible  to  say  which  is  best  adapted  for  street  car  paint- 
ing ;  almost  every  paint  house  has  its  own  vermilion,  labeled 
after  its  own  idea  for  naming  vermilion.  There  is,  however, 
only  one  general  name  for  pure  vermilion,  namely,  quick- 
silver vermilion.  All  other  so-called  vermilions  are  made 
from  a  lead  base,  and  colored,  principally  with  analines,  to 
the  desired  tint  or  shade.  Some  of  the  analine  colors  are 
very  brilliant  and  beautiful,  but  that  is  all  that  can  be  said 
for  them  ;  they  invariably  fade,  and  die,  and  dim  away  to  a 
pinkish  cast  that  is  far  worse  than  no  color.  The  quick- 
silver pigment  will  not  fade  but  will  turn  darker,  and  in  time 
will  lose  its  vermilion  color  altogether  and  become  more  like 
Venetian  red  or  light  Indian  red  ;  sometimes  it  blends  into 
two  or  three  different  colors,  the  lower  part  of  the  panel 
turning  the  darkest,  something  like  reddish  brown  and 
blending  gradually  lighter  toward  the  top.  The  ground 
sometimes  has  some  effect  on  the  vermilion  and  causes 
it  to  turn  more  quickly  than  it  otherwise  would.  The 
medium  used  in  under  coats  should  be  thoroughly  dry 
before  the  vermilion  coat  is  put  on,  because  of  its  tendency 
to  work  out  through  the  vermilion  coating  ;  this  is  often  the 
cause  of  the  color  turning.  The  vermilion  should  also  be 
mixed  so  that  the  color  dries  Hat,  and  thoroughly  dry  before 
it  is  re-coated.  The  ground  best  adapted  for  all  kinds  of 
vermilion  is  Venetian  red  lightened  a  little  with  the  kind  of 
vermilion  to  be  used  over  It  and  with  lead.  All  vermilion 
should  be  used  just  as  soon  as  mixed  and  thoroughly  stirred 
from  time  to  time  while  using  It,  as  It  is  heavy  and  settles  to 
the  bottom,  leaving  a  small  proportion  of  the  pigment  united 
with  the  medium  with  which  It  Is  mixed  to  rise  to  the  top; 
this  makes  the  general  coat  unevenly  spread  with  the  ver- 
milion pigment.     Carelessness  of  the  workmen  In  using  this, 


the  most  ditticult  paint  to  be  handled,  is  one  reason  why  it 
gives  such  unsatisfactory  results. 

The  English  quicksilver  vermilion  is  the  best  manu- 
factured, both  light  and  deep,  for  all  outside  exposure.  The 
Chinese  vermilion  is  the  finest  in  pigment,  but  not  any  more 
durable  on  that  account.  There  are  any  number  of  Ameri- 
can quicksilver  vermilions,  but  none  as  durable  or  as  reliable 
as  the  English.  Of  the  thousand  and  one  cheap  vermilions 
on  the  market  some  are  good,  many  pretty  fair  and  many 
more  no  account  at  all.  One  of  the  most  unscrupulous 
claims  put  out  by  color  manufacturers  is  for  the  so-called 
unfading  vermilions.  There  Is  no  such  a  thing  as  an 
unfading  pigment  of  this  kind  ;  it  Is  an  utter  impossibility 
to  keep  such  a  bright  color  intact  from  the  ravages  of 
sunlight ;  some  arc  made  so  as  to  withstand  the  elements 
longer  than  others,  but  they  will  all  lose  their  bright- 
ness, and  in  time  their  color  altogether,  the  quicksilver  pig- 
ment turning  darker,  and  all  the  vermilion  made  from  a 
lead  base  and  so-called  analine  colors  fading  or  dimming  out 
Into  nothing. 

The  darker  reds  suitable  for  car  painting  such  as  Indian 
red,  tuscan  red,  aurora  red  and  all  the  red  lakes,  are  all  dif- 
ferent in  make  and  quality  and  also  in  price,  the  cheaper  the 
price  the  more  adulterated  is  the  color.  The  finer  reds  and 
la'  es  being  adulterated  with  lamp  black  and  the  analine  reds, 
while  the  standard  reds  like  Indian,  tuscan  and  all  straight 
madder  colors  are  cheapened  with  mineral  pigments  "  ana- 
lined  "  up  to  the  right  tint  of  the  pure  colors  when  first 
used,  and  sometimes  even  brighter  and  more  brilliant;  but 
when  exposed  to  the  sun's  glare  for  a  few  weeks  these 
change  to  different  colors  altogether. 

This  brilliancy  shown  in  some  cheap  colors  is  misleading 
and  catches  the  unwary  painter  by  its  first  appearance;  as  a 
rule  it  is  not  the  brilliant  looking  colors  that  are  the  best  or 
the  purest,  but  those  which  have  a  solidity  in  color  that 
shows  body  and  strength,  and  this  will  generally  be  found 
true  when  they  are  tested. 

The  blues  are  not  so  numerous,  prusslan,  french  ultrama- 
rine and  the  cobalts,  with  two  or  three  Chinese  blues  fill  the 
quota  of  standard  blues  ;  there  are  others  called  perfect  blue, 
azure  blue,  and  permanent  blue,  but  they  are  far  from  being 
what  their  names  would  Imply,  and  most  of  them  are  com- 
bination colors  tinted  and  brightened  up  to  suit  the  name. 

There  are  many  imitations  of  all  of  these  colors  for  sale, 
but  it  is  only  the  pure  colors  that  will  stand.  The  difference 
between  the  pure  and  the  imitations  can  readily  be  noticed 
when  they  are  compared  with  one  another. 

This  about  covers  the  field  for  colors  used  for  street  car 
painting,  although  there  are  combination  colors  that  are  lead- 
ing fads  in  different  parts  of  the  country.  There  Is  one  In 
St.  Louis  called  the  mahogany  ;  it  is  far  from  Imitating  that 
wood,  but  is  about  as  near  to  It  as  a  straight  paint  could  get. 
It  Is  of  a  reddish  yellow  umber  cast,  and  made  with  sub- 
stantial yellow,  light  and  medium  raw  umber  and  a  little 
burnt  sienna  (best  quality).  It  can  be  lightened  with  light 
yellow  or  deepene<l  with  burnt  sienna  to  suit  the  taste  or  the 
painter's  idea  of  mahogany  ;  there  Is  no  standard  for  the 
color  as  yet  but  probably  some  color  house  will  soon  pick  It 
up  and  make  it  a  leader. 


The  1  ily  comicil  of  Des  Moines,  la.,  has  been  petitioned 
by  a  iiuiiiber  of  teamsters  to  grant  no  permits  to  the  street 
railway  to  do  teaming  or  haul  coal  and  other  freight  for  pri- 
vate parties. 
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PRIMITIVE  RAILWAY  APPLIANCES. 


H.     lAIKCllIM). 


"  Tlicrc  is  nothing  new  under  the  sun  "  is  an  expression 
frequently  made  by  those  whose  historical  researches  bring 
them  upon  an  illustration  or  description  of  some  mechanical 
device  that  contains  the  essential  features  of  some  new  inven- 
tion that  is  heralded  as  a  useful  appliance,  sure  to  work  a 
revolution  in  present  methods  of  doings  things,  or  highly 
valuable  as  a  labor  saving  device. 

Again  it  is  often  said,  "  The  possibilities  of  scientific  dis- 
coveries are  beyond  all  imagination."  It  is  a  sign  of  igno- 
rance and  superstition  to  hold  always  to  the  first  statement, 
and  deny  that  nothing  new  can  be,  while  it  is  equally  a  sign 
of  ignorance  to  receive  all  new  things  as  really  new  because 
they  have  never  before  come  into  one's  experience.  The  new 
old  things,  however,  may  be  adopted  and  serve  our  purpose 
just  as  fully  as  though  they  had  never  before  been  known  to 
others,  or  had  never  been  lost  and  foimd.  It  is  a  curious  fact 
that  many  so-called  modern  inventors  spend  a  great  deal  of 
time  and  money  developing  a  device  that  has  been  tried  and 


found  wanting  years  before.  Some  of  them,  being  entirely 
ignorant  of  previous  experiments  along  the  same  line,  may 
justly  lay  claim  to  originality,  while  others,  perchance,  may 
know  of  former  efforts  along  the  same  line,  and  thinking  to 
improve  on  some  points,  that  had  baffled  some  former 
inventor,  may  produce  a  useful  device,  but  not  be  able  to 
patent  it,  or  if  patented,  not  be  able  to  sustain  the  claims 
should  the  existence  of  the  former  device  come  to  the  light. 

For  the  above  reasons  the  presentation  of  some  of  the 
primitive  railway  appliances  will  prove  historically  interest- 
ing to  those  who  like  to  watch  evolutionary  processes,  while 
some  of  the  contrivances,  although  they  may  have  failed  in 
their  object  on  first  application,  or  turned  to  very  little 
account,  either  from  inherent  defects,  or  from  being  only 
useful  under  circumstances  which  rarely  occur,  may  never- 
theless exhibit  such  admirable  comljination  of  parts  that 
ultimatelv  they  may  be  rendered  subservient  to  other  uses 
than  those  which  their  inventors  designed.  The  statement 
made  many  years  ago  by  Sir  Humphrey  Davy,  in  regard  to 
experiments  in  chemistry,  applied  equally  well  in  mechanics, 
that,  "  The  history  of  failures  invariably  shortens  the  road 
to  success." 

In  any  event  people  are  disposed  to  venerate  those  who 
express  original  combinations  of  genius  when  founded  upon 


correct  scientific  knowledge,  because  they  think  it  the  mani- 
festation of  a  latent  power  inherent  in  man,  to  imitate  for 
his  own  use  the  works  of  a  divine  author. 

It  is  claimed  by  those  who  have  made  a  careful  search 
that  the  first  account  of  railways  occurs  incidentally  in  the 
life  of   Lord  Keeper  North,  which  states  that  railways  have 

been  employed  from  time 
immemorial  in  the  coal 
mines  of  Wales,  and  also 
states  that  about  the  year 
1 670  they  were  made  use 
of  at  Newcastle  upon 
Tyne  for  transporting 
coals  from  the  mines  to 
the  shipping  in  the  river. 
Wooden  rails  were 
KiG.  2.  employed,  so  far  as  the 

record  shows,  until  1767, 
when  at  Colebrook  Dale  flat  cast  iron  plates  were  employed 
over  oak  stringers.  In  1776  Mr.  Carr  at  the  Shefiield 
Colliery  introduced  a  different  form.  These  were  also  of 
cast  iron,  and  the  first  description  of  these  tram  plates,  as 
they  were  called,  states  that  they  were  3  ft.  long,  4  in.  wide, 
i/i-in.  thick  with  a  flanch  ■(flange)  i  J^  in.  high.  These 
were  designed  for  flat  wheels,  the  flange  on  the  rail  being 
designed  to  keep  the  wheel  on  the  track. 

In  1 7S9  Jessop  introduced  cast  iron  edge  rails  with  flanges 
cast  upon  the  tires  of  the  wheels  instead  of  on  the  rail. 

Wrought  iron  rails  or  malleable,  as  they  were  then  called, 
were  probably  introduced  about  iSii,  at  least  in  a  letter 
dated  May  18 19,  the  agent  of  the  Earl  of  Carlisle  at  Tindall 
Fall  states  that  malleable  iron  rails  had  then  been  employed 
on  a  line  for  about  eight  years  with  little  wear  except  creas- 
ing. In  1817  a  patent  was  granted  to  John  Hawks  of  Gale- 
head,  Durham,  for  a  method  of  casting  strips  of  malleable 
bars  on  top  of  a  cast  base,  making  the  casting  embrace  the  flat 
or  square  rolled  bar.  It  is  a  wonder  that  this  process  did  not 
also  suggest  the  cast-weld  joint.  Up  to  this  time  it  seems 
that  wrought  iron  rails  were  forged  out  by  ordinary  black- 
smiths. The  first  successful  attempt  to  roll  iron  rails  and 
bars  of  those  varied  and  useful  forms,  now  so  common,  was 
made  in  1820  by  a  Mr.  Birkinshaw,  who  was  induced  to 
undertake  the  manufacture,  by  the  recommendation  bestowed 
upon  this  form  of  rail  by  George  Stephenson,  in  a  paper 
descriptive  of  the  Edin- 
burgh Railway.  In  his 
specifications  Birkin- 
shaw says,  "  The  rails  or 
bars  which  I  have  in- 
vented are  formed  as 
prisms,  though  their 
sides  need  not  of  neces- 
sity be  flat.  Fig.  i 
shows    sections    of    the  fig.  3. 

bar   thus    formed,    the 

upper  surface  upon  which  the  wheel  of  the  carriage  is  to 
run  is  slightly  convex  in  order  to  reduce  the  friction  and  the 
under  part  rests  on  the  supporting  blocks,  which  are 
mounted  upon  the  sleepers.  The  wedge  form  I  propose, 
because  the  strength  of  the  rail  is  always  in  proportion  to 
the  square  of  its  breath  and  depth,  hence  this  form  possesses 
all  the  strength  of  a  cube  equal  to  its  square  with  onlj'  half 
the  quantity  of  metal,  and  consequently  half  the  cost.  Suffi- 
cient strength,  however,  may  be  still  retained  and  the  weight 
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of  metal  further  reihiceil  I'v  fonninj;  tlie  bars  with  concave 
sides  as  shown." 

A  technical  publication  of  about  the  same  period  as  that 
of  the  above  patent  contains  the  following  two  paragraphs 
relating  to  the  claims  made  by  the  inventor. 

"  It  may  be  deserving  of  remark  in  this  place  that  Mr. 
Birkinshaw  suggested  at  the  end  of  his  specifications  that 
his  railway  bars  (iS  ft.  long)  should  be  welded  together 
end  to  end  continuously  so  as  to  form  an  extensive  line 
without  any  joint  and  thus  avoid  the  jolting  and  concussions 
consequent  upon  the  carriage  wheels  striking  against  the 
ends  of  each  length  of  the  ordinary  rails  when  they  are  con- 
nected to  the  chairs." 

The  editorial  remarks  are  as  follows  : 

"  The  introduction  of  this  suggestion  serves  to  show  what 
great  mistakes  are  made  sometimes  by  the  cleverest  men  for 
want  of  a  little  reflection,  and  we  make  no  doubt  that  the 
patentee  became  soon  sensible  of   what    most  of   our  readers 


zu 


are  aware  of,  that  a  rail  so  constructed  without  any  provi- 
sion for  its  expansion  and  contraction  which  takes  place  in 
the  metal  from  atmospheric  changes  of  temperature,  must 
inevitably  soon  be  thrown  into  ruins  by  the  twisting  of  the 
rail  and  the  continual  motion  of  the  chairs  and  sleepers. 
And  our  only  motive  for  noticing  so  singular  an  oversight 
is  that  the  inexperienced  and  confiding  reader  of  the  speci- 
fications may  not  fall  into  a  similar  error." 

In  this  record  we  evidently  have  the  origin  of  the 
girder  rail,  as  well  as  the  method  of  forming  bars  by  pass- 
ing the  metal  when  heated  tVjrough  rollers.  It  is  interesting 
to  note  that  there  was  much  opposition  to  rails  of  this  type 
on  the  claim  that  wrought  metal  would  rust  faster  than  cast 
metal,  and  also  become  splintered  by  the  action  of  the 
wheels,  and  this  called  forth  a  long  article  from  Stephenson 
relating  to  the  ([uestions,  in  which  he  remarks,  "  ft  has  been 
said  by  some  engineers  that  wrought  iron  will  exfoliate  or 
separate  in  the  laminae,  on  that  part  which  is  exposed  to  the 
pressure  of  the  wheel.  This  I  pointedly  deny,  as  I  have 
closely  examined  rails  which  have  been  in  use  for  years  with 
a  heavy  tonnage  passing  along  them,  and  on  no  part  of  them 


FIG.  6. 

are  such  exfoliations  to  be  seen.  The  effect  of  the  atmos- 
phere on  cast  and  wrought  rails  is  not  so  different  as  to  be  of 
much  moment.  I  am  inclined  to  think  that  the  effect  is  pre- 
vented on  the  bearing  surface  of  much  used  railways  by  the 
pressure  upon  them.  One  phenomenon,  in  the  difference  in 
the  tendency  to  rust  between  wrought  iron  laid  down  as 
rails  and  subject  to  continual  motion  by  the  passage  of  the  car- 
riages over  them  and  bars  of  the  same  material  either  stand- 
ing upright  or  laid  down  without  being  used  at  all,  is  very 
extraordinary.  A  railway  bar  of  wrought  iron  laid  care- 
lessly upon  the  ground  alongside  of  one  in  the  railway  in 
use  shows  the  effect  of  rusting  in  a  very  distinct  manner. 
The  former  will  be  continually  throwing  off  scales  of  oxi- 
dated iron,  while  the  latter  is  scarcely  at  all  affected." 

In  a  description  of  the  Liverpool  &  Manchester  Railway, 


FIG.  7. 

l)uilt  by  Stephenson,  Ihe  following  parliculars  nre  noleil. 
The  rails,  which  were  15  ft.  in  length  and  weighed  35  lbs. 
per  yard,  rested  upon  blocks  of  stone  embedded  in  the  road 
bed  and  placed  3  ft.  apart.  Each  block  contained  four  feet 
of  stone,  and  into  each  block  were  drilled  two  holes  6  in.  deep 
and  I  in.  in  diameter,  and  into  these  were  driven  oak  plugs, 
and  the  cast  iron  shoes,  to  which  the  rails  were  immediately 
fastened,  were  firmly  spiked  down  to  the  oak  plugs,  form- 
ing, as  the  accoimt  reads,  "  a  construction  of  great  solidity 
and  strength." 

The  sectional  form  of  the  rail  is  represented  in  Fig.  z.  A 
lateral  projection  was  rolled  upon  one  side  of  the  base  of  the 
rail  and  on  one  side  of  the  cheek  of  the  chair  a  cavity  is 
cast  e(|ual  in  size  with  this  projection.  On  the  opposite  side 
of  the  chair  another  cavity  is  cast  for  the  ])urpose  of  receiv- 
ing an  iron    key.      When    the   rail   is    laid    into   the  ch.iir,  (be 
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key    is  driven    into  the  cavity,  thus  effectually   securing   the 
rail  from  raising  up. 

A    Mr.  Losh  designed  a   rail  with    a  projection    rolled  on 
both  sides  and  made  a  chair  to  correspond  as  shown  in  Fig.  3. 
Wrought  iron  chairs,  which  were  rolled  the  same  as  rails, 
were  patented  by  Harry  Scrivenor,  in  November,  1832. 

The  first  brake  applied  to  wheels  seems  to  have  been 
invented  in  1S07  by  Le  Caan,  and  was  applied  to  a  Welsh 
cart  used  upon  rails   (Fig.  4).     Curiously  enough  it  was  of 

the  tandem  automatic 
type,  and  seems  to  have 
been  designed  for  use 
only  when  the  ■  animal 
drawing  the  cart  should 
fall  down.  The  shoe 
was  made  of  iron  and 
the  top  turned  on  a  pivot 
at  b,  and  the  lower  part 
was  connected  by  a 
strong  chain,  c,  to  the 
shaft,  d,  the  shafts  being 
jointed  at,  i,  to  the  frame 
FIG.  8.  of    the   cart.     The  de- 

scription reads  :  "  When 
the  horse  is  upon  it  legs,  the  shaft,  chain  and  brake  are  in 
several  positions  shown  by  the  dotted  lines,  but  should  the 
horse  fall,  the  shafts  take  the  incline  position  and  the  brake 
is  thrown  under  the  wheels  which  it  takes  off  the  track.  A 
drag  brake  of  an  early  period  is  shown  in  Fig.  5.      The  first 


composite  wheel,  composed  of   cast  and  malleable  iron,  was 
designed  in  1816  and  was  made  with  flanges.  Fig.  6. 

Robert  Stephens  patented  in  January,  1826,  a  design  for  a 
loose  wheel  to  facilitate  the   rounding   of  curves,    (Fig.   7.) 


Instead  of  two  wheels  rigidly  fixed  to  the  axle,  Stephens 
employed  two  axles  mounted  parallel  to  each  other.  The 
same  illustration  shows  a  journal  box  having  a  slot   for   the 


journal  so  that  the  carriage  could  pass  over  uneven  places 
without  being  derailed. 

An  oil  box  was  patented  in  August,  1827,  by  William 
Chapman,  of  Newcastle  upon  Tyne,  having  a  woolen  cloth 
supported  by  a  weight  or  spring  against  the  underside  of  the 
journal  for  the  purpose  of  applying  lubricants  to  the  same, 
in  an  almost  identical  manner  as  the  felt  wicks  are  now 
employed. 

In  1825  A.  M.  James  patented  a  system  for  rounding 
curves  easily,  in  which  were  employed  rails  having  ribs  or 
elevations  to  correspond  with  grooves  and  flanges  on  the 
peripheries  of  the  wheels,  so  that  the  outer  wheel  would 
travel  on  a  larger  diameter  when  rounding  curves. 

In  the  early  history  of  surface  railways,  incline  rope  ways 


were  developed  in  which  the  loaded  car  pulled  up  the  empty 
ones,  and  in  October,  182 1,  B.  Thompson,  of  Ayton,  took 
out  a  patent  for  applying  power  to  the  rope  to  haul  cars  over 
uneven  surfaces.  Two  engines  were  employed,  one  to  haul 
the  rope  in  one  direction,  and  one  in  the  other.  Thompson 
also  designed  curve  pulleys.  An  apparatus  was  also  designed 
in  1S30  (Fig.  8)  for  griping  the  rope  to  give  an  intermittent 
motion  to  the  cars.  Another  early  grip  is  shown  in  Fig.  9 
A  design  for  propelling  a  vehicle  by  means  of  a  stationary 
chain  or  rope  wound  over  a  wheel  on  the  carriage  was 
patented  in  18 12  by  William  Chapman.  Both  animal  and 
steam  power  were  to  be  employed.  Rack  rails  were  favorite 
means  for  securing  propelling  power  and  the  first  rack  rail 
proper  was  patented  in  181 1  by  John  Blenkinsop,  of  Mid- 
dleton.  In  the  first  experiments  the  rack  was  placed  to  one 
side  of  the  track  as  shown  in  Fig.  10  instead  of  between  the 
rails  as  in  modern  practice.  A  third  rail  with  friction  wheels 
was  also  employed.  Fig.  11.  Propelling  wheels  without 
racks  were  also  employed,  and  one  illustrated  in  Fig.  12  was 
patented  in  1825,  by  John  and  Samuel  Seward,  in  which  the 
power  was  transmitted  from  the  engine  to  a  stern  wheel  by 
means  of  a  belt. 

(To  be  Continued.) 


<^f!ljwdf^^^i{v/w\^^ 


375 


COST  PER  CAR  MILE 
vs, 
COST  PER  PASSENGER. 


A  Symposium.    Part  II. 


Continuino;  the  discussion  of  "  Which  affords  the  better 
comparison,  the  cost  per  car-mile  run,  or  the  cost  per  pas- 
senger?" begun  in  the  May  Review,  we  submit  opinions 
bv  well  known  street  railway  accountants  and  managers  as 
follows  : 

H.  L.  Wilson,  Auditor  West  End  Street  Railway,  Boston. 

In  reference  to  the  division  of  operating  expenses,  I  would 
say  that  a  comparison  in  either  case  between  different  rail- 
roads would  be  of  very  little  use  unless  the  following  facts 
were  known  : 

First.        What  is  the  length  and  equipment  of  the  car. 

Second.    What  is  the  length  of  the  routes. 

Third.     What  is  the  speed  operated. 

If  it  were  possible  as  it  is  on  the  steam  railroads  to  give 
the  passenger  mileage,  I  should  say  that  it  would  be  well  to 
divide  it  in  the  cost  per  passenger-mile,  but  as  this  is  impos- 
sible on  the  street  railway,  I  prefer  the  cost  per  car-mile  run. 

With  us  as  you  know  we  have  something  over  300  sepa- 
rate routes.  They  vary  materially  in  their  lengths  and  of 
course  we  keep  the  earnings  per  car-mile  of  each.  In  many 
instances  these  run  over  the  track  operated,  by  other  lines. 
We  can  not  keep  a  separate  division  of  operating  expenses 
by  routes  but  we  can  by  proportioning  some  accounts,  keep 
it  in  a  general  way  by  divisions  and  of  course  even  when 
comparing  these  we  have  to  take  into  consideration  the 
physical  condition  of  the  different  divisions.  I  think  this 
question  will  be  a  hard  one  to  settle  satisfactorily  to  all  man- 
gers. 


C.  N.  Duffy,  Secretary  Citizens  Street  Railway,  St.  Louis. 

In  response  to  your  request  for  my  views  on  the  subject 
of  which  gives  the  best  and  fairest  expression  for  compari- 
son, "Operating  cost  per  mile  run,"  or  "  Cost  per  passen- 
ger carried,"  I  beg  leave  to  say  that  as  between  the  two,  for 
a  l)asis  of  comparing  the  operation  of  one  road  with  another, 
I  would  without  hesitation  declare  in  favor  of  "  Operating 
cost  per  mile  run,"  assuming  of  course,  that  you  mean  "Ope- 
rating cost  per  car-mile  run." 

It  appears  to  me,  that  if  "  Cost  per  passenger  carried  " 
was  taken  as  a  basis  of  comparison,  a  road  enjoying  heavy 
traffic  would  have  such  an  advantage  over  a  road  having 
light  traffic,  that  a  fair  comparison  would  be  out  of  the  ques- 
tion, as  the  cost  of  carrying  each  passenger  would  be 
increased  or  decreased  in  proportion  to  the  number  of  pas- 
sengers carried.  The  number  of  fare  and  transfer  passen- 
gers, and  the  number  of  adults  and  children  would  also  have 
to  be  taken  into  consideration,  as  having  an  important  bear- 
ing on  the  matter.  Then  too,  local  conditions  would  have 
a  great  deal  to  do  with  promoting  riding,  thereby  increasing 
or  decrea-sing  the  number  of  passengers  to  be  carried. 

For  the  purpose  of  comparing  results,  "  Operating  cost 
per  car-mile  run,"  as  a  basis  to  figure  from,  is  often  mis- 
leading an<l  unsatisfactory  by  reason  of  conditions  of  ope- 
ration. The  kind  of  cars  in  use,  whether  single  or  double 
truck,  open  or  closed,  the  size  of  the  car  bodies,  whether  or 
not  trail  cars  are  operated,  the  type  and  ca])acily  of  motors, 
materially   affect    "  (Operating   cost    per  car-mile   run,"  and 


should    be    fully    understood    and     carefully    considered     in 
making  comparisons. 

As  a  matter  of  fact,  it  would  seem  that  there  is  no  satis- 
factory basis  to  figure  from,  in  comparing  the  operation  of 
one  road  with  another,  as  what  has  been  said  about  condi- 
tions with  reference  to  "car-mile  run,"  or  "passenger  car- 
ried," applies  with  equal  force  to  "  per  car  operated,"  or 
"  per  mile  of  single  track  operated."  It  will  not  do  to  use 
the  basis  adopted  by  our  steam  railroad  friends,  "  per  ton- 
mile,"  as  we  would  have  to  estimate  the  weight  of  the  pas- 
sengers, usually  averaged  at  16  to  a  ton  of  2,000  lbs.,  and 
then  estimate  the  average  distance  each  125-lb.  passenger 
rode. 

In  order  to  overcome  the  difficulties  and  complications 
that  naturally  arise  in  making  comparisons  between  roads,  I 
believe  more  satisfactory  results  could  be  obtained  by  giving 
for  a  year,  month  or  day,  the  operating  expenses  of  a  road, 
the  miles  of  single  track  operated,  the  number  of  motor 
cars  operated,  giving  size,  description,  weight,  separately, 
type  and  capacity  of  motors,  the  number  of  trail  cars  oper- 
ated, the  number  of  motor  car-miles  made,  the  number  of 
trail  car-miles  made,  the  number  of  adult  fare  passengers 
carried,  the  number  of  children  fare  passengers  carried,  the 
number  of  adult  transfer  passengers  carried,  the  number  of 
children  transfer  passengers  carried,  the  average  revenue 
per  passenger,  and  the  average  speed  at  which  the  cars  are 
operated. 

From  the  data  given  as  outlined  above,  any  or  all  of  the 
figures  could  be  used  to  any  extent  that  would  be  desired, 
and  comparisons  could  be  made  on  the  basis  of  "  per  mile 
of  single  track  operated,"  "  per  car  operated,"  "  per  car- 
mile  run,"  or  "  per  passenger  carried." 


W.  E.  Baker,  General  Superintendent  Metropolitan  Elevated 
Railway  (Electric),  Chicago. 

The  cost  per  car-mile  (or  as  you  express  it  "the  operat- 
ing cost  per  mile  run,"  which  I  understand  to  be  the  same) 
is  the  best  expression  for  comparison  of  operating  expenses ; 
from  a  financial  point  of  view  the  cost  per  passenger  car- 
ried, or  the  percentage  of  operating  expenses  to  gross 
receipts,  especially  in  roads  whose  business  is  carrying  pas- 
sengers solely  or  mostly,  is  generally  looked  upon  as  the 
most  significant  figure,  as  it  gives  more  fully  than  any  other 
the  net  financial  result.  Therefore  you  will  find  as  a  gen- 
eral thing  that  persons  interested  solely  or  mostly  in  the 
ultimate  financial  outcome  desire  information  as  to  the  cost 
per  passenger  or  as  to  the  percentage  of  operating  expenses, 
which  represents  best  the  financial  success  or  failure  of  the 
enterprise  from  an  investor's  point  of  view.  You  will  find 
on  the  contrary  that  operating  men,  managers,  superinten- 
dents and  others,  speak  more  frequently  of  the  cost  per 
train  or  car-mile,  as  this  forms  the  best  basis  by  which  the 
operating  expenses  or  the  handling  of  the  property  from 
the  superintendent's  or  operating  standpoint  can  be  judged. 
In  other  words,  the  expenses  per  car-mile  represent  the 
degree  of  economy  reached  in  the  operating  of  a  road  upon 
which  cost  the  traffic  carried  has  only  an  indirect  bearing, 
while  the  cost  per  passenger  indicates  the  relation  between 
earnings  and  expenses  from  an  investor's  point  of  view. 
Neither  one  of  these  statements  taken  independently  will 
represent  fairly  from  all  points  of  view  the  condition  or 
])r(>specls  f)f  the  property.  P'or  this  reason,  therefore,  you 
will    find    tJK-ni    both    fre(|Ueully    used,  depending    upon    the 
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point  of  view  of  the  person  who  is  dcsirious  of  the  infor- 
mation anil  neither  the  one  nor  the  other  alone  will  convey 
an  exact  or  fair  basis  of  comparison,  bnt  the  two  together, 
with  other  information  in  regard  to  the  location  of  the  pro- 
perty and  its  condition,  will  give  a  very  satisfactory  com- 
parison.   

Dana  Stevens,  Accountant  for  Receiver,  Belt  Railway, 
Washington,  D.  C. 

For  purpose  of  comparison  the  "  cost  per  mile  run,"  in 
my  opinion,  is  better  than  the  "  cost  per  passenger  carried." 

From  an  accountant's  standpoint,  I  cannot  see  that  the 
decision  comes  within  my  province,  or  to  any  great  extent 
concerns  me,  as  the  data,  either  or  both  ways,  can  be  readily 
obtained  ;  the  showing  only  affects  the  management. 

However  considered,  the  comparisons  would  be  of  value 
almost  entirely  to  managers,  as  a  holder  of  securities  and 
stock  or  an  investor  would  prefer  to  look  at  gross  and  net 
earnings,  or  granting  he  wished  to  make  a  careful  investi- 
gation as  to  the  proper  and  economical  management  of  the 
company's  affairs,  could  judge  the  physical  condition  by 
inspection  and  obtain  a  fair  idea  of  cost  of  operating  by 
comparing  the  "  cost  per  mile  run  "  with  that  of  similarly 
equipped  lines,  of  course,  considering  such  main  factors  as 
price  of  supplies  and  cost  of  labor  at  different  points. 

As  to  "  cost  per  passenger  carried,"  take  for  instance  two 
companies  in  the  same  city,  lines  similarly  equipped,  and 
giving  equally  good  service ;  one  may  run  through  such  a 
section  as  to  carry  passengers  at  a  cost  of  four  cents  each, 
while  six  cents  is  the  cost  per  passenger  on  the  other  line, 
owing  to  present  disadvantages,  such  as  running  through  a 
new  and  undeveloped  territory,  or  strong  competition,  or 
other  causes  which  the  management  or  owners  hope  time 
and  first  class  service  from  the  start  will  overcome.  In  the 
two  imaginary  cases  to  publish  the  "  cost  per  passenger 
carried "  would  be  very  gratifying  to  the  management  of 
the  successful  line,  and,  at  the  same  time,  manifestly  unjust 
to  the  manager  of  the  handicapped  line,  when  he  could 
show  that  he  operated  his  line,  giving  first  class  service  at 
a  less  "  cost  per  mile  run  "  than  his  competitor,  or  any  simi- 
larly equipped  lines. 

In  our  monthly  and  annual  reports  we  show  earnings, 
expenses  and  net  earnings ;  and  per  cent  of  expenses  to 
earnings ;  earnings  per  mile  run,  and  expenses  per  mile  run, 
also  mileage,  number  of  revenue  passengers,  transfers  and 
passes,  and  total  number  of  passengers  ;  the  cost  per  pas- 
senger can  thus  be  readily  ascertained  by  any  one  so  desir- 
ing ;  however,  for  results,  I  think  it  would  be  found  best  to 
compare  the  cost  per  mile  run  with  reports  of  other  lines, 
allowing  for  conditions  in  different  sections,  and,  if  too  high, 
endeavor  bj'  comparisons  of  subdivisions  of  expenses  to 
discover  just  where  the  leakage,  if  any,  has  crept  in. 

I  will  be  pleased  to  learn  the  views  of  others  on  this 
subject,  after  which  I  may  have  to  change  mine. 


J.  P.  E.  Clark,  General  Manager,  Binghamton  (N.  Y.) 
Railroad  Company. 

In  response  to  your  request  for  an  opinion  relative  to  "  the 
best  and  fairest  "  basis  for  comparison,  the  "  operating  cost 
per  mile  "  or  the  "  cost  per  passenger  carried,"  will  saj'  that 
where  only  one  is  used  I  prefer  the  latter,  for  several 
reasons,  the  principal  one,  however,  is  that  the  passenger 
carried  is  the  "  stock  in   trade  "  and  the  producing  quantity. 


therefore  is  the  proper  basis  on  which  to  compute  operating 
expenses. 

In  view  of  the  fact  that  the  proportion  of  trackage  to 
population  is  widely  at  variance  in  different  cities — conditions 
and  circumstances  being  responsible  for  this  result — the 
"  cost  per  car-mile  "  does  not  in  my  opinion  afford  the  oppor- 
tunity for  as  fair  a  comparison  as  the  "  cost  per  passenger 
carried."  I  believe  that  for  the  information  of  the  indivi- 
dual street  railroad  company  and  a  thorough  and  satisfactory 
comparison,  both  are  necessary  and  essential,  and  can  be 
secured  with  very  little  additional  work. 

The  New  York  State  Board  of  Railroad  Commissioners 
submits  a  complete  and  satisfactory  comparative  table  of 
earnings  and  operating  expenses  of  street  railroads  in  the 
Annual  Report  for  1896,  recently  issued,  compiled  from  the 
reports  made  by  the  respective  roads  of  the  state.  I  take 
the  liberty  of  submitting  the  headings  : 


Str-eef  Sur/txe^i/tvay  Receipf5^£jipen(Jifureiperftjiien<fer^CmrclC>p€ro/ion  pefCoi 


You  will  observe  from  the  above  that  they  give  "  the  cost 
per  passenger  carried  "  "  the  right  of  line." 


What  One  Who  Signs  Himself  "Yankee,"  Says. 

Your  request  for  our  ideas  as  to  which  of  the  two 
methods  of  comparison  of  operating  expenses,  viz.,  upon 
the  basis  of  the  "  cost  per  car  mile  run,"  or  upon  the  basis 
of  "  cost  per  passenger  carried,"  came  rather  in  the  nature 
of  a  surprise  to  the  writer. 

In  this  state,  in  the  blanks  furnished  to  street  railways  for 
their  annual  reports,  the  railroad  commissioners  require 
answers  to  the  following  questions,  viz. : 

"  Number  of  passengers  carried  during  the  year." 

"  Number  carried  per  mile  of  main  railway  track  operated." 

"  Number  of  round  trips  run." 

"  Number  of  car-miles  run." 

In  the  same  report  are  given  the  earnings  and  operating 
expenses,  both  in  detail,  also  the  net  earnings. 

From  the  above  information,  the  commissioners  compute 
and  publish  in  their  reports  the  gross  earnings,  operating 
expenses  and  net  earnings,  per  mile  of  main  track  operated, 
per  round  trip  run,  per  car-mile  run  and  per  passenger  car- 
ried. The  writer  does  not  know,  however,  of  any  roads  in 
the  state  that  figure  for  themselves,  as  a  means  of  com- 
parison, the  earnings  per  passenger  carried,  and  he  was  not 
aware,  until  asked  to  write  on  the  subject,  that  roads  in  any 
section  of  the  country  were  in  the  habit  of  so  doing. 

It  does  not  seem  to  the  writer  that  it  can  be  done  in  any 
other  way  accurately,  then  upon  the  car-mile  basis.  A  mile 
in  this  country  is  5,280  feet. 

Expenses  must  be  figured  on  the  same  basis  as  are  earn- 
ings and  a  revenue  passenger  may  be  one  who  has  paid  a 
2 1/2  cent  fare  or  a  50  cent  fare. 

On  some  of  the  lines  operated  bv  our  company,  persons 
paying  ^,  5,  8,  10,  12}^  and  15  cents,  ride  on  the  same  car 
and  are  each  counted  as  one  passenger.  Is  it  not  absurd  to 
say  that  it  costs  us  no  more  to  carry  the  passenger  who  paid 
15  cents  than  it  does  the  one  who  paid  the  4  cents?   Yet  they 
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were  each  counteil  as  one  in  tlie  returns  to  the  conimisioners. 
On  other  lines  passengers  make  a  trip,  for  which  they  pay 
I  ^  cents,  but  this  is  collected  in  three  installments  of  5  cents 
each,  and  although  they  make  a  continuous  trip,  in  the  same 
car,  each  one  is  counted  a  psssenger  three  times  and  is  so 
included  in  our  reports. 

The  commissioners,  without  knowing  how  many  passen- 
gers, in  the  first  place,  were  actually  carried,  (and  the  com- 
pany cannot  tell  them  for  the  reason  that  no  account  is  kept 
which  shows  the  number  who  make  more  than  one  pay- 
ment )  or  how  many  were  carried  at  one  rate  and  how  many 
at  another,  figure  it  out  that  the  average  receipts  and  expen- 
ses have  been  so  much  per  passenger. 

It  seems  to  the  writer  that,  in  order  to  do  this  accurately, 
it  would  be  necessary  to  reduce  the  number  of  passengers 
carried  to  a  uniform  rate,  say  5  cents,  that  is,  count  two  passen- 
gers paying  2 1^  cents  each  as  one,  and  one  passenger  pay- 
ing 15  cents  as  three,  then  the  average  earnings  per  passen- 
ger would  be  5  cents,  and  the  expense  would  be  divided 
between  so  many  passengers  paying  5  cents  each,  if  there 
were  no  other  complications. 

It  is  not  the  custom  with  our  company  to  have  transfers 
registered,  but  many  roads  do  so,  and  the  writer  presumes 
that  they  are  counted  as  revenue  passengers,  when  riding  on 
a  transfer.  As  a  matter  of  fact,  however,  unless  an  addi- 
tional charge  has  been  made  for  the  transfer,  they  are,  at 
the  most,  half  rate  passengers,  on  both  the  original  line 
where  the  fare  was  paid,  and  on  the  line  where  the  trans- 
fers were  used.  In  cases  of  roads  that  issue  a  transfer  on  a 
transfer,  the  passenger  should  be  counted  as  one  on  one  line, 
or  as  one-third  of  a  passenger  on  each  of  the  three  lines  on 
which  he  rides. 

Without  going  into  further  details,  it  seems  as  though 
innumerable  instances  might  be  cited  that  would  show  that 
it  would  be  almost  impossible  to  obtain  the  actual  earnings 
or  expenses  per  passenger.  There  is  no  such  uncertainty  to  be 
encountered  about  figures  based  on  the  car-mile  run.  It  is 
possible  to  get  this  information  exactly  accurate  and  in  con- 
setiuence  the  conclusion  reached  is  accurate. 


Morris  W.  Hall,  Secretary  Camden  &  Suburban  Ry.,  Camden, 
N.  J. 

To  my  mind  the  car-mile  basis  is  the  proper  method  of 
calculating  expenses,  as  it  gives  a  more  accurate  and  less 
variable  amount  than  when  made  per  passenger. 

There  are  certain  days  in  the  week  when  the  number  of 
passengers  carried  will  be  from  15  to  20  per  cent  less  than 
on  other  days,  yet  the  expense  of  operating  is  practically  the 
same,  as  it  requires  as  many  cars,  crews,  and  help  at  the 
power  station  as  on  the  days  when  the  greater  number  of 
passengers  are  carried.  As  the  travel  on  nearly  all  roads  is 
greater  during  the  summer  than  in  the  winter  months,  if  the 
per  passenger  plan  is  used,  the  expense  of  operating  must 
show  considerably  less  in  the  summer  than  in  the  winter, 
while  the  actual  expense  varies  but  little. 

The  car-mile  is  better  on  account  of  the  uniforinily,  as 
our  records  of  service  for  car  bodies,  trucks,  motors,  car  an<l 
trolley  wheels,  etc.,  are  all  kept  on  this  plan  and  would  not 
give  satisfactory  information  if  any  other  were  used. 


ried,"  I  always  have  my  records  kept  to  show  both  costs, 
but  it  seems  to  me  that  the  "operating  cost  per  mile  run" 
with  all  its  faults  and  deficiencies  is  a  fairer  unit  of  compar- 
ison than  the  "  cost  per  passenger  carried."  For  instance,  I 
am  connected  with  one  small  road  that  gives  a  reasonable 
service  for  its  length  but  through  a  variety  of  circumstances 
has  an  abnormally  small  amount  of  traffic.  The  superin- 
tendent of  this  particular  road  has,  by  careful  study  and  close 
management,  got  the  operating  cost  per  mile  run  down  to  a 
very  low  figure  and  one  that  compares  favorably  with  other 
roads.  His  cost  per  passenger  carried  would  be  abnor- 
mally high,  not  because  his  expenses  are  exorbitant  or  his 
management  bad,  but  because  the  number  of  passengers  is 
small. 

It  seems  to  me  that  it  requires  a  far  more  intimate  knowl- 
edge of  the  local  conditions  in  each  case  to  compare  the  cost 
per  passenger  carried  than  it  does  the  cost  per  mile  run.  In 
this  connection  permit  me  to  emphasize  the  necessity  of  cer- 
tain information  accompanying  all  statements  of  cost  per 
mile  run,  among  which  are  rate  of  wages,  price  of  fuel,  etc. 


Joel  Hurt,  President  Atlanta  (Ga.)  Consolidated  Street  Railway. 
Upon  our  roads  where  we  have  a  light  travel  the  most 
satisfactory  method  of  obtaining  the  cost  of  operating  the 
properties  is  by  determining  the  cost  per  car-mile  for  the 
cars  operated.  When  business  increases  sufficiently  to  run 
up  the  cost,  additional  cars  are  placed  upon  the  road,  which 
has  the  effect  of  reducing  the  cost  of  operating  per  car-mile 
at  a  time  when  the  increased  travel  would  on  the  other 
hand  increase  the  cost  of  operating  per  car-mile.  No  test 
taken  by  itself  is  altogether  satisfactory,  but  the  one  above 
referred  to  is  the  most  satisfactory  if  one  is  to  be  taken 
alone. 


F.  W.  Wood,  General  Manager  Los  Angeles  Railway  Co. 

RepUiiig  to  vour  iu<|uir\  asking  an  expression  from  me 
as  to  which  is  the  preferable  unit  for  comparative  purposes, 
"  operating  cost  per  mile  run,"  or  "  cost  per  passenger  car- 


B.  F.  Harris,  Jr.,  President  Urbana  (III.)  &  Champaign  Electric 
Railway. 
I  have  your  request  for  my  opinion  on  the  subject  as  to 
whether  operating  "cost  per  mile  run"  or  "cost  of  passen- 
ger carried"  is  the  best  and  fairest  expression  for  compari- 
son. If  you  wish  to  decide  which  one  of  these  items  is 
liest  for  all  the  roads  in  the  country  so  that  one  road  may 
compare  its  expenses  with  another,  I  should  say  (hat  the 
operating  expenses  ought  to  be  estimated  on  the  cost  per 
mile  run.  For  instance,  down  here  in  the  country  on  our 
interurban  road  we  might  be  operating  really  at  a  lower 
expense  per  mile  run  than  a  large  city  road,  and  yet  the 
large  city  roail  would  really  carry  ten  passengers  per  car- 
mile  run  to  where  we  would  carry  one  passenger.  There- 
fore the  showing  on  its  face  and  the  cost  per  passenger  basis 
would  not  give  one  an  accurate  idea  of  the  actual  mechanical 
operating  expense.  As  a  matter  of  fact  I  do  not  consider 
the  question  serious,  because  any  street  railway  company  that 
has  a  thoroughly  ample  and  accurate  accounting  system  may 
very  easily  compute  both  the  cost  per  mile  and  the  cost  per 
passenger  expense.  We  all  know  that  it  costs  about  as 
much  to  run  empty  motor  cars  as  it  does  to  run  cars  fairly 
well  filled.  As  the  chief  respect  in  which  one  road  differs 
from  another  is  in  the  number  of  passengers  which  it  carries, 
the  real  item  for  accurate  comparison  is  therefore,  in  my 
opinion,  on  the  basis  of  car-miles  run. 

E.  S.   Doud,  Secretary  Lehigh  Traction  Company,  Hazleton,  Pa. 

If   yon  I  an    liuve    but   one   item   of   cost   to  operate,  lli.il  of 

the  two  subniilled  tlie  "  operating  cost  per  car-mile  "  would 
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be  prcfcralilo  for  comparison,  but  I  would  prefer  both,  or 
figures  from  which  I  could  derive  both.  I  believe  that  the 
cost  per  car-mile  docs  not  increase  nor  decrease  proportion- 
ately with  cost  per  passenger  carried,  admitting  that  cars  are 
put  on  and  taken  off  as  traflic  demands. 

Some  roads  are  so  located  that  they  naturally  carry  more 
passengers  per  car-mile  than  others,  the  cost  to  operate  need 
not  necessarily  be  more  per  car-mile,  and  still  differ  materi- 
ally per  passenger  carried.  It  would  show  that  while  it  cost 
two  roads  about  the  same  to  operate  a  car-mile,  one  road 
would,  with  the  same  expense,  carry  many  more  passengers 
and  of  course  carry  them  for  less  per  capita. 

The  object  we  are  all  after  is  passengers,  (by  "passen- 
gers" I  mean  those  who  pay  their  fares),  and  I  believe 
that  there  is  not  a  road  in  the  country  operating  today 
but  could  with  ease  and  comfort  carry  more  passengers 
than  it  does,  with  the  same  expense,  if  the  passengers 
were  only  there  and  wanted  to  be  carried.  It  might  not 
cost  roads  similarly  situated  .003  difference  in  operating 
per  car-mile  yet  the  difference  in  the  cost  per  passenger 
carried  could  easily  be  .01. 

It  costs  to  operate  whether  you  carry  passengers  or  not, 
and  although  we  are  after  fares,  we  run  our  cars,  filled,  par- 
tially filled  or  empty.  Everything  that  enters  into  operating 
expense  is  going  on,  passengers  or  no  passengers.  There- 
fore if  we  know  what  it  costs  to  operate  per  car-mile  we 
can  determine  whether  or  not  we  operate  as  economically  as 
others,  or  otherwise;  and  we  can't  tell  it  by  knowing  the 
cost  per  passenger. 

I  believe  there  are  roads  that  carry  passengers  for  one- 
half  the  amount  it  costs  other  roads,  and  I  as  firmly  believe 
it  costs  some  fifty  per  cent  more  per  car-mile  ;  it  depends 
entirely  upon  the  conditions. 

We  are  more  than  likely  to  become  confused  in  the  discus- 
sion of  the  question  as  put  for  we  naturally  argue  the  income 
side,  or  receipts.  We  drift  into  a  statement  like  this  :  If  a 
road  received  four  and  a  fraction  cents  per  passenger  and  it 
costs  three  or  even  four  cents,  it  is  making  money,  but  does 
it  necessarily  follow  that  the  expense  per  car-mile  is  less  than 
another  road  that  can't  make  as  good  a  showing  as  to  profits 
per  passenger? 

Some  roads  keep  no  record  of  car  mileage  but  do  of  pas- 
sengers carried.  Such  roads  are  unable  to  give  cost  per  car- 
mile  but  can  give  it  per  passenger  carried.  I  could  tell 
whether  or  not  we  carried  passengers  as  cheaply  as  they  did 
but  it  would  not  show  me  that  it  costs  more  or  less  to  ope- 
rate; except  per  passenger  carried,  which  would  not  show 
what  I  would  like  to  get  at,  viz.  :  Can  we  manufacture,  dis- 
tribute and  use  power  as  cheaply  as  another?  Fuel,  water, 
engineers,  firemen,  motormen,  conductors,  oil  and  waste, 
heat,  repairs  to  power  plant  and  equipment,  etc.,  etc.  The 
costs  that  go  into  operating  should  be  classified  alike,  other- 
wise comparisons  would  be  of  little  or  no  value. 

It  may  cost  a  road  9  to  1 1  cents  per  car-mile  and  three  or 
four  cents  per  passenger  carried,  and  another  road  with  the 
same  number  of  cars,  etc.,  it  may  cost  13  or  13  cents  per 
car-mile  and  but  two  or  three  cents  per  passenger  carried. 

I  think  the  first  is  operating  at  less  cost,  although  I 
believe  the  second  is  making  the  more  money.  I  believe 
such  a  showing  is  not  only  possible  but  that  it  is  actually  a 
fact. 

It  costs  more  to  carry  a  passenger  six  miles  than  it  does 
one  mile,  but  it  does  not  necessarily  follow  that  it  costs  more 


to  carry  100  passengers  six  miles  than  it  does  600  passen- 
gers one  mile  provided  accommodations  are  arranged  to 
meet  the  conditions. 

If  one  road  carried  as  many  passengers  per  car-mile  as 
another  the  cost  per  passenger  would  compare  proportion- 
ally with  cost  per  car-mile,  but  the  cost  of  operating  con- 
tinues, and  does  not  differ  so  much  with  the  increase  or 
decrease  of  the  number  of  passengers  carried  as  it  does 
with  miles  run. 

Some  roads  have  long  runs  with  few  passengers,  others 
short  runs  with  many,  the  cost  per  car-mile  might  and  pro- 
bably would  compare  proportionately,  but  the  cost  per  pas- 
senger carried  might  not. 

The  cost  of  operating  increases  with  the  car  mileage,  but 
not  in  the  same  proportion  as  with  the  passengers  carried, 
additional  car-miles  operated  increase  the  cost,  while  on  the 
same  road  added  number  of  passengers  carried  decreases 
the  cost  per  passenger. 

With  very  little  or  no  atlditional  expense  any  road  could 
carry  more  passengers. 

With  the  operating  expense  at  about  9  cents  per  car-mile, 
tlie  expense  per  passenger  carried  could  easily  vary  i  cent. 
A  railway  could  correctly  report  operating  expense  at  10 
cents  per  car-mile  and  3  cents  per  passenger  carried,  while 
another  road  similarly  situated  could  as  correctly  report 
operating  expense  10  cents  per  car-mile  and  2  cents  per  pas- 
senger carried.  The  same  operating  expense,  but  50  per 
cent  difference  per  passenger  carried.  I  would  conclude 
that  both  roads  were  operated  with  the  same  economy,  but 
that  one  road  had  better  traftic  than  the  other  and  was  mak- 
ing more  money,  because  it  had  the  passengers  and  not 
because  it  was  more  economical  or  better  managed. 


TROLLEYS  GAINING  IN  ENGLAND. 


The  prejudice  against  overhead  wires  is  fast  melting 
away  in  Great  Britain,  as  evidenced  by  the  following  from 
a  London  daily  : 

"  The  long  controversy  as  to  the  best  form  of  mechanical 
traction  for  tramways  in  our  large  cities  seems  to  be  grad- 
ually deciding  itself  in  favor  of  the  overhead  electric  trolley 
system.  This  method  has  already  been  adopted  in  several 
towns,  and  the  corporation  of  Glasgow  has  now  resolved  to 
give  it  a  trial,  after  a  year  or  two  of  deliberation,  since  it 
acquired  the  local  tramways.  The  Tramways  Committee 
has  been  authorized  to  spend  about  twenty  thousand  pounds 
on  the  establishment  of  the  system  on  an  experimental 
route,  that  is,  on  an  isolated  section  of  the  lines,  about  two 
and  one-half   miles  in  length." 

There  are  still  some  old  fossils  who  are  afraid  of  their 
shadows,  as  witness  the  following  extract  from  an  open  let- 
ter in  another  London  paper  of  about  the  same  date  : 

"  Amongst  the  many  objections  against  the  introduction 
of  the  overhead  system  is  one  that  I  particularly  noticed  in 
the  working  of  the  said  system  in  the  city  of  Toronto,  viz., 
that  as  the  cars  pass  along  the  roads  the  connecting  rod 
from  the  top  of  the  car  where  it  joins  the  overhead  wire  is 
continually  giving  off  bright  sparks,  sufficient  to  frighten 
nervous  people  with  the  fear  of  possible  danger,  and  also 
to  startle  nervous  horses." 

Blinders  on  the  "  connecting  rod,"  or  a  pair  of  blue 
goggles  for  the  "  nervous  "  writer  might  solve  the  difficulty. 
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DOES  SWEEPING  PAY? 

We  venture  the  opinion  that  if  more  managers  would 
look  carefullj-  into  the  matter  of  clean  tracks  vs.  dirty 
tracks  and  the  cost  of  sweeping  vs.  the  cost  of  power,  that 
sweepers  would  be  used  more  liberally  than  ihey  are  now, 
or  at  least  more  track  brushes  would  be  used.  Since  street 
railwavs  must  be  operated  in  all  kinds  of  streets  and  since 
municipal  management  often  decrees  that  streets  must  remain 
dirty  for  want  of  street  cleaning  funds,  the  only  loophole  of 
escape  for  the  manager  is  to  clean  his  portion  of  the  street 
himself.  The  question  then  arises  as  to  how  much  sweep- 
ing and  cleaning  is  justified  by  the  return  therefor  in  dollars 
and  cents.  One  concrete  example  will  give  some  idea  of  the 
economy  of  running  a  sweeper  over  tracks  once  a  da)-, 
where  there  is  moderately  heavy  traffic.  A  double  track 
route  5  miles  long,  running  cars  at  5  minute  headway,  at  S 
miles  per  hour  for  10  hours  of  the  day,  and  cars  at  10  min- 
ute headway  10  miles  per  hour  for  8  hours  of  the  day  will 
require  15  cars  during  10  hours  and  6  cars  for  S  hours  of 
the  day.  The  total  mileage  during  the  5  minute  headway 
hours  is  equal  to  the  i^  cars  in  service  multiplied  by  8  miles 
per  hour,  multiplied  by  10  hours  or  1,200  car-miles.  Add- 
ing to  this  the  mileage  made  by  6  cars  running  10  miles  an 
hour  for  8  hours  or  480  car-miles  the  total  daily  mileage 
will  be  i,6So.  Assume  that  power  costs  $.01  per  car-mile 
with  a  clean  track  and  the  power  to  run  that  route  costs 
$i6.So  per  day,  A  dirty  track  may  easily  make  this  20  per 
cent  more,  making  the  amount  to  be  charged  to  dirty  track 
$3.26.  To  run  a  sweeper  once  over  that  route  each  day 
would  take  the  time  of  two  men  for  about  one  hour,  mak- 
cost  of  labor  about  40  cents,  and  allowing  3  cents  per  mile 
for  power  to  run  the  sweeper,  we  have  30  cents  more,  or  a 
cost  of  $.70  per  day  to  run  the  sweeper  once  over  that  one 
route  to  save  $3.26.  This,  of  course,  does  not  include 
sweeper  maintenance,  but  neither  does  the  other  calculation 
include  car  wheel,  truck  and  motor  maintenance.  The 
amount  saved  relative  to  the  cost  of  sweeping  decreases  as 
the  traffic  gets  lighter,  but  there  is  a  considerable  margin  of 
economy  in  favor  of  the  sweeper,  even  allowing  for  a  con- 
siderable decrease  of  traffic.  Besides  this  there  are  track 
brushes  to  fall  back  on  in  case  it  does  not  pay  to  run  a 
sweeper  and  in  many  cases  sufficient  sweeping  can  be  done 
by  a  special  attachment  to  one  or  two  cars. 


A  SWITCH  TURNING  MECHANISM. 


MICHIGAN  LEGISLATION. 


The  governor  of  Michigan  has  approved  the  bill  passeil 
by  the  legislature  amending  in  several  particulars  the  act 
under  which  street  railways  are  incorporated.  Corporations 
organize<l  under  the  act  may  do  a  suburban  express  business 
and  may  carrv  farm  produce,  garden  truck,  milk,  merchandise 
and  other  light  freight,  provided  that  no  cars  for  the  conduct 
of  such  business  shall  be  operated  on  any  street  railway  within 
the  limits  of  any  incorporated  city  or  village  between  the 
hours  of  8  a.  m.  and  8  p.  m.  without  the  consent  of  the 
municipal  authorities  and  under  such  rules  as  they  may 
prescribe.  The  Commissioner  of  Railroads  is  given  author- 
ity to  make  reasonable  regulations  for  the  conduct  of  this 
suburban  express  business.  A  third  section  provides  that 
any  attempt  to  wreck  a  street  car  whereby  a  passenger  shall 
be  injured  shall  be  punished  by  imprisonment  for  a  term  of 
not  less  than  10  years. 


The  accompanying  cuts  illustrate  a  railway  switch  and 
operating  devices  recently  patented  by  R.  C.  Hart  and  R.  S. 
Field.  The  purpose  of  the  whole  design  is  to  dispense  with 
the  switch-hook  and  do  away  with  the  delay  and  uncertainty 
incident  to  its  use.  Beneath  the  car  on  opposite  sides  of  the 
truck  frame  are  two  vertically  moving  bolts  which  are  held 
in  the  highest  position  by  springs.  Levers  rest  on  the 
heads  of  these  bolts  and  press  them  down  when  necessary 
to  actuate  the  mechanism.  These  levers  are  connected  to  a 
handle  on  the  dash  which  the  motorman  turns  to  the  left  or 
right  depending  upon  the  direction  which  the  switch  is  to  be 
turned.  Fig.  i  is  the  plan  view  of  the  track,  showing  also 
a  side  track  and  the  switch.  Between  the  rails  of  the  main 
track  is  placed  a  cross-head,  i,  with  a  longitudinal  groove,  2, 
on  the  upper  side.     The  sliding  bar,  3,  is  held  in  the  groove 
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by  cross-plates,  4,  and  one  end  is  connected  to  the  switch- 
tongue,  5.  In  the  middle  of  the  sliding-bar  is  a  transverse 
groove,  6,  the  side  walls  of  which  are  rounded  at  the  corners. 
A  lever,  7,  is  pivoted  at  the  center,  8,  from  which  an  arm,  9, 
extends  through  the  transverse  groove  in  the  bar.  At  each 
end  of  the  lever  a  rod,  10,  is  connected  to  it  and  extends 
backward  along  the  track  a  short  distance  where  it  is  pivoted 
to  a  dog,  1 1,  which  is  joined  to  the  inner  side  of  the  track  in 
a  suitable  manner  for  it  to  turn.  Fig.  2  shows  the  cross-head, 
sliding  bar,  lever  and  the  parts  connected  therewith  enclosed 
in  a  casing.  If  a  car,  moving  on  the  main  track  in  the  direc- 
tion of  the  arrow,  is  to  be  switched  on  the  side  track  the 
lever  on  the  dash  is  moved,  depressing  one  of  the  bolts. 
This  bolt  strikes  the  prong,  12,  of  the  dog  on  the  side  of  the 
track  opposite  the  arrow.  This  actuates  the  lever  anil  arm 
which  pulls  the  sliding-bar  anil  this  moves  the  switch  in 
position  to  run  the  car  on  the  side  track. 


DECISION  IN  THE  BEMIS  CASE. 


The  United  States  circuit  court  of  appeals,  April  21,  ren- 
dered a  decision  in  the  case  of  the  Bemis  Car  Box  Company, 
against  the  Boston  &  Revere  Street  Railway  Company, 
affirming  the  interlocutory  decree  of  the  circuit  court  grant- 
ing an  injunction  and  accounting  against  the  defendant  for 
infringing  upon  claim  i,  of  patent  No.  239,702,  for  a  car 
axle  box  invented  by  Sumner  A.  Bemis.  The  defendant 
was  using  a  box  patented  and  owned  by  the  J.  G.  Brill 
Company,  of  Philadelphia,  and  the  suit  was  defended  by 
this  last  named  company.  Fish,  Richardson  &  Storrow,  of 
Moston,  were  attorneys  for  the  complainants.  Francis 
Rawle,  of    I'hiladelphia,  was   counsel  for  the  defendant. 
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THE  USE  OF  ALTERNATING  CURRENT. 


Application    to   Street  Railway   Service      Phase   Relation  — Im- 
pedance —  Capacity  —  Self-Induciion  —  Wave 
Forms  —  Torque. 


PART  I. 


It  is  well  demonstrated  in  practice  that  for  nearly  ever}- 
condition  of  street  railway  traffic  electricity  is  the  most  con- 
venient, the  least  expensive,  and  in  every  way  the  best 
adapted  as  a  motive  power.  Direct  currents  are  almost  uni- 
versally used  as  a  means  of  transmission.  In  a  few  cases 
they  have  been  used  with  storage  batteries,  but  with  indif- 
ferent success.  In  Europe  and  on  two  or  three  roads  in  the 
United  States  the  underground  conduit  has  found  favor. 
But  these  systems  are  largely  experimental  and  of  small 
consequence  compared  with  the  trolley  system.  This 
method  of  street  railway  propulsion  has  been  developed 
with  wonderful  rapidity,  and  today  most  of  the  material,  appa- 
ratus, and  machinery  are  nearly  of  standard  form,  differing 
only  in  minor  details  of  design  and  construction.  The  con- 
tinuous current  system,  with  a  voltage  of  500,  was  found  to 
be  best  suited  to  the  general  needs  of  street  railway  traffic. 
There  is  little  probability  that  this  system  will  be  replaced 
by  another  in  our  cities,  for  it  is  well  adapted  to  the  work 
required,  and  the  machinery  is  so  perfected  that  it  is  simple, 
efficient  and  durable. 

As  long  as  street  railway  lines  are  confined  to  the  princi- 
pal streets  of  a  citj'  their  length  will  not  be  such  as  to  pre- 
sent troublesome  problems  in  transmission.  A  voltage  of 
500  or  550  is  sufficiently  high,  with  good  bonding,  line  con- 
nection and  track  return,  to  insure  but  moderate  loss  from 
fall  of  potential  with  moderate  investment.  The  network 
of  intersecting  lines,  with  a  well  designed  feeder  system, 
will  keep  the  copper  resistance  at  a  small  figure. 

When  the  suburban  roads  began  to  stretch  out  into  miles 
the  cost  of  copper  for  lines  and  feeders  reached  such  a  sum 
that  it  balanced  the  cost  of  additional  power  houses.  The 
losses  from  transmission  were  enormous.  Cases  in  actual 
practice  might  be  cited  where  the  potential  at  the  power 
house  would  be  boosted  to  750  to  maintain  a  voltage  of  400 
at  the  terminals  of  some  of  the  long  lines.  This  drop  of  45 
per  cent  means  not  only  a  great  loss  in  the  operation  of  the 
power  station,  but  a  great  initial  investment  in  station 
machinery  and  copper  for  the  conductors.  Boosters  have 
come  into  extensive  use  on  such  lines,  but  they  are  inefficient 
and  are  only  employed  for  the  want  of  something  better. 

Within  the  last  year  engineers  have  had  even  more  diffi- 
cult conditions  to  overcome,  as  interurban  railways  have 
been  planned  to  run  longer  distances  than  heretofore,  from 
one  city  to  another.  Nearly  every  city  in  the  United  States, 
whose  population  is  sufficiently  large  to  justify  the  possi- 
bilitv  of  even  a  prospective  profit,  has  electric  traction. 
Railway  men  appreciate  that  this  field  is  well  nigh 
exhausted,  but  the  opportunities  for  building  profitable  roads 
between  cities  and  towns  not  widely  separated  are  very 
numerous,  and  the  work  is  going  on  in  nearly  every  part 
of  the  country.  The  distances  are  from  lo  to  100  miles, 
and  the  cjuestion  of  transmission  is  now  of  paramount 
importance.  One  station,  even  though  centrally  located,  is 
quite  inadequate.  The  copper  expense  to  keep  a  voltage 
even  approximately  500  soon  surpasses  the  cost  of  power 
house,  machinery  and  all  else.  This  is  readily  appreciated 
when  it  is   remembered  that  the   amount  of  copper  required 


varies  inversely  as  the  square  of  the  voltage.  It  resolves  itself 
into  this  ;  cost  of  copper  in  transmission  lines  balanced  against 
the  initial  cost  and  cost  of  operation  of  one  or  more  stations 
or  sub-station.'i.  Some  engineers  maintain  that  the  length  of 
our  interurban  lines  has  not  yet  reached  a  point  where  two 
power  houses,  centrally-  located,  cannot  supply  a  direct  cur- 
rent of  500  volts  with  greater  economy  than  any  other  sys- 
tem. The  inertia  of  practice  has  much  to  do  with  this  view, 
and  also  the  fact  that  standard  machinery,  material  and  appa- 
ratus can  easily  and  cheaply  be  procured.  Experience  has 
taught  street  railway  men  how  to  deal  with  all  the  peculiari- 
ties of  such  apparatus,  and  improvements  have  been  con- 
stantly made  until  direct  current  machinery  can  be  worked 
with  high  economy,  little  expense  for  repairs  and  with  great 
reliability.  Direct  currents  cannot  be  used  in  railway  motors 
at  very  high  voltage.  They  are  quite  difficult  to  transform, 
for  it  can  only  be  accomplished  by  rotary  machines.  Mov- 
ing parts,  with  the  accompanying  difficulties  of  insulation, 
will  not  permit  the  use  of  high  voltages.  These  character- 
istics of  direct  currents  have  turned  the  attention  of  railway 
engineers  to  alternating  currents  for  transmission.  Perhaps 
the  development  of  some  large  water  powers,  where  alter- 
nate current  machinery  was  of  necessity  installed,  has  much 
to  do  with  this  consideration.  The  electric  roads  in  Buffalo 
and  in  the  vicinity  of  Niagara  Falls,  those  in  Salt  Lake  Cit)-, 
the  Dublin-Dalkey  Tramways  Company,  and  a  number  of 
other  lines,  have  had  to  deal  with  alternate  current  transmis- 
sion. The  Twin  City  Rapid  Transit  Company,  of  Minne- 
apolis, and  the  Port  Huron  &  Detroit  Company  will  soon 
make  use  of  high  voltage  transmission.  But  one  system 
has  as  yet  been  put  in  practice,  and  that  is  the  generation  of 
alternate  currents  at  the  central  station  and  the  use  of  step- 
down  transformers  with  rotary  convertors.  This  is  suited 
for  suburban  or  interurban  lines  where  direct  apparatus  is 
already  in  service  in  one  or  more  of  the  cities  or  towns  con- 
nected, as  it  permits  the  use  of  alternate  currents  at  high 
voltages  for  transmission  and  the  use  of  the  same  direct  cur- 
rent motors  on  the  cars. 

The  advantages  of  alternate  currents  resolve  into  this  one 
thing,  to-wit:  The  facility  with  which  the  voltages  can  be 
changed  and  adjusted.  On  the  generators  and  motors  the 
al)sence  of  commutators  is  a  great  merit.  As  an  offset  to 
this  there  are  phenomena  in  the  working  of  alternating  cur- 
rents, such  as  capacity,  self-induction,  reactance  and  reson- 
ance, which  render  its 
advantages  less,  yet  these 
very  characteristics  are 
made  use  of  in  its  regu- 
lation. These  properties 
are  not  so  well  under- 
stood by  electrical  engi- 
neers, especially  street 
railway  men,  as  are  those 
of  direct  currents,  so  that 
there  is  considerable  hesitation  about  using  alternating 
current  machinery.  The  theoretical  consideration  of  alter- 
nating currents  is  so  abstruse  that  practical  men  neither 
have  the  time  nor  the  patience  to  give  to  it,  yet  the  actual 
operation  of  alternating  current  machinery  is  quite  as 
simple  as  direct  current  apparatus.  An  armature  winding 
in  passing  through  a  magnetic  field  induces  an  alternating 
current,  and  this  is  only  available  as  a  direct  current  through 
the  medium  of  a  commutator.  The  flow  of  an  alternating 
current  is   illustrated   by  Fig.  i.      When  the  winding  is  cut- 
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tin>j  no  magnetic  lines  of  force  no  current  flows,  but  as  it  is 
revolves  into  a  stronger  magnetic  field  and  the  rate  of  cut- 
ting lines  increases,  the  electromotive  force  rises  in  direct 
proportion,  and  this  may  he  represented  by  a  sine  curve  as 
shown.  The  electromotive  force  rises  to  a  maximum,  dies 
awav  to  zero,  and  is  immediate!}'  followed  by  a  reversed 
electromotive  force,  or  for  one  half-period  the  current  flows 
in  one  direction  and  then  in  the  other.  Such  a  complete  set 
of  operations  is  called  a  period,  or  the  number  of  them  in  a 
second,  is  known  as  the  frequency  or  the  periodicity  of  the 
current.  In  Fig.  i  the  curve  is  shown  for  an  alternator 
generating  a  current  at  a  maximum  difference  of  2,000 
volts.  The  length  of 
the  line  for  one  cycle 
would  represent  .04  of 
a  second  if  the  frequency 
is  25.  If  the  machine  has 
two  poles  there  would  be 
one  cvclc  completed  each 
revolution  of  the  arnia- 
ture,   but    if   it    has    four  p,q    2. 

poles  there  would  be  two 

complete  cycles.     The  frcquencv   is  equal   to  the  speed   per 
second  times  the  pairs  of  poles. 

In  the  single  phase  system  the  windings  are  all  in  seriesj 
but   if  the   armature   be   divided    into  two  sections  and  the 
leads  be   brought   out  to  four   collector  rings  another  set  of 
curves  will  result,  as  shown  in   Fig.  2.     The  combination  of 
two     simple    alternating 
positiK  Maximum  currents     forms     a     two 

phase  current  and  in  prac- 
tice one  of  these  two 
waves  is  one-fourth  of 
a  cycle,  or  90°,  behind  the 
other,  coming  to  a  maxi- 
mum as  the  other  wave 
passes  through  zero. 
The  curves  of  Fig.  3  represent  the  waves  of  electromotive 
force  of  a  three  phase  machine,  or  as  the  current  would 
come  from  an  armature  winding  tapped  at  three  equidistant 
points.  Instead  of  si.x  wires  to  lead  out  these  three  currents, 
each  pair  of  wires  can  be  so  connected  with  the  other  two 
that  only  three  are  necessary.  By  special  design  almost 
any  number  of  waves  can  be  secured,  but  for  actual  work, 
the  three  phase  system  has  all  the  advantages  that  could  lie 
derived  from  those  having  four  or  more  alternating  currents 
and  with  these  the  wires  become  more  numerous  and  com- 
plicated. Alternating  currents,  having  two  or  more  waves 
of  electromotive  force  are  calle<l  multi-phase  or  polyphase 
currents. 

In  conducting  an  alternating  current  a  circuit  has  appar- 
ently more  resistance  than  normal  with  a  direct  current  and 
this  is  due  to  self-induction  or  to  capacity.  The  self-induc- 
tion acts  as  an  extra  resistance  to  choke  the  flow  of  current. 
It  is  due  to  the  magnetic  lines  threaded  through  the  circuit 
itself  by  the  current  flowing  in  it.  In  a  simple  circuit  the 
number  of  lines  will  be  proportional  to  the  area  enclosed 
but  for  a  loop  of  many  turns  the  co-efticient  of  self-induc- 
tion is  proportional  to  the  s(|uare  of  tlie  iiutiiberof  lines.     .So 
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that  instead  of   Ohm's   law  for  <  urrent,  C  ,  the  ciju.ition 
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resistance  of  the  circuit,  L  is  the  co-eflicient  of  self-induc- 
tion and  w  is  equal  to  2  tt  times  the  frequency.  This  is 
called  the  impedance  of  the  circuit.  Another  peculiarity  of 
the  alternating  currents  in  a  conductor  is  the  "  skin  effect  " 
which  tends  to  make  the  density  of  the  current  much 
greater  at  the  surface  and  this  only  makes  a  part  of  the  cross 
section  of  the  conductor  fully  available  for  conducting  the 
currents.  The  frequency  of  the  current  has  much  to  do 
with  the  self-induction,  but  this  can  be  easily  regulated  if 
the  current  is  to  be  used  exclusively  for  street  railway  or 
power  purposes.  A  low  frequency  is  very  desirable,  not 
only  for  diminishing  the  effect  of  self-induction,  but  also  on 
account  of  the  better  mechanical  design  of  the  generators 
— fewer  poles  being  used  and  the  generator  can  be  run  at 
lower  speed.  The  effect  of  impedance,  including  the  size  of 
conductors  and  the  spacing  of  the  same,  may  be  noted  by 
the  table  which  is  for  a  frequency  of  40.  The  figures  are 
the  co-efficients  by  which  the  ohmic  resistance  is  multiplied 
to  give  the  correct  impedance  or  resistance  of  the  circuit. 
In  the  first  column  is  the  size  of  wire.  Brown  &  Sharp 
gage,  and  in  the  other  columns  the  value  for  lines  conduct- 
ing the  current  and  separated  by  the  number  of  inches  or 
feet  given  at  the  top  of  the  column. 


B.  &  S. 

3  in. 

12  in. 

100  ft. 

1,000  f 

0000 

■.38 

1-73 

3-13 

3-87 

000 

1.27 

'■53 

2.59 

3.10 

00 

1. 17 

1-34 

2.13 

2.50 

0 

I 

1. 12 
1.09 

1.25 
1. 18 

■  .83 
..58 

2.17 
>.83 

The  table  plainly  shows  that  wires  of  small  diameter 
should  be  used  and  several  of  them  rather  than  one  large 
conductor,  also  that  the  wires  should  be  placed  as  close 
together  as  is  consistent  with  safety.  As  these  factors 
increase  with  the  frequency  this  should  be  as  low  as  the 
design  of  the  machines  permits. 

Capacity  in  a  circuit  means  that  some  part  of  the  circuit 
is  so  shaped  that  it  stores  up  energy  in  the  form  of  electro- 
static stress  when  there  is  a  certain  impressed  electromotive 
force  and  as  soon  as  this  electromotive  force  dies  away  the 
energy  returns  to  the  circuit  as  so  much  current.  This  elec- 
trostatic capacity  is  analogous  to  a  reservoir  connected  to  a 
gas  main  and,  when  a  certain  pressure  is  on  the  pipe  will 
force  a  certain  amount  of  gas  into  the  reservoir.  The  quan- 
tity of  gas  in  the  reservoir  will  depend  on  the  pressure 
applied  and  if  this  pressure  be  diminished  the  gas  in  the 
reservoir  will  return  to  the  mains.  This  same  effect  can  be 
produced  in  an  alternating  current  circuit  by  introducing  a 
condenser.  A  condenser  is  formed  by  two  plates,  A  A,  of 
some  conducting  material 
and  separated  by  an  in- 
sulator, B.  These  plates 
are  connected  to  the  cir- 
cuit from  the  generator 
as  shown  in  I'ig.  4. 
When  the  voltage  is 
changing,  as  in  Fig.  5, 
the  condenser  is  receiv- 
ing its  greatest  electro- 
static charge  and  this  sets 
up   stresses   in   insulator, 

15.  This  energy  is  returned  to  tlie  circuit  as  so  nuicli 
current,  depending  on  the  capacity  of  the  condenser  which 
is  proportional  to  the  area  of  the  plates.  In  practice  many 
plates   are   joined   logilher,   lluis   giving   llu-   area  of  a   very 
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FIG.   5. 


large  plate.  The  effect  of  the  condenser  is  to  give  a  lead 
to  the  current  curve  over  the  curve  of  electro-motive  force. 
The  self-induction  causes  the  current  to  lag  behind  the 
electromotive  force  and  decreases  the  amount  of  energy 
transmitted,  increases  the  armature  reaction  and  causes  a 
drop  in  voltage  in  the  line.  In  a  long  transmission  the 
inductance  of  the  line  represents  a  large  per  cent  of 
the    total    and    the    rest  is   made    up   of    the  inductance     of 

the  generator,  the  trans- 
^  j,  formers    and   the  receiv- 

ing appartus.  Fig.  5  in- 
dicates the  lag  of  current 
behind  the  electromotive 
force,  this  being  due  to 
self-induction.  Capacity 
has  the  opposite  effect 
and  acts  to  accelerate  the 
phase  and  produces  a  lead  instead  of  a  lag  in  the  current. 
When  the  self-induction  and  capacity  exactly  balance  the 
circuit  is  non-inductive  and  simply  obeys  Ohm's  law.  How- 
ever, for  a  given  frequency,  resistance  and  self-induction, 
there  is  one  particular  value  of  capacity  which  would  enor- 
mously increase  the  current  and  voltage  as  by  a  sort  of 
resonance.  A  condensor  or  a  synchronous  motor  in  the 
circuit  will  give  the  capacity  effect. 

One  other  feature  in  which  an  alternating  current  differs 
from  a  direct  current  is  that  the  measuring  instruments  do 
not  give  the  average  value  of  the  voltage  or  current  but  the 
square  root  of  the  mean  squares  of  the  values,  that  is,  .707 
of  the  maximum  values.  If  the  voltage  oscillates  between 
+  100  and  —  100  the 
reading  would  be  70.7 
volts.  This  is  due  to  the 
fact  that  the  electromo- 
tive force  and  the  output 
of  current  follow  a  sine 
curve.  The  exact  shape 
of  the  curve  depends 
upon  the  design  of  the 
machjne  but  for  the 
smooth  running  of  the 
generators,  motors  and  the  line,  the  simple  sine  curve  is 
the  best.  As  far  as  the  transformers  go  the  "saw  tooth'' 
indicates  a  condition  where  the  loss  from  hysteresis  is  the 
least.  Fig.  6  represents  a  curve  of  electromotive  force 
from  the  Niagara  generators,  the  dotted  line  being  a  sine 
curve. 

When  the  torque  of  a  motor  is  mentioned  it  means  the 
turning  force  acting  on  the  armature  to  cause  it  to  rotate  and 
is  equal  to  the  radius  of  the  armature  multiplied  by  the  pull 
of  the  magnetic  lines  on  the  circumference.  It  is  usually 
expressed  as  the  pounds  pull  at  the  end  of  an  arm  one 
foot  in  length.  The  torque,  expressed  in  foot-pounds  is 
C  N  M 

where  C  equals   the  current   flowing   in   the   arma- 

S.52  X  10' 

ture,  N  equals  the  number  of  armature  conductors,  M  the 
magnetic  flux  or  the  number  of  magnetic  lines  and  the  con- 
stant in  the  denominator  reduces  the  C.  G.  S.  units  to  foot- 
pounds. It  is  essential  in  the  design  of  machines  for  street 
railway  or  power  service  that  the  armature  reaction  be  as 
small  as  possible,  that  is  the  drop  in  potential  from  no  load 
to  full  load.  The  induction  motors  constitute  an  inductive 
load  which  causes  a  large  drop   in  voltage  anil  the  current  to 
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lag  behind  the  electromotive  force.  This  lagging  of  the 
current  renders  a  portion  of  the  power  of  the  circuit  unavail- 
able and  instead  of  the  power  being  the  product  of  the  volts 
l)y  amperes,  it  is  only  the  watts  times  the  cosine  of  the  angle 
of  lag.  This  ratio  is  called  the  power  factor  and  must  be 
considered  whenever  the  amount  of  power  to  be  generated 
or  consumed  is  calculated.  One  effect  of  this  is  that  the 
dynamos  and  the  line  must  be  of  greater  capacity  than  the 
summation  of  the  motor  capacities,  inversely  as  the  ratio  of 
the  power  factor.  This  power  factor  is  an  element  in  the 
actual  efficiency  of  the  system  and  in  comparing  the  opera- 
tion of  an  alternating  current  with  a  direct  current  motor, 
the  efficiency  of  the  alternating  current  should  be  multiplied 
by  the  power  factor.  Fig.  7  shows  the  efficiency  and  power 
factor  of  a  50-h.  p.  induc- 
tion motor.  As  is  seen, 
the  power  factor  in- 
creases with  the  load  and 
the  reason  for  this  is  that 
the  idle  or  wattless  cur- 
rent, which  results  from 
the  lag  in  the  circuit,  is 
supplied  no  matter  what 
the  load  on  the  motor 
may  be.  This  increases 
with  the  load  but  rela- 
tively much  slower.  In 
the  smaller  sizes  of  mo- 
tors the  power  factor  is 
smaller  than  in  the  large 
sizes,  sometimes  being  as 
low  as  .60.  One  way 
which  has  been  success- 
fully practiced  to  raise  the  power  factor  is  to  introduce 
condensers  in  the  circuit,  thus  giving  a  capacity  which 
neutralizes  the  self-induction  which  is  the  cause  of  a  low 
power  .factor.  On  a  long  transmission  line  the  self-induc- 
tion can  be  avoided  by  transposing  the  position  of  the  wires 
at  intervals. 
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STANDARD  AIR  BRAKE  CATALOG. 


The  latest  catalog  of  the  Standard  Air-Brake  Company, 
100  Broadway,  New  York  City,  is  dated  the  current  month 
and  known  as  No.  6.  A  comparison  of  this  with  former 
catalogs  will  show  how  rapid  has  been  the  introduction  of 
air-brakes  and  that  portion  containing  illustrations  of  speci- 
men cars  demonstrates  that  the  air-brake  is  a  permanent 
thing  on  street  railways  as  well  as  on  the  steam  roads.  The 
application  of  these  brakes  abroad  has  been  quite  extensive, 
the  stringent  regulations  of  the  authorities  made  with  a 
view  to  insuring  the  greatest  safet}'  of  the  passenger  mak- 
king  their  use  a  matter  of  necessity.  Numerous  illustra- 
tions are  given  which  show  the  different  types  of  compres- 
sors, axle  driven  and  motor  driven,  the  controlling  apparatus, 
the  brake  cylinders  and  the  mode  of  applying  the  system  to 
both  motor  and  trail  cars.  Special  sizes  are  built  to  meet 
unusual  requirements.  The  company  will  be  very  glad  to 
furnish  bona  fide  inquirers  with  catalogs  on  application  and 
also  to  give  those  details  of  construction  which  it  deemed 
best  for  its  own  interests  to  omit  from  the  catalog. 

The  pamphlet  gives  evidence  of  that  careful  preparation 
and  painstaking  detail  which  characterizes  all  the  printed 
matter  prepared  and  issued  by  General  Manager  Wessels. 
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EARLY  SUMMER  CARS. 


The  original  street  or  tram  car  for  passengers  was 
designed  and  built  bj- John  Stephenson  in  1S31  for  use  on 
the  New  York  &  Harlaeni  road  which  was  opened  for  traffic 
in  the  following  year.     This  car  had  a  body  constructed  on 


FJG.    I— THE    STREET    CAK      l8S7. 

the  lines  of  the  stage  coaches  of  the  time;  there  were  three 
separate  passenger  compartments  entered  from  the  side,  and 
a  seat  on  the  roof  for  the  "  coachman."  This  type  was 
soon  modified  in  many  ways  and  the  horse  car  with  a  single 
compartment    entered    by  means    of    platforms   at   the  ends 


FIG.  2— FIRST   OPEN    CAR,    I»5g 

deyelopcd.  The  early  open  cars  which  served  to  make  the 
journey  of  the  summer  patron  of  the  street  car  more  toler- 
able did  not  appear  until  nearly  30  years  later,  the  first  one 
being  built  in  1S59  by  the  Stephenson  Company  for  the 
Hroadway  Railroad  Company  of  Williamsburg,  (now 
IJrooklyn),    Long    Island. 

With  electric  traction  the  open    car   beianic   an    impoitanl 


FIG.   3      EARLY    ISROW.NELL   CAK. 

institution  and   now  the   trolley  party  is   a   recognized   social 
function.     To  the  suburban  and   intgrurban   lines  of  isrnaller 


cities  and  eyen  in  some  of  the  larger  ones  the  purely  pleas- 
ure riding  is  an  important  source  of  revenue  and  as  the  sea- 
son of  the  open  car  approaches  it  may  be  of  interest  to 
glance  at  a  few  of  the  early  cars  and  see  wherein  we  are 
better  off  than  we  were  in  this  respect. 

Fig.  I  is  from  a  photograph  of  a  closed  car  built  b)-  the 
John  Stephenson  Company  in  1857,  and  serves  to  show  from 
what  the  open  car  was  evolved.  Fig.  2  shows  a  side  view 
of  the  first  open  car;   the  seats  and  backs  were  upholstered 


FIG.   4— FIRST    BRILL    OPEN   CAK,    187O. 

with  red  enameled  cloth  stuffed   with  hair,  and   the   curtains 
were  of  red  enameled  cloth. 

The  first  open  cars  used  in  St.  Louis  were  most  probably 
those  on  the  St.  Louis  Railroad  and  built  by  that  company 
in  1866  or  1867.  Fig.  3  is  from  a  photograph  lent  us 
liv  the  Brownell  Car  Company  and  shows  the  first  open 
car  built  by  it;  this  car  was  built  in  186S  for  the  Fair 
Groinuls  Railroad  of  St.  Louis,  a  short  line  connecting  with 


FIG.    5— nRILL   CAR,    1871. 

tlic  Bellefonlaine  line.  This  was  a  short  liuli-lailed  car 
capable  of  seating  perhaps  16  or  18  persons  on  the  two  lon- 
gitudinal seats.  In  apjiearance  it  very  much  resembles  the 
early  closed  car  shown  in  I'"ig.  i  with  a  part  of  the  side 
panels  and  the  window  sashes  ninoved. 

The  first  open  car  built  by  the  J.  (i.  Brill  Company  is 
shown  in  Fig.  ,|.  It  was  built  in  1870,  llie  side  posts  run- 
ning down  to  the  sills  without  panels.  Fig.  5  is  a  car  built 
the  following  year  for  use  in  South  Boston  and  differs  but 
slightly  from  that  shown  in  Fig.  4;  curtains  are  provided  at 
the  sides  as  well  as  at  the  ends.  In  cars  built  in  1S72  seat 
end  panels  were  added  and  the  open  cars  lost  a  little  of  their 
skeleton  appearance. 
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In  all  the  older  types  the  curtains,  when  any  were  provi- 
ded, were  either  rolled  up  by  hand  or  as  in  the  case  with 
the  duck  curtains,  merely  lifted  up  and  buttoned  in  place. 
The  first  open  street  car  to  have  spring  roller  curtains  was 
built  by  the  Stephenson  Company  in  18S3  and  is  shown  in 
Fig.  7.  While  this  car  was  a  considerable  improvement 
over  those  of  15  and  20  years  previous  the  contrast  is  not 
so  marked  as  between  this  and  the  modern  open  car. 

There  is  little  wonder  at  the  absence  of  anything  like 
pleasure  riding  up  to  the  time  of  the   first   open   cars.     The 


ure  riding  was  enormously  enlarged,  and  as  a  feature  of  it 
"  trolley  parties,"  which  in  many  cities  constitute  a  large 
business.  But  with  electricity  came  also  the  trouble  of 
changing  the  car  bodies  or  maintaining  a  double  equipment 
of  trucks  and  motors,  and  this  has  led  sortie  roads  to  adopt 
a  style  of  box  car  with  large  windows,  which  when  let 
down  or  removed  approaches  the  open  car  in  freedom  of 
sight  and  air.  Whether  in  time  the  open  car  will  drop  out 
of  use  is  a  question  on  which  many  excellent  managers  dif- 
fer, but  the  probability  is  open  cars  will  continue  in  demand 
and  therefore  in  use. 


ARGUMENT  OF  THE  INDIANAPOLIS  3-CENT 
FARE  CASE. 


FIG.  6 — BRILL   CAR,    I 


little  box  cars  with  dim  oil  light  at  two  corners,  and  the 
tedious  motion  imparted  by  one  or  two  horses  or  mules, 
were  not  especially  inviting.  There  were  no  regulations  in 
those  days  limiting  the  speed  at  which  a  car  might  travel, 
for  none  were  necessary  or  even  thought  of.  The  routes 
were  from  one-half  to  one-fifth  as  long  as  now,  and  popula- 
tion in  those  early  days  had  not  congested  to  the  exclusion 
of  light  and  air  and  comfort. 

With  the  open  car  came  new  possibilities  in  the  line  of 
increased  regular,  and  after  a  time  a  created  pleasure  riding, 
which  assumed  very  large  proportions  on  hot  summer  even- 


ILl'HENSON    CAR,    iSiSj. 

ings  on  such  roads  as  had  cable  or  other  mechanical  power 
The  first  year  the  cable  was  in  operation  here  in  Chicago 
the  evening  travel  on  warm  nights  taxed  the  car  equipment 
to  its  utmost  capacit}',  and  often  lasted  until  after  midnight. 
People  boarded  an  open  car  early  in  the  evening  and  re- 
mained in  the  same  seat  for  several  hours.  Frequently  a 
car  would  double  back  on  the  return  half  trip  with  the  same 
load  it  carried  out.  This  was  in  the  early  So's.  When  elec- 
tricity came  into  use  as  a  motive  power  the  range  of  pleas- 


The  manner  in  which  a  test  case  was  brought  before  the 
Indiana  Supreme  Court  that  a  state  decision  as  to  the  valid- 
ity of  the  law  might  be  had  without  putting  all  parties  in 
contempt  of  the  Federal  Court  was  described  in  the  Review 
for  May.  The  case  was  argued  on  May  19,  and  a  decision 
is  expected  in  June. 

The  title  of  the  case  is  City  of  Indianapolis  vs.  John  N. 
Navin  ;  the  city  attorney  appears  for  the  city  and  argues 
against  the  constitutionality  of  the  new  3-cent  law  and  the 
attorney  general  appears  in  behalf  of  the  defendant  and 
speaks  in  favor  of  the  law.  The  Citizens  Street  Railway 
Company,  the  party  most  interested,  refused  to  recognize 
the  proceedings  and  was  not  represented  by  counsel ;  one  of 
its  stenographers  was  present  however  and  made  note  of 
the  arguments. 

The  arguments  presented  were  of  very  different  types 
and  to  an  unprejudiced  reader  the  manner  in  which  the  con- 
tentions were  presented  to  the  court  cannot  but  appear  indic- 
ative of  the  relative  righteousness  of  the  claims.  That  of 
the  city  attorney,  Mr.  Curtis,  albeit  he  was  like  a  cat  in  a 
strange  garret,  having  heretofore  opposed  the  interests  of 
the  Citizens  Company,  was  a  masterly  argument  against 
impairing  the  obligations  of  a  contract  by  any  subterfuge, 
of  so-called  general  legislation  which  is  both  local  and  spec- 
ial, and  was  dignified  in  tone  and  convincing.  That  of  the 
Attorney  General  Ketcham,  on  the  contrary,  was  more  like 
a  populist  oration.  Among  other  things  he  said,  "  Like  the 
ostrich  of  old,  they  (the  Citizens  Company)  are  not  here. 
Their  heads  are  in  the  sand." 


TRACK  RENTALS  IN  DUBLIN. 


The  negotiations  for  some  time  pending  between  the  city 
of  Dublin  and  the  Tramway  Company  have  finally  resulted 
in  an  agreement  which  is  to  the  American  mind  rather  more 
favorable  to  the  city  than  to  the  company.  The  latter  has 
agreed  to  pay  a  franchise  rental  of  jt'500  per  annum  per 
street  mile  of  track,  with  a  minimum  rental  of  i£"io,ooo; 
and  further  the  company  will  maintain  the  wood  paving 
where  it  has  been  laid  down  by  it  and  will  pave  with  wood 
all  the  streets  in  front  of  the  hospitals  in  the  city  near  which 
the  company's  lines  are  placed.  The  city  on  its  part  agrees 
to  forego  all  its  rights  to  purchase  the  railway  for  a  period 
of  40  years. 


Govenor  Griggs  of  New  Jersey  has    signed    the    Scovel 
bill  requiring  trolley  cars  to  be  vestibuted  in  winter. 
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I  'ehiclc  on  Electric  Car  Tracks. 

In  the  case  of  a  trolley  car  overtaking  another  vehicle  directly  in  a 
line  with  its  progress,  and  a  possible  obstacle  in  its  way,  a  proper 
regard  for  the  rights  of  others  requires  that  the  car  be  reduced  to 
such  control  that  it  may  be  brought  to  a  standstill  if  necessary,  before 
reaching  the  obstructing  vehicle. 

It  is  the  duty  of  others  not  to  obstruct  the  track,  but  a  violation  of 
such  duty  does  not  necessarily  constitute  negligence  as  will  relieve 
the  trolley  company  from  responsibility  for  an  accident  which  might 
have  been  avoided  by  the  exercise  of  proper  care. 

The  opinion  of  the  Court  is  in  part,  as  follows : 
The  errors  upon  which  counsel  for  the  defendant  seem 
chiefly  to  relv  are  first,  that  stated  in  the  twenty-secontl 
assignment,  which  objected  to  the  charge  of  the  judge  that 
if  the  trucl;  was  visible  upon  the  track  from  a  distance  of 
500  or  600  feet,  being  subjected  to  the  risk  of  danger,  it  was 
the  duty  of  the  motorman  to  use  all  means  in  his  power  to 
bring  the  car  to  a  standstill.  But  this  statement  must  be 
considered  in  connection  with  the  subsequent  application  of 
the  law,  that  "  if  it  appears  as  a  result  of  the  evidence  in 
this  case  that,  immediately  upon  discovering  the  wagon  or 
truck  of  the  plaintiff  approaching  the  tracks,  the  motorman 
in  charge  of  the  car  did  apply  his  brakes  and  did  make 
every  effort  to  prevent  a  collision,  then  the  company  is  with- 
out fault."  There  was  nothing  in  the  above  statements  to 
mislead  the  minds  of  the  jury.  It  was  simply  that  at  what- 
ever distance  from  the  truck,  whether  600  or  60  feet,  if  the 
truck  was  visibly  subjected  to  risk  of  injury  by  further 
advance,  it  was  the  duty  of  the  motorman  to  make  every 
effort  to  stop  his  car.  Many  elements  must  be  considered  to 
determine  the  risk,  as  for  instance,  the  speed  of  the  car,  the 
condition  of  the  tracks,  the  efficiency  of  the  brakes,  of  the 
reverse  upon  the  car.  It  would  be  a  strained  construction 
of  such  a  phrase  to  understand  that  whenever,  and  under 
any  circumstances,  a  car  approached  within  600  feet  of  a 
wagon  on  the  track  it  must  immediately  come  to  a  standstill. 
By  the  language  used,  the  jury  were  substantially  instructed 
that  the  true  rule  in  regard  to  trolley  cars,  as  in  regard  to  all 
other  vehicles,  should  be  applied ;  that  when  overtaking 
another  vehicle  directly  in  the  line  of  their  progress,  and  a 
possible  oV)stacle  in  the  way,  a  proper  regard  for  the  rights 
of  others  rccjuires  that  the  car  be  reduced  to  such  a  control 
that  it  may  be  immediately  brought  to  a  standstill,  if  neces- 
sary. In  the  case  of  Hicks  v.  Railroad  Co.,  124  Mo.  115, 
27  S.  W.  542,  cited  by  defendant's  counsel  as  deciding  the 
above  rule  to  be  too  V)road,  the  car  was  slowly  and  carefully 
following  behind  a  buggy  upon  the  track ;  and  the  court 
said  there  was  no  danger  of  collision  in  moving  the  train 
slowly  and  cautiously,  and  not  negligently  near  the  buggy. 
In  the  case  before  us  the  car  rushed  along  without  diminished 
speed,  so  far  as  the  evidence  shows,  until  within  a  few  feet 
of  the  truck,  and  did  not  approach  it  slowly  and  cautiously 
with  a  view  to  avoiding  a  possible  collision,  as  was  its  duty 
in  the  exercise  of  reasonable  care.  The  rights  of  a  street 
railway  company  in  a  public  highway,  and  its  obligations, 
modified  by  its  limitations  to  the  use  of  a  fixed  line  of  track 
are  the  same  as  those  of  the  driver  of  any  other  vehicle  and 
both  of  them,  in  approaching  near  to,  or  attempting  to  pass 
the  other  directly  in  its  path,  are  required,  in  the  exercise  of 
reasonable  care,  to  keep  themselves  so  far  as  consistent  with 
a  legitimate  use  of   the   street,   under  such  control  as   will 


enable  them,  without  willful  negligence  on  the  part  of  others, 
to  avoid  collision  and  damage. 

Another  of  the  numerous  assignments  of  error  claimed 
that  the  trial  judge  was  in  error  when  charging  the  jury  that 
it  was  the  duty  of  the  defendant  corporatioi^  to  give  timely 
warning — timely  signals  indicating  the  approach  of  its  car — 
so  that  the  persons  who  were  using  that  portion  of  the  high- 
way covered  by  the  tracks  might  have  timely  warjiing  to 
enable  them  to  avoid  danger  from  the  approaching  cars. 
This  statement  of  the  law  is  in  accord  with  the  rule  laid 
down  in  the  case  of  Traction  Company  v.  Chenowith 
(decided  by  this  court  in  its  term  of  June  last.)  It  is  the  only 
rule  consistent  with  the  general  principle  to  be  applied  to  all 
vehicles  traveling  upon  the  public  highway.  The  street 
trolley  has  no  special  right  of  way  accorded  to  it  by  law, 
and  the  duty  imposed  upon  other  vehicles  is  equally  imposed 
upon  it.  No  vehicle  can,  without  reasonable  notice  of  its 
approach  (what  is  reasonable  notice  is  a  question  for  the 
jury),  violently  run  into,  force  from  its  way,  another  having 
a  legitimate  right  upon  the  street,  without  becoming  respon- 
sible for  any  damage  that  may  result.  In  this  connection 
the  additional  assignment  of  error  may  bo  considered, 
namely,  that  the  judge  refused  to  charge  that,  if  the  motor- 
man  gave  timely  notice,  he  had  a  right  to  assume  that  the 
driver  of  the  truck  would  turn  out  on  time,  and  it  was  only 
when  it  became  apparent  to  him  the  latter  did  not  intend  to 
do  so,  that  it  became  his  duty  to  check  the  speed  of  the  car. 
To  maintain  such  doctrine  would  be  to  hold  that,  if  audible 
and  sufficient  notice  was  given  by  a  car,  it  rested  solely  in 
the  discretion  of  the  motorman  to  determine  when  he  should 
begin  to  exercise  care  to  avoid  a  collision,  and  the  whole 
question  would  be  taken  out  of  the  domain  of  issue  to  be 
decided  by  the  jury,  as  to  whether  or  not  reasonable  care 
had  been  exercised,  which  is  the  true  rule  of  law,  and  test  of 
responsibility. 

The  alleged  error  in  refusing  to  charge  that  it  was  the 
duty  of  the  driver  to  look  behind  from  time  to  time,  as  well 
as  to  listen,  so  that,  if  the  car  is  near,  he  may  turn  off  and 
allow  it  to  pass  without  undue  slackening  of  ordinary  speed, 
involves  the  assumption  of  many  premises  and  circum- 
stances, the  non-existence  of  which  would  make  the  applica- 
tion of  such  rule  illegal  and  inequitable.  In  the  case  of 
Traction  Company  vs.  Scott  (N.  J.  Err.  and  App. ;  June 
15,  1896)  34th  Atl.  1094,  it  was  held  that  the  rule  requiring 
one  to  look  and  listen  before  crossing  a  steam  railway,  in 
order  to  be  in  the  exercise  of  ordinary  care,  does  not  apply 
with  equal  force  to  one  crossing  the  track  of  a  street  railway 
in  a  city  street,  where  the  company  and  the  public  stand 
upon  an  equal  footing  in  the  use  of  the  highway,  and  that 
failure  to  do  so  was  not  necessarily,  under  all  cirmnnstances, 
negligence,  per  se. 

The  second,  third,  fourth,  fifth,  sixth,  eiglilrenlh  and 
nineteenth  assignments  are  based  upon  the  refusid  of  the 
trial  judge  to  charge  the  jury  as  requested  upon  the  duty  of 
the  plaintiff  below  to  yield  the  right  of  way  to  the  defend- 
ant. It  has  already  been  decided  in  this  court  in  the  case  of 
Railway  Company  v.  Preston,  35  Atl.  1  i  19,  that  it  is  the 
duty  of  the  drivers  of  other  vehicles,  not  to  obstruct  the 
trolley  company,  but  at  the  same  time  it  was  held  that 
neglect  to  fulfill  this  duty  di<l  not  necessarily  relieve  the  com- 
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pany  from  ri-sixmsiliility  for  injury  caused  by  the  want  of 
care  on  their  part.  The  offending  driver  may  be  punished 
by  action  at  law,  and  the  obstruction  removed  by  poUce 
interference;  but  the  illegal  act  of  the  injured  party  does 
not  always  absolve  the  company  from  its  duty  so  to  act  as, 
if  possible,  to  avoid  collision  and  harm  to  others.  The  trial 
judge  covered  the  points  contained  in  the  several  requests, 
upon  which  the  above  assignments  of  error  are  based,  by 
instructing  the  jury  that  other  vehicles  are  subject  to  a  duty 
to  yield  to  the  rights  of  the  company  in  the  use  of  their 
tracks,  when  they  have  occasion  to  use  them,  and  under  a 
duty  to  make  no  unnecessary  obstruction  to  the  passage  of 
cars  of  the  company."  The  charge  of  the  trial  judge  stated 
the  law  correctly  and  sufficiently,  and  the  judgment  under 
review  should  be  affirmed. 

(Court  of  Errors  and  Appeals  of  New  Jersey.  Consoli- 
dated Traction   Company   vs.  Haight   37    Altantic   Reporter 

'35)- 

[Note.— Where  a  wagon  traveling  in  the  same  direction  as  the 
car  was  first  seen  by  the  motorman,  going  at  a  speed  of  seven  miles 
an  hour,  when  ten  feet  away  and  the  driver  was  injured,  the  judgment 
was  affirmed.  Appellate  Court  of  Illinois,  Calumet  Electric  Street 
Railway  Company  vs.  Christensen,  29  Chicago  Legal  News  319. — Ed.] 

Street  Railways  May  be  Sub/cct  to  Inter-State  Commerce 
Act — Road  Partly  in  District  of  Columbia  and  Partly 
in  Maryland — Rates  of  Fare. 

1.  The  defendant,  operating  a  line  of  electric  railway 
lying  partly  in  the  District  of  Columbia  and  partly  in  the 
state  of  Maryland,  is  subject  to  the  provisions  of  the  act  to 
regulate  commerce,  although  it  appears  to  be  constructed 
upon  or  along  public  highways,  and  is  essentially  a  street 
surface  road  for  the  conveyance  of  urban  and  suburban  pas- 
sengers.    Yeomans  and   Prouty,  commissioners,  dissenting. 

2.  All  internal  commerce  is  either  state  or  interstate. 
Commerce  carried  on  between  the  state  of  Maryland  and 
the  District  of  Columbia  is  not  subject  to  regulation  bv 
Maryland  laws,  and  is  therefore  within  the  jurisdiction  of 
Congress. 

3.  The  defendant  railway  company  and  a  land  companv 
owning  land  and  a  suburban  hotel  along  the  line  of  railway 
are  distinct  corporations,  but  under  substantiallv  the  same 
ownership  and  control.  The  land  company  purchased  pas 
senger  tickets  of  the  railway  company  at  full  rates  of  fare, 
and  sold  them  at  half  rates  to  guests  of  its  hotel,  to  persons 
residing  upon  land  which  it  had  sold  or  otherwise  trans- 
ferred, and  to  others,  but  refused  to  sell  such  tickets  at  half 
rates  to  complainant,  who,  though  living  in  the  same  localitv, 
resided  upon  ground  not  acquired  from  the  land  company. 
Held.,  upon  the  evidence  presented,  that  no  discrimination 
was  practiced  by  the  railway  company  ;  that  the  community 
of  interest  between  the  two  corporations  resulting  from 
common  ownership  was  not  made  a  device  for  enabling  the 
railway  company  to  evade  its  legal  obligations;  and  that  the 
action  of  the  land  company  in  discriminating  between  per- 
sons in  the  sale  of  tickets  for  the  benefit  of  its  separate 
business,  is  not  subject  to  correction  by  this  commission. 
Morrison  and  Clements,  commissioners,  dissenting. 

4.  Defendant  charged  one  fare  of  five  cents  for  the  ride 
in  Maryland,  and  another  for  the  ride  in  the  District  of 
Columbia,  selling,  however,  si.x  tickets  for  twenty-five  cents, 
good  for  passage  in  either  the  District  or  State,  making  a 
through  faro  of  ten  cents,  or  two  such  tickets  for  a  contin- 
uous ride  between  Maryland  and  the  District,  the  total  length 


of  its  road  lieing  about  'j\A  miles.  Held,  that  unreasonable- 
ness can  not  be  presumed  from  the  amount  of  fare  so 
charged,  and  the  other  facts  incidentally  appearing,  no  direct 
evidence  upon  that  question  having  been  presented. 

(Interstate  Commerce  Commission,  Willson  v.  Rock 
Creek  Railway  Co.  of  the  District  of  Columbia,  29  Chi- 
cago Legal  Newis  263.) 

Collision  of  Carriage  ivitli  Cable  Car — Contributory  Neg- 
ligence. 

It  is  only  liecause  the  appellant  is  a  railroad  that  it  can  be 
pretended  that  the  collision  was  without  contributory  negli- 
gence on  her  part,  which  bars  a  recovery  :  L.  S.  &  M.  S. 
Ry.  V.  Hessions,  150  111.  546;  N.  C.  S.  R.  R.  v.  Eldridge, 
151  111.  542. 

She  [plaintiff]  testified  that  when  she  saw  the  car  had 
slackened  up,  she  started  the  ponies  and  began  to  cross ;  she 
was  watching  the  horses  and  did  not  look  at  the  car,  paid  no 
attention  as  to  how  it  was  coming,  at  what  rate  of  speed  it 
was  coming  or  how  near  it  had  arrived. 

Her  cousin,  a  young  man  who  was  riding  with  her,  testi- 
fied that  when  the  horses'  heads  were  north  of  the  north 
track,  he  looked  both  ways  to  see  what  was  going  on  and 
told  his  cousin  to  drive  ahead.  "  I  thought  we  could  make 
it  because  I  saw  the  car  slacken  up,  and  I  told  the  young 
lady  to  drive  across ;  I  knew  this  was  a  new  team  and  was 
afraid  of  them,  as  I  thought  they  might  get  scared  at  the 
car,  but  they  did  not. 

I  told  her  to  go  across  because  I  thought  there  was  suffi- 
cient time  to  get  across." 

The  distance  each  had  to  travel  demonstrates  that  the  car 
must  have  started  before  the  phaeton.  The  occupants  of 
the  phaeton  could  see  the  movements  of  the  car  because  it 
was  lighted,  while  the  phaeton  could  be  but  dimly  seen  in 
the  obscurity. 

The  judgment  is  reversed  and  the  cause  is  not  remanded. 

(Appellate  Court  of  Illinois,  West  Chicago  Street  Rail- 
way Co.  V.  Boecker,  29  Chicago  Legal  News  2S7.) 

Notice  to    Conductor   of  Intention    to    Alight — Actions  of 
Passenger. 

The  jury  had  the  right,  as  they  probably  did,  to  find  from 
the  evidence  that  one  of  the  conductors  or  gripman  or  both 
had  notice  from  the  conduct  of  the  appellee  in  their  imme- 
diate presence  and  sight,  that  he  wished  to  alight  from  the 
grip  car  as  soon  as  it  came  to  a  stop,  which  the  would-be 
passenger  had  signaled  it  to  make  ;  and  if  they,  either  of 
them,  did  have  such  notice,  it  was  as  good  as  if  given  by  the 
express  warning  or  notification  of  appellee. 

(  .\ppellate  Court  of  Illinois,  West  Chicago  Street  Rail- 
way Co.  V.  Stiver,  29  Chicago  Legal  News  279.) 


»V.n  electric  line  between  Detroit  and  Pontiuc  having 
become  almost  a  certainty,  the  Detroit,  Grand  Haven  & 
Milwaukee  Railroad  has  reduced  its  rates  to  meet  the 
expected  competition.     The  rate  to   Pontiac  is  now  25  cents. 


The  Atlantic  Highlands,  Red  Bank  &  Long  Branch 
Electric  Railway  is  engaged  in  a  controversy  with  the 
township  authorities  at  Eatontown,  N.  J.,  and  in  retaliation 
for  restrictive  legislation  has  raised  the  rates  for  school 
children  from  half  to  full  fare.  Fifty  men  in  the  employ 
of  the  company  arc  preparing  to  move  out  of  the  ■township. 
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SAFETY  DEVICES  IN  DENVER. 


While  the  question  of  how  to  make  a  grade  crossing 
absolutely  safe  has  never  been  solved  in  an  entirely  satisfac- 
tory manner,  there  have  been  many  devices  introduced 
which  greatly  reduce  the  danger  of  accidents  at  such  cross- 
ings. We  illustrate  one  which  has  been  in  use  on  the  lines 
of  the  Denver  Consolidated  Tramway  Company  and  has 
proved  to  be  verj-  economical  and  has  given  satisfaction. 

Fig.  I  shows  the  layout  at  the  crossing.  There  are  two 
blind  curves,  one  on  either  side  of  the  railroad  track,  the 
entrance  to  the  curves  being  about  75  ft.  from  the  crossing. 
The  switch  points  are  always  set  so  as  to  throw  the  cars 
into  the  curve,  making  it  impossible  for  the  car  to  reach  the 
crossing  unless  it  be  stopped  at  the  switch  and  the  setting 
of  the  latter  changed.  The  car  having  come  to  a  stop,  the 
conductor  must  walk  forward  to  the  hand  lever  and  throw 
the  switch.  The  hand  lever  is  placed  on  or  near  the  cross- 
ing where  the  conductor  has  an  unobstructed  view  of  all  the 
various  tracks.  The  lever  operating  the  switches  has  suffi- 
cient motion  to  permit  the  conductor  to  stand  upright  while 
the  car  is  passing. 

The  hand  lever,  II,  is  bent  at  an  angle  of  100°  as  shown 
in  Fig.  2.  It  connects,  bj'  means  of  the  rod  L,  which  is 
about  2  ft.  long,  with  a  casting,  C,  clamped  to  a  rod,  R, 
made  of  3/j-in.  pipe.  A  motion  of  the  end  of  the  hand 
lever  of  3  ft.  will  move  the  rod  R  S-in.  A  coil  spring,  S, 
attached  to  the  lever  L,  pulls  the  apparatus  back  to  the 
original  position  when  H  is  released.  The  rod  R,  is  car- 
ried to  the  switch  points  in  a  plank  conduit  i  ft.  square  and 
at  each  end  is  connected  to  one  arm  of  a  bell  crank  with 
arms  8  in.  long  and  at  right  angles.  The  long  connecting 
rod  is  supported  in  bearings  spaced  16  ft.  apart.  The  bell 
crank  at  each  switch  is  connected  to  a  cross  rod  which  in 
turn  is  connected  to  a  slide  holding  the  loose  ends  of  two 
36-in.  flat  springs,  which  control  the  motion  of  the  switch 
point.  These  springs  are  held  in  place  at  the  opposite  ends 
by  studs  screwed  into  the  switch   casting,  and   rest   against 


the  end  of  a  second  slide  that   runs  through   a   cored   hole 
which  receives  the  center  pin  of  the  switch  tongue. 

One  of  the  springs  only  is  in  contact  with^  the  switch 
point,  and  the  motion  of  the  hand  lever  moves  the  switch 
point  by  revcrsmg  the  position  of  the  bell  crank  and  per- 
mitting the  other  spring  to  come  into  play.  The  one  hand 
lever  moves  the  two  switches  and  as  the  conductor  boards 
the  car  as  it  passes  him  the  switch  points  have  returned  to 
their  ordinary  positions  by  the  time  that  the  car  readies  the 
farther  one,  but  at  this   latter   the   motion  of  the   car    is   not 


against  the  switch  point  and  the  wheel  flange  presses  the 
tongue  aside,  the  spring  yielding  and  returning  to  place 
after  the  car  has  passed. 

These  switches  were  designed  by  Frederick  Simmons, 
foreman  of  the  company's  construction  shop.  They  have 
been  in  continuous  use  for  over  four  years  and  no  repairs 
have  been  required  ;  they  are  easy  to  operate  and  require  no 
attention  except  an  occasional  oiling  of  the  pivot  at  the  switch 
tongue.  The  same  safety  could  be  secured  by  the  use  of  a 
much  cheaper  derailing  device  but  it  is  considered  that,  when 
the  damage  to  the  cars  and   the   loss  of  time    is   taken   into 


account,  this  apparatus  is  the  more  economical.  It  is  appa- 
rent that  a  similar  arrangement  could  be  devised  for  use  at 
draw  bridges,  and  one  that  could  be  worked  automatically 
by  the  opening  and  closing  of  the  bridge. 

This  company  has  also  installed  at  all  its  grade  crossings 
a  large  red  signal  light  consisting  of  10  or  12  incandescent 
lamps.  These  are  burned  all  the  time  from  dark  until  the 
last  car  is  withdrawn  and  serve  to  warn  the  crews  that  the 
locality  is  a  dangerous  one.  These  lights  are  also  placed 
at  sharp  curves.  The  West  End  Company  also  makes  use 
of  similar  groups  of  lamps,  but  of  a  yellow  color  instead  of 
red. 

Fig.  3  shows  the  layout  of  a  very  bad  grade  crossing  in 
Denver,  which  is  protected  by  the  arrangements  above 
described.  At  this  crossing  there  are  78  passenger  trains 
per  day  and  64  on   Sundays. 


MUNICIPAL  OWNERSHIP  IN  MILAN. 


The  street  car  system  of  Milan,  Italy,  which  was  for- 
merly owned  and  operated  by  a  private  company,  was  on 
January  i  purchased  by  the  municipality,  which  however 
will  not  work  the  lines.  There  are  at  the  present  time  42 
miles  of  single  track  and  the  tramway  lines  in  1896  carried 
something  in  excess  of  35,000,000  paying  passengers.  The 
fare  is  two  cents  from  the  center  of  the  city  to  the  suburbs 
and  a  half  rate  to  workingmen  for  one  hour  each  morning 
and  each  evening  is  contemplated.  Under  the  new  regime 
the  motive  power  is  to  he  electricity  ;  one  line  is  already  so 
operale<l  and  the  work  of  etiuipping  the  others  is  being 
pushed  as  rapidly  as  possible.  The  lines  are  to  be  operated 
on  the  overhead  trolley  system;  the  Edison  Company  is  to 
provide  the  motive  power  and  all  appertaining  thereto,  the 
cars  and  the  working  force  at  its  own  expense,  while  the 
municipality  will  furnish  the  lines  and  keep  them  in  repair. 
The  city  takes  charge  of  the  receipts  which  are  divided  on 
a  rather  peculiar  basis:  The  company  is  to  receive  first  7.60 
cents  per  car-mile  for  motor  cars  and  3.88  cents  per  car-mile 
for  trail  cars.     The  city  receives  $873  per  mile  of  single  track 
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per  annum. 


The  remainder  is  then  divided  between  the 
municipality  and  the  company  in  the  ratio  of  three  to  two. 
It  is  calculated  that  the  net  revenue  received  by  the  city 
under  this  arrangement  will  be  $150,000. 

Under  this  novel  arrangement,  which  it  may  be  noted  is 
entirely  local,  it  is  quite  probable  that  there  will  be  no  dis- 
putes between  the  city  and  the  company  when  the  former 
wishes  the  system  extended  by  building  lines  in  new  terri- 
tory where  the  traffic  does  not  justify  the  expenditure 
which  question  has  been  the  cause  of  so  much  strife  in 
European   cities. 

FENDERS  AT  WASHINGTON. 


Through  the  courtesy  of  G.  B.  Coleman,  general  manager 
of  the  Metropolitan  Railroad  Co.,  of  Washington,  D.  C,  we 
are  enabled  to  show  the  fenders  and  wheel  guards  adopted  by 
that  road.  They  have  been  adopted  as  a  matter  of  economy 
as  well  as  of  safety  and  are  very  satisfactory  in  operation. 

The  fender  is  attached  to  the  underside  of  the  car  plat- 
form and  supported  in  bearings  so  that  it  can  be  dropped  to 


FENDER    AND    WHEEL   GUARD,   WASHINGTON,    D.   C. 

to  the  road  bed  when  occasion  requires.  In  its  normal  posi- 
tion it  is  carried  about  6  in.  above  the  rail  and  when  used  is 
dropped  to  the  rail  so  that  a  person  when  prostrate  on  the 
rail  can  be  picked  up.  In  its  normal  position  a  person  stand- 
ing would  be  tripped  up  but  is  protected  from  the  dash  board 
and  bumper  by  a  galvanized  fabric  suspended  from  springs 
and  running  to  the  basket  of  the  fender. 

It  is  operated  by  a  knee  lever  which  is  directly  in  front  of 
the  motorman,  entirely  out  of  his  way  while  running  his  car, 
but  is  always  ready  for  action.  This  lever  is  in  the  form  of 
a  T  and  a  quick  movement  of  the  knee  will  always  find  it. 
It  can  be  shifted  from  one  end  of  the  car  to  the  other  so  as 
to  be  entirely  out  of  the  way  of  the  conductor  or  passengers 
getting  on  or  off  the  car. 

The  fender  can  be  folded  against  the  dash  or  transferred 
from  one  end  to  the  other.  To  guard  against  its  being 
caught  in  the  paving  or  in  a  switch,  it  is  supplied  with  egg- 
shaped  rollers  which  will  prevent  it  from  catching.  The 
fender  is  not  in  any  way  attached  to  the  dash  board  thus  it 


causes  no  stress  on  it.     On  cars  having   considerable   oscila- 
iton  it  is  supplied  with  a  non-oscilating   rod  connected  to  the 
truck  frame,  which  reduces  the  oscilation  to  a  minimum. 
The  photographic  view  shows  the  general  appearance  and 


the  line  drawing  illustrates  the  mechanism.  The  wheel 
guard  shown  on  the  same  car  is  counterbalanced  so  as  to  be 
held  normally  about  6  in.  above  the  rail  and  is  entirely 
automatic.  A  gate  or  tripper  is  suspended  from  the  under 
side  of  the  car  platform  and  is  connected  to  the  guard  by 
rods.     The  moment  an  object  strikes   this  gate  it  starts  the 


WHEEL   GUARD. 

guard  to  the  rail  and  at  the  same  time  an  automatic  lock  fol- 
lows the  guard  and  it  is  locked  to  the  road  bed.  The  guard 
is  attached  to  the  pilot  board  or  truck  frame  thus  preventing 
any  oscilation.  The  movement  of  the  guard  is  positive  and 
does  not  depend  upon  gravity.  To  reset  the  guard  when 
down  it  is  only  necessary  to  release  the  lock  and  the  counter 
balance  brings  the  guard   to  its  normal  position. 


COST  OF  TRACK  IN  KANSAS  CITY. 


The  following  is  an  itemized  estimate  of  the  cost  of  con- 
struction of  the  track  recently  laid  by  the  Metropolitan 
Street  Railway  Company  of  Kansas  City,  Mo.,  (described 
in  the  Review  for  March,  page  140). 

COST   PER    MILE   OF    SINGLE   TRACK. 

Rails  161  tons  at  S35 S  5,635.00 

Joints  174  (cast  weld)  at  S4 696.00 

Cost  of  excavating  at  Si  per  yard 3,000.00 

Track  laying,  lifting  and  lining  15  cents  per  lineal  foot,  1,584.00 

Cost  of  oak  blocks,  tie  rods  and  bonds 500.00 

Cost  of  concrete  for  beam  at  $6  per  cu.  yd 6,000.00 

Cost  of  renewing  pavement  over  beam  at  $2  per  sq.  yd,  2,000.00 

$19,415.00 
Labor  of  putting  in  concrete  and  pavement  included  in  above. 


Anticipating  a  vestibule  law  in  Massachusetts,  the  Spring- 
field companies  are  experimenting  with  vestibules. 


Municipal   ownership   of    TRAMSWAYS  cn<,niKeis    receive    $6.25    and     conductors    $5.05     a     week. 

AT   HUDDERSFIELD,   ENGLAND.  Durin-^  the  past  year  there  was  a  total  of   423,564  car-miles 

run.     The  itemized  expense    in    dollars  per  car-mile  run   is 

Huddersfiold  was  a  pioneer   in   municipal    ownership   and  given  in  the  table. 

its  experience  has  not  been  such  as  to  offer  encouragement  Locomotive  power 081 

to  other  cities.     Municipal   ownership  is   a   favorite  plan  in  Traffic 024 

this  city  as  all  the  principal  public  monopolies,  such  as  water  Maintenance  of  ways  and  works 017 

works,  gas  works,  electric  lightinjr  station,  markets,  abbatoir,  ,,  ' 

°  001  7  7  Management 012 

depots,  baths,  hospitals,  lodging   houses,   etc.,  belong  to  the  Rents,  rates  and  taxes 013 

municipality.     The  city  has  a  population   of    about    100,000  Compensation 004 

spread  out  over  a  considerable  area.  Miscellaneous 006 

Early  in  the  8o's  after   an   unsuccessful   negotiation   with  r 

.213 

Interest  and  sinking  fund 0688 

Depreciation 0342 

^  

V^  Total 3158 

With    these    advantages    for    economical    operation  there 
must  be  something  wrong  to  get  such  a  poor  showing.     If 
„    »*...  .--r  money  talks  it  must  cry  out  loudly  in  protest  against  munic- 

-f    W  /    I  ipal  ownership  in  Huddersfield. 


AUTOMATIC    STREET  RAILWAY    SWITCH. 


some  tramway  promotors  the  corporation  decided  to  con- 
struct its  own  tramsways  for  passenger  and  freight  service, 
special  permission  having  been  secured  from  Parliament 
The  track,  of  standard  gage,  4  ft.  8j^  in.  was  constructed 
of  43-lb.  rails  fastened  to  metal  chairs  placed  at  intervals  of 
3  ft.  The  roadway  was  excavated  to  a  depth  of  6^  in. 
below  the  level  of  the  rails  for  the  paving  and  two  trenches 
were  cut,  one  under  each  rail  18  in.  wide  to  receive  two  con- 
tinuous beds  of  concrete  7  in.  deep.  Ten  miles  of  such 
track  were  constructed  and  steam  locomotives  were  pur- 
chased to  operate  the  cars. 

Heavier  cars  and  engines  were  required  and  these  proved 
too  severe  for  the  track  construction.  New  98-lb.  rails  were 
laid  at  great  expense.  New  lines  were  built  and  extensions 
made  until  the  length  of  track  is  a  little  over  22  miles,  nearly 
all  single  track.  The  rolling  stock  consists  of  26  locomo- 
tives and  26  double  deck  bogie  cars.  A  map  of  the  lines  is 
shown  in  the  cut. 

The  financial  statements  indicate  that  the  city  has  not  made 
a  success  of  the  system.  Although,  as  Mr.  Pogson,  the 
general  manager  says,  the  grades  on  the  lines  are  quite 
heavy  and  the  districts  are  rather  sparsely  settled,  yet  it 
would  seem  that  a  city  of  100,000  inhabitants  should  sup- 
port a  tramway  system  only  22  miles  long  especially  with 
a  considerable  freight  traffic.  The  capital  expended  has 
amounted  to  a  little  over  X' 138,861.  With  the  exception  of 
1897  there  has  been  a  deficit  every  year  since  1882  amount- 
ing to  a.s  much  as  i"  16,626  in  one  year.  The  total  opera- 
ting expenses  have  been  jt'305,327  and  the  total  receipts 
i' I  78,758,  leaving  a  deficit  of  i' 1 26,569  for  the  tax  payers  to 
make  up.  Being  public  property  there  were  no  taxes  or  per 
centages  of  receipts   to   pay  and  wages   are  very  low.     The 


The  illustrations  represent  an  automatic  street  railway 
switch  invented  by  Thomas  Griffin.  In  Fig.  i  the  main 
track  and  a  part  of  a  switch  are  shown,  together  with  the 
switch  mechanism  enclosed  in  a  casing  under  the  surface. 
The  plate  T,  is  rigidly  attached  to  the  shaft  underneath  it  as 
is  also  the  lever  U.  Levers  V  and  V  are  connected  to  each 
other  and  to  the  switch  W,  as  shown.  In  Fig.  2  a  section 
of  the  casing,  with  tilting  plate,  shaft  and  levers  are  shown. 
On  either  side  of  the  shaft  upon  the  tilting-plate  are  posts 
supporting  plates  R,  which   are  above   the   surface.     From 


the  car  bodv  the  segment-gear  II,  is  supported  and  connec- 
ted by  a  shaft  to  a  lever  which  the  motorman  operates  from 
the  front  dash.  This  segment  is  normally  held  in  proper 
position  by  a  spring  behind  it  and  not  shown  in  the  cut. 
Fastened  to  the  same  yoke  are  the  two  segments  I'P,  and 
upon  each  is  a  projecting  arm  with  a  wheel  at  the  end.  The 
manner  of  operation  is  as  follows  :  When  a  car  is  coming 
towards  the  switch  the  motorman  turns  the  lever  and  the 
segment  rotates  one  of  the  pinions  until  the  wheel  is  in 
position  next  to  the  ground.  This  wheel  strikes  one  of  the 
surface  plates,  moving  the  tilting-plate  which  throws  the 
switch  by  actuating  the  levers  connected  to  it.  The  lever 
on  the  dash  is  moved  to  the  left  or  right  depending  upon 
whether  the  switch  is  to  hi-  npined  or  closed. 
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Cooling  Condensing  Water. 

The  illustration  from  La  Nature  shows  very  clearly  the 
apparatus  for  cooling  condensing  water  for  reuse,  designed 
by  Chalsgny  &  Co.,  which  has  met  with  much  favor  in 
France  and  is  installed  in  a  number  of  lighting  stations  and 
several  of  the  government  arsenals.  The  apparatus  con- 
sists of  a  large  steel  box   filled  with   perforated   trays  of  the 


The  gases 


COOLER    FOR   CUNIJliNSlNG   WATER 


This  departmentis  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 

which  is  air  tight  except  for  an  opening  at  E. 
enter  the  balance  case  through  the  pipe  A,  and  are  carried 
up  into  the  top  of  the  bulb  C,  by  the  pipe  B.  The  return 
to  the  stack  is  through  the  pipe  G,  a  sufficient  difference  of 
pressure  being  maintained  by  an  aspirator  at  H.  In  order 
that  the  bulb  C,  may  be  quite  free  to  move  the  entrance  to 
the  exit  pipe  is  enlarged  at  D  ;  as  any  escape  of  the  furnace 
gases  from  the  bulb  must  be  prevented  to  secure  accurate 
weighings  the  opening  at  E  is  closed  with  cotton  wool, 
which  permits  some  air  to  enter,  and  the  aspirator  is 
adjusted  so  air  from  the  case  is  drawn  into  the  exit  pipe  at 
D,  thus  insuring  the  presence  of  atmospheric  air  only  in  the 
balance  case. 

The  apparatus  is  erected  in  the  boiler  room  where  it  will 
be  in  plain  view  of  the  fireman.  In  passing  through  the 
piping  and  filters  the  gases  taken  from  the  stack  are  cooled 
down  to  the  temperature  of  the  boiler  room,  so  that  in  the 
balance  case  there  is  a  simple  operation  of  weighing  a  definite 
volume  of  the  furnace  gases  in  air  of  the  same  pressure  and 
temperature.  The  bulb  itself  is  balanced  by  suitable  counter 
weights.  The  principal  difference  between  the  air  within  the 
bulb  and  the  surrounding  medium  is  in  the  carbon  dioxide  in 
the  former,  and  it  is  evident  that  the  position  of  the  pointer 
when  the  balance  is  in  ecjuilibrium  will  vary  as  the  propor- 
tion of  this  clement  varies  in  the  gases  to  be  weighed,  and 
that  the  scale  may  readily  be  graduated  to  read  in  percentage 
of  carbon  dioxide  present.     The  percentage  of  carbon  diox- 


form  shown  b^-  means  of  which  the  water  is  broken  up  into 
drops  and  exposed  to  the  cooling  action  of  the  air  which  is 
forced  upward  through  the  box.  The  fan  or  ventilator  for 
circulating  the  air  requires  from  one  to  two  per  cent  of  the 
total  power  of  the  principal  engines.  The  loss  of  water 
by  evaporation  is  but  three  or  four  per  cent.  The  box  is 
mounted  on  a  masonry  foundation  so  constructed  as  to  serve 
as  a  reservoir  for  the  water  after  its  passage  through  the 
cooler.  Before  being  withdrawn  from  the  reservoir  the 
water  is  passed  through  a  number  of  compartments  filled 
with   coke  and  with  sponges  which  thoroughly  filter  it. 


Arndt's  Econometer. 

The  illustration  of  the  "  econometer,"  as  the  apparatus  is 
called,  is  reproduced  from  the  description  furnished  by  the 
American  manufacturer.  This  is  a  gas  weighing  balance 
which  reads  in  percentage  of  carbon  dioxide  present  instead 
of  in  ounces  or  grains,  and  gives  a  continuous  indication  of 
the  composition  of  the  gases  passing  through  it.  The 
method  of  operation  is  readily  understood  from  an  inspection 
of  the  sketch.  The  chimney  or  flue  is  tapped  at  a  con- 
venient point,  and  the  gas  led  in  the  path  indicated  by  the 
arrows  through  filters  of  excelsior  and  cotton  wool  and 
through  a  drier  filled  with  calcium  chloride,  to  a  balance  case 


ide  present  in  turn  depends  upon  the  amount  of  air  admitted 
to  the  furnace,  and  the  reading  of  the  econometer  is  a  con- 
stant guide  to  the  fireman  in  manipulating  his  dampers. 
This  apparatus  has  met  with  favor  abroad,  and  it  is  found 
that  with  good  firing  and  damper  regulation  the  percentage 
of  carbon  dioxide  registered  is  as  high  as  lo  or  15  ;  the  latter 
figure  is  that  corresponding  to  an  air  supplj'  30  per  cent  in 


(^teed/lF(aiWciy*j\e^^ 


391 


excess  of  the  theoretical  I'equirements  and  is  as  low  as  it  can 
be  reduced  in  practice.  The  counter  weights  are  adjusted  at 
intervals,  usually  once  a  week,  access  to  the  case  being  had 
through  the  opening  at  K,  otherwise  stopped  by  an  air-tight 
cork. 

The  apparatus  is  also  available  for  detecting  leaks  in  the 
furnace  setting  and  for  determining  the  most  economical  size 
for  the  grate ;  if  too  much  steam  is  generated  when  a  high 
percentage  of  COj  is  shown  it  means  that  the  grate  will  bear 
shortening. 


entered  the  bulb  the  oil  receded  to  the  sides  of  the  cham- 
ber, leaving  a  clear  space  on  the  surface  of  the  water 
for  the  reception  of  the  oil ;  as  the  thickness  of  the  oil  film 
on  the  surface  increased,  the  efficiency  of  the  separator 
decreased,  indicating  that  the  oil  adheres  to  water  more 
readily  than  to  oil  and  it  was  this  fact  that  led  to  the  design 
of  the  dams.  In  practice  both  the  oil  and  the  water  flow 
under  the  dam  D  at  each  puff  of  the  exhaust ;  the  oil 
accumulates  at  the  surface  at  c  and  the  water  flows  back  in 
an  under  current  at  d. 


Separation  of  Oil  from  Exhaust  Steam. 


In  a  paper  on  the  separation  of  oil  and  grease  from  exhaust 
steam  read  before  the  American  Society  of  Heating  and 
Ventilating  Engineers,  William  J.  Baldwin  states  that  his 
study  of  the  question  leads  to  the  conclusion  that  it  is  useless 
to  attempt  this  separation  by  what  may  be  called  mechanical 
means,  such  as  straining  or  deflecting,  or  hanging  so-called 
condensing  or  roughening  surfaces  within  bulbs  unless  the 


bulbs  are  so  large  as  to  make  the  separation  take  place  h\ 
settlement ;  and  that  when  the  bulbs  are  of  large  size  there 
is  no  need  of  any  obstruction  within  the  chamber  except 
water  to  intercept  the  lic]uid  oils.  It  is  only  necessary  to 
change  the  direction  of  the  steam  by  a  simple  elbow  so  that 
the  entrained  water  and  liciuid  oil  shall  be  projected  verti- 
cally downward  against  the  surface  of  the  water  in  the  bot- 
tom of  the  receptacle,  which  will  retain  both  the  water  and 
oil.  It  was  found  that  the  lighter  oils  could  be  caught  and 
held  in  the  apparatus  by  an  arrangement  of  dams.  For  the 
use  of  these  it  is  necessary  that  the  separator  have  a  constant 
water  level.  The  arrangement  of  the  dams  is  shown  in  the 
cut ;  the  several  dams  at  li  are  about  3  in.  deep  with  the 
upper  edges  projecting  slightly  above  the  surface  of  the 
liquid,  while  that  at  D  is  set  higher  with  the  object  of  pre- 
venting the  oil  from  flowing  liack  over  the  surface  of  the 
grating  formed  by  the  low  dams  at  E.  In  thi'  preliminary 
experiments  it  was  found   that  when  a  puff  of  exiiaust  stiajn 


Cost  of  Power. 

The  following  extracts  from  a  lecture  on  "  The  Electrical 
Transmission  of  Energy,"  delivered  at  the  Rensselaer  Poly- 
technic Institute  by  Dr.  Charles  E.  Emory  are  valuable  as 
giving  the  latest  estimates  of  costs  made  by  that  eminent 
authority. 

"  The  accompanying  table  shows  the  cost  of  steam  power 
under  conditions  differing  as  to  type  of  engine  and  amount 
of  power  required.  The  calculations  are  based  upon  coal  at 
$3.00  per  ton,  which  will  apply  to  a  large  number  of  loca- 
tions. The  table  shows  that  the  cost  per  h.  p.  for  a  work- 
ing year  of  308  days  (which  excludes  Sundays  and  holi- 
days) and  for  10  hours  per  day,  is  as  shown  in  column  12 
from  $75.^6  down  to  $21.38.  The  latter  result  can,  how- 
ever, be  oljtained  under  experimental  conditions.  For  every 
hour  in  the  year  these  prices  would  become  $213.00  and 
$61.00  respectively.  The  cost  per  h.  p.  per  hour  given  for 
the  large  engine  is  0.69  cent.  In  ordinary  practice  with 
variable  power  such  cost  is  about  one  cent  per  h.  p.  per 
hour,  or  $30.80  per  h.  p.  continued  for  10  hours  per  day  and 
308  working  days  in  the  year.  For  small  engines  this  cost 
will  be  increased  to  about  2.5  cents  per  h.  p.  per  hour  or 
$77.00  per  h.  p.  per  year.  For  very  small  engines  the 
prices  will  be  still  higher. 

"  At  a  number  of  points  in  different  parts  of  the  country, 
water  power  has  been  developed  in  considerable  quantities 
at  from  $8.00  to  $12.00  per  h.  p.  per  year,  the  cost  being 
made  up  by  allowing  5  per  cent  for  interest,  2.5  per  cent  for 
sinking  fund,  1.5  per  cent  for  repairs,  I  per  cent  for  insu- 
rance, or  a  total  of  10  per  cent  on  the  cost,  with  75  cents  per 
h.  p.  for  attendance,  oil,  etc.  #  *  *  The  full  cost  of  the 
work  at  Niagara  Falls  has  not  been  published,  but  estima- 
ting from  general  information  it  is  thought  that  the  hydrau- 
lic development  for  80,000  to  100,000  h.  p.,  to  include  head 
and  tail  races,  head  gates,  wheel  pits,  wheels  and  mechanical 
means  of  transmission  from  the  wheels  to  the  dynamos, 
together  with  the  necessary  buildings,  water  rights,  promo- 
tion expenses,  should  not  cost  more  than  $30.00  per  gross  h. 
p.,  or  $42.75  per  net  h.  p.  delivered.  It  is  probable,  how- 
ever, that  to  secure  capital  for  such  an  enterprise  the  original 
cost,  represented  by  the  securities  issued,  would  be  consid- 
erably greater  than  stated.  Moreover,  it  would  not  be  prac- 
ticable to  develop  at  once  the  whole  of  such  an  enormous 
jjovver,  though  the  principal  portion  of  the  expense  would 
necessarily  be  incurred  at  the  outset.  These  considerations 
might  raise  the  cost  of  plant  to  $80.00  per  net  h.  p.  deliv- 
ered. 

"  At  present  prices  it  is  considered  tlia)  ihc  ccisl  of  loial 
electrical  transmission  will  not  exceed  .$  jo.oo  per  net  h.  p. 
The  total  cost  of  plant  would  then  on  this  basis  be  $120.00 
|K-r  h.  p.  ami  idlowiiig  Inleresl  and  lixed  expenses  as  before, 
and  .$1.50  per  h.  p.  fur  running  espenscs,  makes    the   yearly 
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cost  $13.50  per  h.  p.  With  the  cost  price  as  low  as  this,  the 
power  company  should  afford  to  sell  at  a  i)n)tit  power  for 
$15.00  to  $lS.oo  per  year  per  net  maxhiiuiii  h.  p.,  and  the 
advantages  to  consumers  would  be  very  apparent  compared 
with  24-hour  steam  power  every  hour  in  the  year  for  $61.00 
lo  $SS.oo  per  h.  p.  or  even  lo-hour  working  day  steam  power 
at  $30.80,  or  for  coal  at  $1.50  per  ton,  say,  $25.00  per  h.  p. 
per  year. 

"  Long  distance  transmission  in  large  units  differs  only 
from  local  transmission  in  requiring  the  employment  of 
longer  electrical  lines  and  the  use  of  step-up  and  step-down 
transformers  previously  referred  to.  The  double  set  of 
transformers  in  large  units  will  cost  only  about  $11.00  per 
h.  p.,  and  for  transmission  of  20  miles  at  10,000  volts  the 
copper  in  the  line  will  cost  about  $21.50  per  h.  p.  The  total 
cost  of  the  hydraulic  and  electrical  development  should  not 
exceed  $150.00  per  h.  p.  delivered,  so,  calling  the  cost  of 
attendance  $2.50  per  h.  p.  and  deducting  the  interest  and 
fixed  charges  as  before,  the  yearly  cost  would  be  only  $17.50 
per  h.  p.  Promotion  expenses,  the  interest  accumulating  on 
bonds  during  construction,  and  other  expenses  incident  to 
financing  a  large  operation  of  this  kind  would  probably 
increase  the  cost  greatly,  still  it  would  appear  that  the  trans- 
mitted power  should  be  sold  for  $20.00  or  at  least  $25.00  per 
net  h.  p.  in  large  units  along  the  high  tension  lines,  which 
would  still  show  an  advantage  over  steam  power  developed 
with  coal  at  $3.00  per  ton,  and  at  the  worst  stand  on  an 
equal  footing  with  lo-hour  steam  power  developed  in  large 
units  with  coal  at  $1.50  per  ton  above  stated. 

"  Evervthing  considered,  it  may  be  assinned  that  prices 
will  be  adjusted  so  as  to  make  it  advantageous  for  large  con- 
sumers to  use  the  power,  and  the  high  tension  lines  be  run 
to  their  premises  for  that  purpose.  A  large  expense  is 
necessary,  however,  to  distribute  such  power  to  small  con- 
sumers. Two  methods  of  distribution  are  practicable,  one 
to  reach  the  power  houses  of  companies  already  installed  and 
utilize  their  lines,  the  other  to  transmit  the  power  locallv 
through  lines  at  lower  tensions,  though  much  higher  than 
have  been  employed  until  quite  recently.      If  such  distribu- 


tion be  attempted  thrcingh  companies  alread\-  installed,  as 
lirsl  assumed,  their  plants  have  alreadv  cost  several  times  as 
nnieh  as  we  have  estimated  for  the  entire  transmission  plant, 
and  interest  and  dividends  must  be  paid  on  the  whole  capital 
invested,  consequently  a  saving  of  $5.00  or  even  $10.00  per 
h.  p.,  would  not  be  such  a  proportion  of  the  necessar)-  total 
cost,  including  interest,  as  to  make  a  great  difference  in  the 
charges  to  small  consumers. 

"  If  the  average  powers  during  each  hour  be  summed  for 
the  entire  year,  the  total  horse-powers  per  hour,  for  that 
time,  will,  in  most  cases,  be  found  not  greater  than  if  the 
maximum  power  were  continued  for  10  hours  per  da)- 
iluring  the  working  days  of  the  vear,  or  for  35.2  per  cent  of 
the  total  time.  This  35.2  per  cent  is  called  the  "  power  fac- 
tor," and  is  generally  expressed  as  the  relation  between  the 
average  power  and  the  maximum  power,  which  would  give 
the  same  result.  It  follows  that  if  for  each  maximum  horse- 
power, only  3,oSo  h.  p.-hours  were  developed  in  the  year,  or 
the  same  as  for  a  lo-hour  day,  the  cost  at  one  cent  per  h.  p.- 
hour  would  be  only  $30.80  per  year,  and  therefore  the  charge 
for  water  power,  although  available  every  hour  in  the  3'ear, 
must  be  sufficienth-  less  than  $30.80  per  year  to  warrant  the 
change,  although  the  same  user  of  steam  power  could  afford 
to  pav  $87.60  per  h.  p.  per  year  if  he  used  the  power  every 
hour  in  the  year. 

These  considerations  are  well  illustrated  by  the  contract 
recently  made  by  the  Cataract  Construction  Company  with 
the  Buffalo  Street  Railway'  Company.  The  railway  company 
is  to  be  furnished  1,000  h.  p.  day  and  night,  for  $40.00  per 
h.  p.  per  3'ear,  and  apparently  pays  $45.00  per  h.  p.  for  appa- 
ratus, 10  per  cent  of  which  on  basis  stated  in  text,  makes 
the  total  cost  $44.50  per  h.  p.  per  year.  If  1,000  h.  p.  of 
steam  were  actuallj'  used  every  hour  in  the  year,  it  would 
cost,  at  one  cent  per  h.  p.  hour,  as  stated,  $87.60  per  h.  p. 
per  year ;  so  the  railroad  company  has  made  a  good  bargain 
even  if  1,000  h.  p.  are  not  used  all  the  time.  Additional 
power  is  to  be  furnished  for  $36.00  per  h.  p.,  equivalent  to 
$40.50  with  fixed  charges  added  as  above.  The  load  of  the 
railroad,  less  1,000  h.  p.  must  show  a  very  low  power  factor  ; 
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densing 

10 

75 

.9705 

1. 00 

.28 

.1948 

.2921 

2.25 

2.45 

1-33 

2.54 

875-46 

S78.3I 
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Automatic  Cut-off 
Non-Condensing 

■5556 

■37 

.19 

.2110 
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1-43 

40.96 
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Condensing 
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•3465 
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.1948 
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.2078 

■3II7 

.607 

.815 

.694 

.919 

25.18 

28.40 

E 

Triple  Compound 
Condensing 

•2338 

.3507 

.460 

.811 

21.38 

25.06 

■u'l'^*  stated  in  the  text,  the  coal  per  hour  has  been  calculated  on  a  conservative  basis  designed  to  represent  average  practice  rather  than  the  results 
P„?u„  i-,*^  ^^F?1!'^'",^  in  perfect  condition.  The  basis  is  42  pounds  of  feed  w.iter  per  H.  P.  per  hour  for  line  A,  28  lbs.  for  line  B,  22  lbs.  for  line  C,  18  lbs. 
lorlincD.and  14  lbs.  lor  line  t.  and  evaporations  per  pound  of  coal  of  7J^  lbs.  for  line  A.  8.25  lbs.  for  line  B,  and  8.5  lbs.  for  the  remaining  lines  With 
Slf.'i'J,';^''/  Q  ".?  "f"'''-.  P"'°PO'-'io"«='  '"■■"le  worTc  and  in  good  conditioti,  the  water  consumption  should  be  2  pounds  less  tor  each  engine,  and  an  evap- 
?h^;,i^ V  F  J  Vu  .°'  ^'"'\"  °'  ^''A\"  P"  pound  of  coal  could  frequently  be  obtained.  As  the  costs  are  generally  stated  for  the  indicated  horse-power,  it 
!.'?™  °J'S  r?'^"*  """  "J"=Vk  "  °,  ^"  ^"  ","l}}^^  ''""  assumed  to  cover  losses  not  only  in  the  engine,  but  due  to  transmission  to  a  jack  shaft.  For  engines 
■ling  24  hours  per  day,  the  allosvance  of  10  per  cent  ol  the  fuel  for  starting  and  stopping  fkes  should  be  decreased.    Engines  generally  keep  up  their 

ntly  increased  by  carelessness  in  connection  with  the  selection  of  the  fuel,  the  firing,  care  of 


economy  for  long  periods,  but  the  amount  of  coal  is  frequ ,  .. 

boilers,  &c.;  so,  even  if  the  engines  require  2  pounds  less  water  tha 


sumed,  the  coal  required  generally  costs  fully  as  much  as  stated. 
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but  if  it  be  as  high  as  35.2  per  cent,  this  represents,  as 
explained,  a  cost  for  steam  power  of  only  $30.^0  per  year 
per  maximum  h.  p.,  showing  that  24-hour  power  can  be  fur- 
nished advantageously  by  transmitted  power,  but  that  ques- 
tions arise  for  lo-hour  power  or  variable  power  of  an  equiv- 
alent number  of  horse-power  hours." 


THE  STEAM  END  OF  AN  ELECTRIC 
PLANT. 


BY  A.  M.  WICKENS. 


(From  a  paper  read  before  the  Canadian  Electrical  Association.] 


Our  friends,  the  manufacturers  of  ilynamos,  tell  us  with 
some  considerable  pride  of  the  rapid  advancement  in  this 
class  of  machinery,  and  claim  to  be  able  to  make  a  genera- 
tor that  has  an  efficienc}-  of  95  per  cent.  This  statement,  I 
Ijelieve,  is  reasonably  borne  out,  and  leaves  us  in  the  position 
that  if  we  expect  any  further  economy  we  must  look  to  the 
prime  movers  or  engines  and  boilers  for  it,  unless  our  elec- 
trical engineers  can  approach  the  glow-worm  in  efficiency, 
which  makes  its  light  with  about  one  three-hundredth  part 
of  the  force  used  in  our  ordinary  incandescent  lighting 
plants — or  should  the  electrical  engineer  reach,  in  the  near 
future,  vacuum  illumination,  without  incandescence,  we 
should  have  a  light  at  15  or  less  of  the  present  cost  for 
power.  But  during  the  time  these  inventions  are  being 
perfected  we  must  do  the  best  we  can  with  our  steam 
engine  and  boiler  as  prime  movers  in  hundreds  of  our  elec- 
trical plants.  There  are  many  engines  running  today  that 
are  running  with  an  efficiency  of  from  70  to  80  per  cent; 
notwithstanding  this  the  waste  between  the  coal  pile  and  the 
dynamo  pulley  reaches  -^^  of  the  total  heat  in  the  coal.  Our 
steam  engine  is  only  a  heat  engine,  and  is  subject  to  many- 
losses — in  fact,  in  some  of  the  old  engines,  with  large  cylin- 
ders, and  slow  piston  speeds,  the  water  consumption  was  as 
high  as  60  lbs.  per  hour  per  h.  p.,  while  today,  with  our 
higher  boiler  pressures  and  faster  piston-speeds,  with  early 
cutoffs,  we  reduce  that  to  12}/^  lbs.  water  per  h.  p.  per 
hour. 

The  heavy  cylinder  losses  in  the  old,  slow-running  engines 
caused  engineers,  as  far  back  as  1S25  to  1836,  to  look  for 
higher  pressures,  and  at  the  latter  date  Mr.  Perkins  in  Lon- 
don succeeded  in  using  pressures  from  500  to  1,500  lbs.  per 
sq.  in.  Some  of  the  earlier  engines  gave  5,000,000  foot-lbs. 
per  hundred  lbs.  of  coal.  Watt  built  engines  that  gave  a 
duty  of  100,000,000  to  120,000,000  foot-lbs.,  while  some  of 
the  modern  compounds  give  from  130,000,000  to  150,000,000 
foot-lbs.,  thus  showing  a  reduction  in  fuel  from  12  lbs.  per 
indicated  h.  p.  to  i  ^  lbs.  or  even  1 1^  lbs.  for  each  h.  p. 
The  ratios  of  expansion  have  also  materially  increased — 
from  two-fold  to  twenty-fold  and  thermodynamic  consid- 
erations say  we  should  still  increase  the  number  of  expan- 
sions. The  engineer  in  striving  after  too  many  expansions 
may  find  himself  over  weighted  with  engine  friction  and 
internal  wastes  by  using  too  many  cylinders  to  accomplish 
his  object.  A  recent  engine  built  at  Sibley  College,  with 
four  cylinders,  operated  under  500  lbs.  pressure,  at  high 
speed,  is  claimed  to  have  developed  a  h.  p.  with  less  than  10 
lbs.  water  per  h.  p.  per  hour.  It  is,  of  course,  fitted  with 
re-heaters  between  each  of  the  cylinders,  and  is  carefully 
covered  to  prevent  loss  of  heat  by  radiation. 

Our    greatest    loss    is   the   loss   of  the  latent    heat    in   the 


steam  discharged  into  the  atmosphere  or  condenser,  and  as 
far  as  known  is  unavoidable.  The  combustible  in  one 
pound  of  coal  will  give  about  14,500  heat  units.  A  well- 
designed  and  properly  set  boiler  will  deliver  to  the  engine 
for  work  in  the  cylinder  70  per  cent  or  10,000  heat  units  for 
each  pound  of  coal  burned.  If  this  were  all  utilized  we 
would  have  a  h.  p.  for  0.26  of  a  pound  of  coal  per  hour. 
But  by  the  highest  engine  efficiency  yet  attained  we  use  i  "^ 
lbs.  coal  per  h.  p.  hour,  or  only  about  17  per  cent  of  the 
energy  delivered  by  the  boiler  is  converted  into  mechanical 
work.  It  is  safe  to  say  the  average  engine  of  the  best 
makers,  running  in  the  electrical  plants  in  Canada,  requires 
at  least  3J4  lbs.  coal  per  h.  p.  per  hour,  thus  discharging 
into  the  atmosphere  over  90  per  cent  of  the  energy  supplied 
by  the  boiler.  There  are  cases  where  the  coal  consumption 
is  even  higher  than  g  lbs.  per  h.  p.  per  hour,  but  these  are 
either  the  result  of  avarice  or  ignorance — avarice  in  men  who 
are  imbued  with  the  idea  that  a  cheap  boiler  and  engine  is  an 
economical  machine  and  that  it  can  be  operated  by  cheap 
labor ;  and  ignorance  on  the  part  of  men  who  claim  to  be 
engineers,  but  who  are  onh'  dabblers  in  mechanics,  slick 
salesmen  or  merely  stoppers  and  starters  in  the  engine  room. 

The  evaporation  of  water  per  lb.  of  coal  varies  to  an 
alarming  extent,  and  goes  from  5  or  6  lbs.  to  10  or  1 1  lbs.  of 
water  per  lb.  of  coal.  Among  the  various  causes  for  this, 
are  the  different  calorific  values  of  the  coal  itself,  the  differ- 
ence in  the  construction  of  the  boilers,  the  numerous  differ- 
ent kinds  of  setting,  and  most  of  all  the  kind  of  a  fireman 
who  is  shovelling  the  coal  into  the  furnace.  The  average 
evaporation  with  ordinary  return  tubular  boilers  does  not 
exceed  6  lbs.  water  per  lb.  of  coal  burned.  If  the  boiler  is 
well  set  and  well  fired  an  evaporation  of  S  lbs.  water  can  be 
obtained.  This  supplied  to  an  engine  giving  a  h.  p.  for  3)2 
lbs.  coal  per  hour,  would  represent  a  water  consump- 
tion, as  per  indicator  card,  of  28  lbs.,  and  is  called  good 
practice.  If  we  increase  the  evaporative  capacity  of  the 
boiler  and  evaporate  9  or.  10  lbs.  water,  we  are  making  a 
great  saving.  Again,  if  we  increase  the  efficiency  of  the 
engine  until  we  only  consume  15  lbs.  of  water,  we  have  also 
made  a  saving  that  will  look  well  at  the  end  of  the  year's 
accounts.  Even  with  our  best  arrangements  our  heat  losses 
are  great,  and  engineers  arc  looking  for  further  improve- 
ments. 

Among  the  most  recent  is  the  superheating  of  the  steam, 
a  plan  that  was  very  fully  tried  and  discarded  about  30 
years  ago.  Tlie  practical  difficulties  supposed  to  be  pro- 
hibitory to  the  use  of  superheated  steam,  seem  to  have 
been  overcome,  later  experience  having  shown  that  by  puri- 
fying feed  water  the  parts  of  the  superheater  do. not  show 
signs  of  scaling,  burning  or  other  injury,  and  with  the 
improved  lubricating  oils  no  further  difficulty  need  arise  in 
the  pistons  or  wearing  parts  of  the  cylinders.  In  a  recent 
paper  on  superheated  steam  engine  trials,  read  before  the 
British  Institution  of  Civil  Engineers,  by  Prof.  William 
Ripper,  the  author  says  :  "  Tlie  heat  expended  in  super- 
heating reduced  the  amount  of  heat  employed  in  evapora- 
tion of  water;  but  the  heat  so  diverted  for  the  purpose  of 
superheating,  was  shown  to  be  productive  of  a  considerable 
gain  in  thermal  efficiency.  Thus  an  expenditure  of  5,  10  and 
15  per  cent  of  the  furnace  heat  to  superheat  gave  a  net  gain 
of  12,  28  and  70  jjcr  cent  respectively  of  the  work  done  for 
thi:  heat  supplied.  When  the  load  on  the  engine  was  fairly 
constant  very  little  regulation  of  the  superheat  was  neces- 
sary, and   the  temperature  of  the  superheated   steam    in  the 
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coils  remained  remarkably  steady.  When  the  steam  was 
superheated  it  was  in  a  more  stable  condition  than  withont 
superheat,  and  if  the  steam  contained  sufficient  excess  heal. 
the  steam  in  the  cylinder  could  be  rendered  dry  at  cut-off 
and  release,  thus  removing  all  water  in  the  cylinder,  which 
is  the  great  loss  in  the  cylinder,  also  reducing  the  amount  of 
heat  exchange  between  the  steam  and  the  cylinder  walls. 
One  example  shown  was  with  steam  at  120  lbs.  pressure 
per  sq.  in.  superheated  to  674°F.,  which  in  use  reduced  the 
steam  consumption  from  38. 5  lbs.  to  17.05  lbs.  per  indicated 
h.  p.  per  hour.  The  rate  of  decrease  of  steam  consumption 
being  approximately  uniform  within  certain  limits,  the  best 
results  were  obtained  when  the  steam  was  supplied  at  about 
650°  F.  at  the  engine.  It  is  also  important  to  cover  cylinders 
and  pipes  with  goo  1  non-conducting  material  to  maintain 
the  high  temperature  as  long  as  possible." 

This  shows  that  engineers  are  looking  for  higher  temper- 
atures without  increase  of  pressure  as  one  means  of  improve- 
ment and  economy. 

For  the  larger  electrical  plants,  that  is  those  of  one  or  two 
thousand  horse  power — we  need  hardly  say  very  much, 
because  they  generally  have  some  one  at  their  head  with 
sufficient  engineering  ability  to  make  a  fairly  economical 
running  plant — that  is,  if  the  board  of  directors  will  allow 
them  to  spend  enough  money  for  this  purpose.  These 
larger  plants  are  usually  in  our  cities,  where  ground  is  valu- 
able, and  oftentimes  water  for  condensing  purposes  is  not 
obtainable.  To  these  plants  a  way  is  open  for  cheapening 
the  cost  of  operation  by  adopting  a  water-cooling  tower  and 
circvdating  pump,  the  cost  and  operation  of  which  was  so 
carefully  gone  into  last  year  bv  E.  J.  Philip  in  his  paper  on 
that  subject. 

The  smaller  stations — and  their  number  is  nine-tenths  of 
all  our  electric  plants — are  in  a  somewhat  different  position  ; 
in  fact,  many  of  them  are  paying  a  very  small  return  for  the 
money  invested.  The  problem  for  many  of  them  is : 
What  can  I  do  to  make  ends  meet?  In  many  cases  this  is 
not  surprising  to  the  engineer.  The  plant  perhaps  consists 
of  one,  two  or  more  engines,  bought  more  with  a  view  to 
saving  first  cost  than  anything  else.  The  boilers  are  also 
the  same — perhaps  overrated  as  to  capacity  ;  the  setting  of 
each  is  poor,  and  their  relative  positions  are  bad  ;  chimney 
drafts  not  good  ;  boiler  tops  and  domes  uncovered ;  steam 
pipes  bare,  feed  water  pipes  bare,  and  a  few  small  leaks 
here  and  there  of  steam  and  water — the  whole  topped  off 
with  an  engineer  (?)  at  the  munificent  salary  of  $1.00  to 
$1.25  per  day  of  1 2  or  13  hours.  No  part  of  this  plant  is 
clean,  and  in  engineering  cleanliness  is  next  to  godliness  ; 
the  man  ■  has  neither  time  nor  inclination  for  such  work. 
The  boilers  are  dirty,  too,  for  want  of  cleaning  out  and  the 
proper  appliances  to  do  it  with. 

Let  us  see  what  some  of  these  things  mean  in  coal.  In 
the  first  place,  a  badly  set  boiler  with  a  few  small  cracks 
here  and  there  will  not  evaporate  more  than  4  or  5  lbs.  of 
water  with  i  lb.  of  coal,  while  a  well  set  and  well  fired 
boiler  of  the  same  kind  will  most  likely  reach  7  or  9  lbs. 
water  with  i  lb.  coal.  This  is  a  loss  of  from  25  to  35  per 
cent.  The  main  steam  pipe  is  uncovered.  What  does 
that  mean  in  coal?  We  will  suppose  the  steam  pipe  is  four 
inches  diameter  and  40  feet  from  boiler  to  stop  vahe  at 
engine.  Each  square  foot  of  this  pipe  will  condense  l4  lb. 
of  steam  per  hour,  and  each  foot  in  length  represents  one 
square  foot  of  surface  ;  we  have  20  lbs.  steam  per  hour  lost. 
An  all   night   run    will   average  i  1  hours   per  night,  and  the 


steam  lost  per  year  is  80,300  lbs.,  and,  with  your  poor 
evaporation,  8  to  10  tons  of  coal  per  year.  If  your  steam 
pipe  is  large  and  longer  than  the  above,  it  will  cost  corres- 
pondingly more.  If  your  pump  pipes  and  heater  are  bare, 
the  loss  from  this  will  be  from  30  to  40  degrees  to  your 
feed  water,  which  means  respectively  3  and  4  per  cent  of 
fuel.  If  you  are  burning  2^  tons  coal  per  day,  this  means 
a  ton  of  coal  every  10  days.  If  the  domes  and  boiler  top 
are  uncovered,  and  the  boiler  is  6  x  14  ft.,  you  will  have  qo 
sq.  ft.  exposed,  and  the  loss  in  coal  will  be  double  the  loss  in 
your  steam  pipe — saj'  19  tons  coal  per  year.  The  conduct- 
ing power  of  scale  is  very  low  being  to  that  of  iron, 
according  to  D.  Rogers,  as  i  is  to  ^'/]4.  Nystrom  tells 
us  that  with  clean  plates  i^  in.  thick,  steam  at  75  lbs. 
pressure  can  be  produced  by  heating  the  plates  to  about  325 
degrees,  while  if  ]4  hi.  of  scale  intervenes,  it  will  be  necessary 
to  heat  the  plates  up  to  700  degrees,  very  nearly  a  low  red  heat, 
and  a  heat  at  which  the  iron  becomes  granular  and  brittle ; 
a  scale  -j-'j  in.  thick  requires  15  per  cent  of  fuel  extra. 

The  troublesome  substances  in  our  feed  waters  are  earth, 
clay,  bicarbonates  of  lime,  sulphate  of  lime,  chloride  or  sul- 
phate of  magnesium,  carbonate  of  soda,  magnesia,  dissolved 
carbonic  acid  and  oxygen,  iron  and  acid.  These  substances 
can  all  be  treated  in  such  a  way  that  they  will  be  remova- 
ble. .Some  require  caustic  soda  and  lime,  some  need  barium, 
others  require  chlorides  ;  all  organic  matter  needs  alum  or 
fessic,  and  should  be  filtered. 

If  boilers  are  kept  clean  and  well  fired,  the  saving  in  coal 
amply  pays  for  the  cost,  leaving  a  good  margin  of  profit  for 
the  proprietor.  A  small  leak  through  the  exhaust  valve  of 
the  engine  soon  makes  itself  apparent  in  the  coal  pile. 
Badly  set  engine  valves  are  often  prolific  sources  of  loss  ;  I 
have  corrected  engine  valves  and  made  a  saving  in  coal  of  12 
per  cent. 

To  the  owners  of  the  smaller  plants  1  would  say,  make 
the  best  of  what  you  have  got ;  stop  all  the  small  leaks  and 
losses ;  get  more  of  the  heat  in  the  coal  into  the  engine,  and 
and  keep  the  engine  right.  If  you  are  burning  1,000  tons 
of  coal  per  year  you  can  save  at  least  25  per  cent  or  250 
tons,  by  keeping  everything  right ;  250  tons  of  coal  means 
in  many  places  $1,000.  This  in  many  places  can  be  saved 
by  expending  40  or.  50  per  cent  of  it  the  first  year — after 
that  it  should  all  be  saved.  Get  a  thorough!}'  well  posted 
engineer  to  look  over  your  plant  and  advise  you  as  to  where 
savings  can  be  made ;  don't  go  to  a  civil  engineer  or  to  an 
electrical  engineer ;  consult  a  mechanical  engineer.  If  you 
had  a  bad  fever  )'Ou  would  not  go  to  a  dentist  for  treatment. 
Go  to  the  right  kind  of  an  engineer,  pay  him  for  his  advice 
and  follow  it,  and  make  an  ordinary  electric  plant  a  reason- 
ably good  paying  investment. 


One  of  the  most  significant  results  of  the  opening  of  the 
Cleveland  &  Chagrin  Falls  line  on  May  i,  was  the  reduc- 
tion of  rates  on  the  Cleveland,  Canton  &  Southern  Railroad 
to  meet  the  rates  established  by  the  trollej'  line.  On  the 
same  date  the  Akron,  Bedford  &  Cleveland  put  on  half- 
hourly  trains  from  5  :30  a.  m.  to  10  p.  m. 


The  capitalists  interested  in  the  Richmond  (Va.)  Trac- 
tion Company  are  elated  over  the  failure  of  L.  H.  Hyer's 
attempt  to  have  the  organization  of  the  company  set  aside, 
and  the  issue  of  $300,000  of  bonds  and  $500,000  of  stock 
canceled.  The  decision  of  the  United  States  Court  of 
Appeals  will   probably  be  reviewed  by  the  Supreme  Court. 
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EUROPEAN  STATISTICS. 


FLOOD  EMERGENCY  BRAKE. 


The  -Shcfficlil  Corporation  has  just  puMishcil  a  most 
intcrestintj  document  on  electric  tramways  and  some  of  the 
figures  given  are  well  worth  nuotinj;.  It  will  be  remem- 
bered that  the  decision  of  the  Sheffield  Corporation  to 
adopt  el-'Ctric  traction  was  only  arrived  at  after  a  most 
exhaustive  inquiry  into  the  working  of  the  various  systems 
both  in  Great  Britain  and  on  the  Continent.  The  figures 
unmistakably  show  the  heavy  first  cost  of  the  conduit  svs- 
tem  and  will  no  doubt  prove  useful  to  those  in  England  who 
advocate  the  svstem  under  all  conditions. 


Berlin  (data  by  company).. 

Berlin  (data     by    Siemens 

Halske) 


Berlin  (data  by  the  Union 
Electric   Company  I 

Blackpool 

Brussels  (data  by  the  Munic- 
ipal Engineer) 


Budapest  (data  by  one  of  the 
companies) 

Dresden  (  by  the  company  ) 
(Does  not  include  paving 
and  rails,  estimated  at  £4,- 
500  per  mile,  single.) 

Milan  (data  by  the  Union 
Company 


Cost  of    construe-  Cost    of    construc- 
tion per  mile,  tion  per  mile, 
overhead  system,      conduit  system. 


i^2,400 


Line  proper, /ii  ,400 

Electrical  ap- 
pliances   1,150 

Engines  and 
cars,  not 
buildings. .     2,860 


With    poles, 

£2,024  to  £2,816 
With  rosettes. 


£6,450 

About  £4,000  or 
£5,000  more  per 
mile  of  double 
track  than  for  the 
overhead  hne. 

About  four  times  as 

much  as  overhead. 

£7,084  (single.) 


£ig,6oo  (double.) 
£4,587  to  £6,944 


£7,040  to  £7,920 

About  four  times  as 
much  as  for  over- 
head. 


The  cost  of  laying  cable  lines,  not  including  power  sta- 
tion or  cars  was,  per  mile  of  single  track,  £1  1,000  at  Bir- 
mingham and  jt'io,ooo  to  £1 1,000  at  Edinburgh. 

The  following  is  a  synopsis  of  the  more  important  infor- 
mation as  to  the  cost  of  operation  and  the  receipts  : 


Birmingham,  cable 

Birmingham,  accumulatnr. . . 

Blackpool,  gas  (including  re- 

pairs,lightmg  and  cleaning), 

Bristol,  electric . . 

Bristol,  horse 

Dresden,  electric  and  horse. 
Dresden,  electric 


Expenses  per 
car-mile. 


Receipts  per 
car  mile. 


10.86  cents. 
36.86 

g.oo 
11.00 
I  g.oo 
12.00 

7.72 


Edinburgh, cable '1 1. 00  to  12.00 


Edinburgh,  horse. 

Milan,  electric 

Milan,  horse 

Kcmschcid.  electric. 

len,  electric 

•  (field,  horse 


20.78 
7.60 
900 
8.00 

20.68 


2^72  cents 
3" -40 


21.06 
30.00  to  32.00 
1200 
12.00 

1  l.CO 

18.00 

27.76 


(Jne  of  the  mcst  remarkable  figures  is  that  showing  the 
heavy  cost  of  the  accumulator  system  in  Birmingham  where, 
notwithstanding  the  large  receipts  of  31.40  cents  per  car- 
mile  there  is  a  loss  of  5.46  cents  on  every  car-mile  run.  It 
should  be  explained  that  in  many  Continental  towns  wages 
for  labor  are  very  low.  In  liudapest  for  instance  the  wage 
of  a  laborer  is  only  about  4  cents  per  hour  and  that  of  a 
rail  layer  6  to  7  cents. 


The  illustration  shows  the  emergency  brake  inventetl  bv 
Patrick  Flood  of  the  mechanical  department  of  the  Albany 
Railway,  and  in  use  on  the  very  heavy  grades  on  this  road 
since  August,  1S95.  The  construction  is  readily  seen  from 
the  cut ;  the  brake  is  simple  and  durable  and  can  be  placed 
oil  any  truck.  The  lever  which  applies  the  brake  is  on  the 
front  dash  where  it  is  under  the  control  of  the  motorman  at 
all  times.     As  soon  as  the  lever   is  released  the  shoes  are  at 


FLOOD    EMERGENCY    BRAKE. 

once  forced  under  the  wheels  by  the  spring  attached  to  the 
cross  bar ;  flat  wheels  are  an  impossibility  as  the  shoes  are 
forced  under  the  wheels,  lifting  them  from  the  rails.  A  car 
can  be  stopped  on  heavy  grades  in  a  very  few  feet  and  with- 
out injury  to  itself  or  to  the  passengers.  As  a  service  brake 
for  use  on  grades  it  is  very  satisfactory  in  operation  ;  when 
it  is  desired  to  stop,  the  motorman  shuts  off  the  current  and 
applies  the  brake;  when  the  momentum  is  lost  the  car  slips 
back  a  few  inches  and  comes  to  rest  on  the  shoes. 


FIRE  AT    LOUISVILLE. 


The  repair  shops  of  the  Louisxille  Railway  Companv, 
located  at  17th  and  Walnut  streets  were  burned  on  May  23; 
the  loss  was  approximately  $50,000,  partially  covered  by 
insurance.  Among  the  property  totally  destroyed  were  100 
new  motors.  An  order  to  re])lace  these  has  been  given  and 
arrangeniciits  made  for  a  Imipnrary  repair  shop,  so  that  the 
patrons  of  the  line  will  suffer  but  little  inconvenience.  Sev- 
eral firemen  were  severely  injured  by  the  falling  walls  of  the 
building. 

WATER  POWER  IN  SOUTHERN  CALI- 
FORNIA. 


The  .Southern  California  Power  Company  has  been  very 
successful  in  securing  purchasers  for  the  power  gcnerateil  at 
the  .Santa  Ana  canon  and  transmitted  to  Los  Angeles  and 
vicinity.  Contracts  have  been  closed  with  the  West  .Side 
Lighting  Company,  of  I^os  Angeles  and  with  the  Pasadena 
Electric  Light  iV  Power  Company,  and  negotiations  are 
pending  with  tin-  Los  .Angeles  and  the  Pasadena  &  Pacific 
iiailway  Companies  for  lln'  iisi'  of  power. 

(iov.  Black  has  signed  the  bill  allowing  the  elevated  roads 
of  New  York  and  Brooklyn  to  operate  trains  on  the  bridge. 
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ELECTRIC    RAILWAYS— HOW  TO    MAKE 
THEM  A  COMMERCIAL   SUCCESS. 


Extract  of  a   Paper   Read  before  the  Canadian   Electrical  Asso- 
ciation, by  C.  E.  A.  Carr. 


For  ail  electric  railway  to  he  a  commercial  success  depeiiils 
not  only  upon  the  economy  and  efficiency  of  its  power  house, 
and  of  the  roadway  upon  which  to  operate  the  cars,  but 
"  How  to  make  it  a  success "  is  the  query  that  taxes  the 
brains  of  general  managers  and  superintendents  throughout 
the  country.  How  to  increase  the  receipts,  without  mate- 
rially increasing  the  operating  expense,  are  the  questions 
the  directors  ask  at  every  meeting. 

A  certain  degree  of  revenue  is  the  reward  of  all  street 
railways  that  run  cars  up  and  down  the  thickly  populated 
streets  of  any  of  our  larger  cities,  but  is  it  the  success,  com- 
mercially, it  might  be?  There  is  an  old  story  told  of  a  toad, 
that  stood  on  the  bank  of  a  brook,  with  its  mouth  wide  open, 
waiting  contentedly  for  flies  to  come  his  way.  It  seems 
unnecessary  to  say  that  the  toad  died  of  hunger. 

The  attitude  of  many  electric  railways  today,  is  not  unlike 
the  unfortunate  toad,  and  while  life  may  be  sustained  months, 
perhaps  years,  death,  in  the  form  of  the  receiver,  comes  too 
often. 

It  is  not  enough  that  we  carry  our  regular  customers. 
These  come  to  us  anyway,  and  it  is  to  these  that  we  look  for 
a  guarantee  of  our  operating  expense.  The  profit  or  suc- 
csss  of  the  railway  lies  in  the  margin  of  how  many  we  can 
induce  to  become  patrons,  and  thereby  increase  the  regular 
revenue.  This  may  be  accomplished  by  various  means.  The 
railway  company,  like  any  other  business  concern,  has  goods 
to  sell,  in  the  way  of  rides,  and  no  doubt  there  are  times  in 
the  day  when  the  manager  feels  that  he  is  overstocked,  and 
is  inclined  to  put  on  "Bargain  Matinees"  to  get  a  full  car. 
He  should  advertise  and  let  the  people  know  there  is  an 
electric  railway  in  town  ;  that  its  business  is  to  carry  people 
from  place  to  place  comfortably  and  quickly,  and  that  they 
can't  afford  to  walk  ;  that  the  time  saved  in  riding  will  more 
than  pay  the  fare.  There  are  various  ways  in  which  to  do 
this,  and  methods  may  be  adopted  so  that  the  cost  is  very- 
slight. 

One  very  good  way  is  to  issue  annually  a  handsomely 
illustrated  booklet,  which  contains  cuts  of  all  the  interesting 
points  touched  by  the  cars,  briefly  telling  how  to  get  there. 
The  different  firms  supplying  the  company  with  materials 
will  advertise  for  the  asking,  and  the  cost  to  the  company'  is 
practically  nil.  This  style  of  advertising  is  particularly  val- 
uable to  strangers  and  tourists.  The  railway  company  in 
London,  Ont.,  issued  just  such  a  little  booklet  as  I  mention, 
about  a  year  ago,  and  it  was  a  daily  occurrence  to  see  a  group 
of  strangers  taking  a  ride  around  the  Belt  Line  with  book 
in  hand,  pointing  out  the  various  public  Iniildings,  parks  and 
squares,  as  the  car  went  along. 

A  specially  illuminated  car  for  trolley  parties  is  a  profit- 
ble  source  of  revenue,  and  the  effect  of  the  colored  lights 
along  the  line,  as  the  car  passes,  is  very  pleasing.  It  is  a 
good  way  to  advertise,  and  tends  to  popularize  the  service. 
Many  electric  railway  companies  establish  parks  at  the  end 
of  one  or  more  of  their  lines,  and  provide  amusements  in 
the  way  of  band  concerts,  etc.  This  brings  considerable 
increased  revenue,  at  a  time  of  clay  when  cars  would  other- 
wise be  running  light.  To  what  extent  a  railway  company 
should    provide    attractions    for    its    patrons,    must     depend 


largely  upon  local  conditions.  Some  companies  claim  to 
have  profited  by  this  departure,  while  others  have  an  adverse 
experience.  It  is  more  desirable  to  have  the  amusements 
provided  by  some  one  else  who  thoroughly  understands  it, 
the  comjiany  making  certain  concessions  in  the  way  of  issu- 
ing coupon  tickets  for  admission.  In  this  way,  the  railway 
runs  no  risk  and  profits  pro  rata  on    all   increased   business. 

The  selection  of  employes  has  more  to  do  with  the  suc- 
cess of  an  electric  railway  than  anything  else.  The  idea 
that  any  one  can  run  a  street  car,  has,in  many  cases,  resulted 
in  the  employment  of  incompetent,  careless  and  ignorant 
men  who,  through  these  qualities,  have  brought  the  railway 
into  public  disfavor.  Conductors,  motormen,  inspectors  and 
shopmen  have  the  power  to  earn  or  lose  money  ;  make  the 
railway  popular  or  odious  with  the  public;  keep  claims  for 
damages  at  a  minimum  or  make  them  a  burden,  and  very 
often  their  selection  does  not  receive  the  care  that  is  exer- 
cised in  the  purchase  of  ordinary  supplies.  Every  employe 
should  be  considered  an  agent  of  the  company,  and  should 
not  only  be  sober  and  intelligent,  but  have  good  judgment 
and  a  cheerful  disposition.  Loyalty  to  the  company  he 
serves,  should  be  his  first  motto. 

With  the  whole  army  of  employes,  loyal,  faithful  and 
devoted  to  their  duty,  gross  earnings  will  steadily  increase 
and  operating  expenses  be  at  a  minimum,  and  the  stock- 
holders would  no  longer  need  to  ask  if  the  road  was  a  suc- 
cess. 

The  growing  demand  of  the  public  for  better  accomoda- 
tion and  luxury  in  the  matter  of  travel  and  speed,  must  be 
met  by  giving  them  better  cars,  more  comfortably  furnished 
and  more  expensively  fitted  than  heretofore.  By  supplying 
these  demands  the  company  will  add  largely  to  its  revenue. 


IMPROVED  SAFETY  DEVICE  FOR  ELEC- 
TRIC CIRCUITS. 


In  a  paper  on  this  subject  before  the  Franklin  Institute, 
L.  G.  Rowland  describes  a  safety  system  of  his  invention 
which  is  especially  applicalile  to  trolley  lines.  The  purpose 
is    to    open    the    circuit  as    soon   as    the    trolley    is    broken 


or  grounded.  The  connections  for  such  a  system  are  shown 
in  the  figure  where  A  represents  the  feeder  and  B  the 
trolley  wire.  The  electro-magnet  C,  is  differentially  wound 
and  when  the  currents  are  passing  through  the  coils  they 
neutralize    each    other    and     the  magnet   is    not    energized. 
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From  the  trolley  wire  one  circuit  extends  through  one  resist- 
ance, R',  through  one  of  the  magnet  coils  and  wire  G,  to 
the  rail.  The  wire  D,  is  also  connected  with  the  trunk  line 
through  a  switch  contact  and  to  the  other  winding  of  the 
magnet  C  ;  the  trollcj-  B,  and  D  having  a  common  connec- 
tion with  the  trunk  line  A,  through  the  wire  M.  The 
feeder  A  is  a  common  source  of  supply  for  the  two  circuits, 
which  pass  in  opposite  directions  around  the  coils  of  the 
electro- magnet.  In  the  common  connection  M,  to  both  cir- 
cuits is  a  switch,  E,  which  is  normally  closed  and  controlled 
by  the  armature  N,  of  the  electro-magnet. 

When  the  magnet  becomes  energized,  it  is  but  slightly  so 
and  not  strong  enough  to  trip  the  switch,  which  must,  there- 
fore, have  a  powerful  spring  to  ensure  opening  it  quickly. 
The  lever  P,  has  a  projection  T,  in  the  line  of  the  move- 
ment of  one  end  of  the  lever  N.  Both  levers,  at  this  point, 
carry  contact  points  normally  out  of  contact  with  each  other. 
A  wire  from  one  side  of  the  resistance  R,  in  circuit  D, 
passes  to  the  lever  P,  and  from  the  sliding  contact  S,  on 
resistance  R,  a  wire  passes  to  the  lever  N,  through  the 
signal  magnet  U.  If  the  trolley  is  broken  the  magnet  is 
energized  by  the  current  in  circuit  D,  which  attracts  the 
armature  N,  so  that  the  contact  on  it  and  that  on  the  lever  P, 
are  brought  together.  This  allows  the  current  to  pass  to  the 
magnet  C,  through  wire  V,  magnet  U,  wire  W,  to  the 
sliding  contact  S,  and  resistance  R,  wire  D,  and  draws  up 
the  lever  N.  It  acts  on  the  projection  T,  draws  up  the  lever 
which  trips  the  catch  and  allows  the  switch  E,  to  open  the 
circuit.  At  the  same  time  the  current  passes  through  the 
magnet  U,  of  the  signal  device,  releases  the  mechanism  and 
signals  the  number  of  the  box  to  the  station  or  to  the  repair 
wagon.  This  signal  passes  over  an  independent  circuit, 
preferably  a  closed  metallic  circuit. 

A  telephone  connection  can  be  made  in  each  box,  permit- 
ting conversation  between  that  point  and  the  station.  In 
each  box  there  is  a  signal  key,  K,  which  when  pressed,  opens 
the  switch  and  notifies  the  station  at  the  same  time.  In 
case  of  a  fire  this  would  render  that  section  of  the  trolley 
wire  dead  and  subsequently  there  would  be  no  cut  wires  to 
repair. 

AUTOMATIC  CONTROLLING  VALVE  AND 
ELECTRIC  GOVERNOR. 


the  end  of  the  pipe  running  from  the  base  of  the  vertical 
cylinder.  On  the  head  at  the  end  of  the  piston  rod  from 
the  horizontal  cylinder  is  a  raised  surface.     When  the  piston 


For  convenience  and  safety  it  is  better  to  have  an  auto- 
matic mechanism  to  control  the  pressure  in  tin-  air  reservoirs 
for  the  brakes  on  the  elevated  trains  rallur  than  have  the 
motormen  attend  to  it.  The  cut  shows  a  device  invented  by 
J.  B.  Knudsen  which  has  worked  quite  successfully  on  one 
of  the  cars  on  the  Lake  Street  Elevated  for  some  time  past. 

The  upper  part  of  the  cut  represents  a  plan  view  of  the 
device  with  a  cross  section  of  the  controlling  valve.  The 
vertical  cylinder  is  connected  at  the  bottom  to  the  air  reser- 
voir. To  get  a  differential  spring  action  so  as  to  give  a 
maximum  and  minimum  pressure  a  spring  is  behind  the  pis- 
ton and  fastened  to  the  spindle  between  two  nuts  is  a  phos- 
phor-bronze disc.  In  the  horizontal  cylinder  is  a  piston  and 
attached  to  it  is  a  spring  whose  tension  is  a  little  less  than 
that  of  the  spring  in  the  vertical  cylinder.  The  piston  rod 
is  connected  to  the  contact  piece,  but  insulated  with  a  block 
of  fiber.  This  brass  contact  piece  is  pivoted  to  a  porcelain 
plate  and  at  the  lower  en<l  is  a  spring  which  holds  it  in 
proper  position.  The  connections  to  the  mains  are  as  shown. 
Just  above  the  point  of  contact  is  an   air   nozzle  which  is  at 


moves  towards  the  left  it  causes  the  vertical  spindle  to  rise 
and  open  the  valve  in  the  air  pipe. 

When  the  mechanism  is  in  the  position  shown  in  the  cut 
the  circuit  is  closed  and  the  motor  and  air  pump  are  working 
with  the  pressure  in  the  reservoir  increasing.  As  soon  as 
the  air  pressure  reaches  the  designed  maximum  it  overcomes 
the  tension  of  the  spring  and  diaphragm  in  the  vertical  cyl- 
inder and  raises  the  piston  which  opens  the  ports  and  the 
air  passes  into  the  horizontal  cylinder.  This  forces  the  pis- 
ton of  the  horizontal  cylinder  to  the  left  which  breaks  the 
contact  and  stops  the  motor.  The  air  from  the  nozzle  blows 
out  the  arc.  For  service  on  the  elevated  road  the  springs 
and  diaphragm  are  set  for  a  maximum  of  60  lbs.  and  mini- 
nuim  pressure  of  52  lbs. 


LOW  OPERATING  EXPENSES. 


In  regard  to  the  operating  expenses  of  the  Calumet  Elec- 
tric Railway,  Chicago,  published  in  the  March  Review, 
page  1 76,  one  of  our  readers  requests  information  as  to 
number  of  cars  operated,  miles  of  track  in  use,  whether 
single  or  double,  grades,  distance  between  power  house 
and  the  terminus  of  the  roa<l,  price  of  coal,  and  length  of 
time   in  operation. 

This  company  operates  75  miles  of  track,  all  of  it  double 
except  one  mile.  The  number  of  cars  in  use  varies  from 
37  in  winter  to  200  in  summer.  There  are  practically  no 
grades  on  the  line.  The  distance  from  the  power  house  to 
the  farthest  terminal  is  5^2  miles.  The  coal  used  costs 
from  $1.15  to  $1.50  per  ton.  This  road  began  operating  in 
1S91  and  has  constantly  extended  its  lines,  having  10  miles  in 
iSi.j2,  23  miles  in  1S93,  53  miles  in  1895  and  70  miles  in  1S96. 

John  Mac  Faydcn,  general  superintendent  of  the  Chester 
Traction  Company,  Chester,  I'a.,  advises  us  that  on  that 
road  the  operating  expenses  for  the  year  1S96  averaged 
$.0759  per  car-mile.  The  company  operates  28  miles  of 
track,  only  two  of  which  are  double  track  ;  at  the  extreme 
end  of  one  division  which  is  8  miles  from  the  power  house 
is  a  (>  per  cent  grade  1,500  ft.  long;  there  are  several  other 
grades  of  from  8  to  10  per  cent;  the  average  number  of 
c  irs  operated  is  28  per  day. 
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METROPOLITAN  (N.  Y.)  WINS  UNDER- 
GROUND SUIT. 


Tlie  suits  brought  by  three  taxpayers  in  New  York  City 
who  sought  to  enjoin  the  Metropolitan  Company  from  intro- 
ducing the  underground  trolley  system  on  6th  and  8th  ave- 
nues has  been  decided  in  favor  of  the  company  by  Justice 
Beach,  of  the  New  York  Supreme  Court.  The  contention 
that  the  change  from  horse  to  electric  power  could  not  be 
made  without  forfeiting  the  franchise,  the  original  franchise 
having  prescribed  horse  power  only  below  59th  street,  was 
decided  adversely  to  the  plaintiffs,  it  being  held  that  the 
change  of  motive  power  is  a  part  of  the  "regulation"  of  the 
railwav  and  a  matter  within  the  control  of  the  legislature 
and  not  of  the  local  authorities.  "The  right  to  a  change  of 
motive  power  does  not  affect  the  original  grant."  The 
second  question  dealt  with  by  Justice  Beach  was  the  juris- 
diction of  the  Board  of  Electrical  Control  and  he  held  that 
the  board  was  organized  for  the  purpose  of  regulating  all 
electrical  conductors  for  the  transmission  of  "sound,  heat 
and  light,"  and  that  conduits  for  carrying  electrical  power 
for  traction  were  not  within  the  classes  mentioned.  The 
right  of  the  city  to  purchase  the  road  for  the  actual  cost  of 
construction  plus  10  per  cent,  as  set  out  in  the  original 
resolution  of  1851  was  held  invalid;  as  all  franchises  granted 
by  the  city  prior  to  1S54  are  invalid,  the  reservation  as  to  the 
purchase  must  share  the  same  fate.  The  franchise  was 
legalized  by  the  laws  of  1S54,  in  which  no  purchase  clause 
was  incorporated. 

The  case  will  probably  be  taken  to  the  Court  of  Appeals 
and  the  Metropolitan  Company  is  not  expected  to  proceed 
with  the  work  of  installation  until  the  final  decision  is 
rendered. 


LITTELL  ON    LONDON   TRANSPORTATION. 


H.  M.  Littell,  who  is  now  traveling  in  Europe,  was 
approached  bv  a  reporter  for  the  London  Mail,  shortly- 
after  his  arrival,  and  the  following  published  interview  was 
the  result : 

"  If  you  care  for  my  opinions,"  said  Mr.  Liitell,  "you  may  have 
them.  They  are  perfectly  unbiased,  for  I  am  In  no  way  concerned 
with  any  English  undertaking.  It  strikes  me,  as  I  presume  it  does 
every  other  American,  that  your  system  is  crude  and  primitive.  I 
am  astonished  that  In  an  old  rich  city  like  this  you  have  nu  better 
facilities  for  traveling  between  the  places  of  residence  and  the  places 
of  business.    Why  have  you  no  tram  cars  on  the  Strand? 

"Of  course,  you  will  s.iy  thit  tral'tij  is  so  congested  there  that  the 
thing  is  not  to  be  thought  of.  -So  said  the  merchants  on  Broadway. 
They  bitterly  opposed  our  scheme  for  a  cable  railroad  there;  said  it 
would  interfere  with  their  business,  and  made  other  frivolous  objec- 
tions. The  company  carried  its  point — and  its  railroad.  What  was 
the  result?  The  congested  traffic  was  relieved  to  an  amazing  extent, 
and  the  facilities  for  business,  instead  of  being  curtailed,  were 
Increased.  Today  I  do  not  believe  there  is  a  single  merchant  who 
would  not  fight  for  a  retention  of  the  system,  were  any  misguided 
person  to  attack  It. 

"  Here  you  have  a  great  many  blockades — blocks,  don't  you  call 
them?  Three,  four  and  five 'buses  are  abreast,  hansom  cabs  fill  up 
the  rest  of  the  space,  and  the  traffic  is  stopped  for  a  quarter  of  a  mile 
back.  Lay  tram-lines  along  the  Strand,  Piccadilly  and  Regent  strett, 
and  you  would  never  find  more  than  two  cars  abreast.  And  think  of 
the  vehicles  of  which  you  would  rid  the  streets.  Cabs  and  'buses 
would  go  by  the  hundred.  Then  there  is  the  greater  speed  of  travel- 
ing. Cars  only  stop  at  street  corners,  and  for  such  time  as  is  suffi- 
cient to  allow  passengers  to  enter  and  leave.  Your  'buses  are  rarely 
full.  They  hang  along  the  curbstone,  and  stop,  and  stop,  and  stop, 
and  very  slow  you  travel.     Such  tram  cars  as  you  have  do  not  bring 


you  to  the  center  of  the  city.  Do  any  trams  run  to  Trafalgar  square, 
and  if  not,  why  not? 

"  Why,  I  repeat,  have  you  no  tram  cirs  on  the  Strand  and  Picca- 
dilly? I  see  many  reasons  why  you  should  have,  none  why  you 
should  not.  Your  streets  are  broad,  clean  and  in  every  way  excel- 
lent. I  do  not  know  your  tramway  people  here,  but  if  they  are  of  the 
same  class  as  those  In  our  country,  they  would  be  very  ready  to  lay 
tracks  If  permission  were  given.  You  English  say  that  there  are 
hansoms  everywhere,  and  that  they  cost  next  to  nothing.  My  expe- 
rience is  that  they  cost  a  good  deal.  Your  'buses,  also,  I  regard  as  very 
expensive.  Some  'bus  fares  I  find  are  fourpence,  fivepence,  or  even 
sixpence.  In  New  York,  by  the  use  of  tr.insfer  tickets,  you  can  ride 
half  a  day  for  five  cents.  The  charge  is  uniform— five  cents  what- 
ever the  distance.  Does  it  pay?  Of  course  It  does.  It  educates  a 
man  to  the  conveniences  of  riding.  He  rides  short  distances  as  well 
as  long.  And  he  is  not  going  to  waste  half  a  day  on  a  car  for  the 
fun  of  the  thing." 

Mr.  Littell  paused.  Had  he  said  his  worst,  or  were  there  other 
criticisms?  There  were  others.  "  Now  in  our  cars,"  he  continued, 
"  You  ride  in  comfort,  and  enjoy  the  view.  What  is  the  view  from 
the  inside  of  a  London  omnibus?  Somebody's  pills,  and  somebody 
else's  soap.  In  New  York  you  hire  .advertising  'buses  for  the  day. 
Here  the  American  sees  a  'bus  rumbling  towards  him,  and  has  not 
the  remotest  notion  whether  it's  a  'bus  for  Piccadilly  circus  or  a  'bus 
for  antl-biUious  pills.  The  place  for  advertisements  is  the  news- 
paper. 

"  The  electric  car  would  not  be  nearly  so  dangerous  on  your  prin- 
cipal streets  as  your  'buses  are.  When  the  horses  skid  there  is  a 
pretty  fair  momentum  on  a  'bus.  And  coming  to  the  worst,  I  would 
as  soon  be  run  over  by  a  road  car  as  a  'bus  any  day.  In  neither  case 
should  1  take  much  interest  in  street  traffic  afterwards. 

"And  have  we  no  advantages  to  bless  ourselves  with?  What,  for 
instance,  of  the  fatal  accidents  in  New  York  of  which  we  hear?"  "  I 
have  never  yet  heard  of  a  man,  woman  or  child,  being  killed  by  con- 
tact with  the  trolley  wire.  I  find  a  strong  prejudice  in  England 
against  the  overhead  wire.  If  that  is  so  much  disliked  you  have  the 
underground,  the  conduit  system,  as  an  alternative." 

"  Then  it  is  not  a  fact  that  you  allow  as  many  people  to  ride  on 
your  cars  as  can  hang  on  by  the  skin  of  their  teeth?"  "  That  is  so," 
said  Mr.  Littell.  "  I  admit  you  do  not  do  it  here.  But  labor  is 
cheaper  in  England  than  in  America,  'buses  are  not  as  dear  as  cars, 
and  you  have  no  expensive  tracks  to  maintain.  No,  London  is  a 
great  city,  the  most  interesting  I  ever  saw,  but  its  transportation 
system  is  about  the  worst." 


LIVERPOOL  PURCHASES  THE  TRAM- 
WAYS. 


The  Liverpool  Tramway  &  Omnibus  Company  has 
agreed  to  sell  and  the  city  to  purchase  all  of  the  property 
and  assets  of  the  Company  for  the  sum  of  A'567,375 
($2,758,000)  the  transfer  to  be  made  on  August  31,  1S97. 
The  company  operates  40  miles  of  routes  with  67  miles  of 
track,  201  cars  and  76  omnibuses;  the  company  owns  3,500 
horses.  Several  of  the  provisions  of  the  agreement  are 
noteworthy  :  The  present  directors  of  the  company  are 
retained  to  manage  the  business  for  five  years  and  are  to 
receive  the  same  compensation  as  at  present.  If  at  the  end 
of  this  period,  or  before,  the  services  of  the  directors  are 
no  longer  required  they  are  to  receive  the  capitalized  values 
of  annuities  equal  to  the  present  compensation  and  terminat- 
ing in  1915.  The  directors  are  not  to  engage  in  any  enter- 
prise which  shall  compete  with  the  city  in  the  tramway 
or  omnibus  business.  The  present  auditors  of  the  company 
if  not  continued  in  their  offices  arc  to  receive  annuities 
equivalent  to  their  present  incomes,  and  the  solicitors  also. 
Every  servant  or  officer  of  the  company  other  than  those 
mentioned  shall,  if  he  so  desire,  be  taken  over  by  the 
corporation  on  the  same  terms  as  to  position  and  salary  as 
those  under  which  he  was  emploved  on  March  16,  1897. 
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Chicago. 

Chicago. — A  new  management  has  taken  hold  of  the  disused 
Northern  Electric  Railway  connecting  Moreland  with  Hanson  Park, 
and  after  making  repairs  will  begin  operation  with  five  cars. 


Chicago. — Receiver  John  C.  McKeon,  of  the  Calumet  Electric 
Railway,  petitions  the  federal  court  for  leave  to  borrow  ?i85,ooo,  of 
which  $30,000  is  for  a  new  car  barn,  $14,000  for  a  new  power  house, 
$4,ooo  for  additional  tracks,  $700  for  general  repairs  and  $800  for 
motor  equipments. 

Chicago. — The  Midland  Transit  Company's  application  for  right 
to  build  a  street  railway  in  Wabash  avenue  from  Lake  to  23rd 
streets  to  supply  a  downtown  terminus  for  the  Chicago  General  Rail- 
way, the  General  Electric  Railroad  and  other  suburban  lines,  has 
been  referred  to  a  sub-committee  of  the  council. 


Chicago. — The  county  commissioners  have  granted  the  Chicago, 
Blue  Island  &  Harvey  Railway  permission  to  build  in  Western 
avenue,  between  Blue  Island  &  Harvey.  The  company  is  required 
to  illuminate  its  right  of  way  with  arc  lamps  situated  not  more  than 
500  ft.  apart.  A.  G.  Spalding  asks  the  Federal  Court  to  assign  to 
him  the  Harvey  Transit  Company's  franchise,  for  which  the  Chicago 
&  Englewood  Electric  Street  Railroad  Company  agreed  but  failed 
to  pay  Sio.ooo. 

Colorado. 

Florence,  Colo.— M.  Bines,  Andrew  Ralston  and  others  have 
incorporated  the  Arkansas  Valley  Railway,  Light  &  Power  Company 
with  5750,000  capital. 

Boulder,  Colo. — The  Western  Electric  Transit  &  Power  Com- 
pany has  been  incorporated  to  build  railways.  Capital,  Sioo.ooo; 
incorporators,  Edward  B.  Goodwin,  M.  J.  Danford  and  others. 


Cripi'LE  Creek,  Colo.— The  city  council  has  granted  C.  E. 
McBall  and  C.  E.  Rolley  a  franchise  to  build  an  electric  or  cable 
railway.  Their  deposit  of  S500  will  be  forfeited  if  the  road  is  not  in 
operation  by  August  i,  1897. 


Denver,  Colo. — The  Denver,  Cripple  Creek  &  .Southern  Railroad 
Company  has  been  incorporated  to  build  a  steam  or  electric  road 
from  Garo  to  Canyon  City.  Capital  stock.  Si, 000,000;  incorporators, 
Charles  T.  Case  and  George  S.  Freeman  of  Colorado;  Charles  E. 
Funk  of  Chicago,  and  Frank  W.  Corrigan  of  St.  Louis. 


Denver,  Colo. — Six  miles  of  track  have  been  completed  for  the 
Golden  Circle  Electric  Railroad,  and  cars  are  expected  to  be  running 
very  soon.  The  Colfax  Electric  Company  asks  right  of  way  on 
Alabama  street  for  three  miles  of  road,  and  has  drawn  plans  for  an 
i-nlargement  of  its  car  barn.  The  Denver  City  Railroad  Company 
contemplates  purchasing  grip  cars.  The  Denver  Tramway  Com- 
pany will  purchase  36  ft.  double  truck  combination  cars.  Its  Cook's 
Addition  line  will  be  equipped  wilh  electricity  and  operated  with 
three  cars. 

Connecticut. 

BriogrI'ORT,  Conn.— The  liridgi-porl  Traction  Company  will 
begin  at  once  the  work  of  extending  11s  lines  from  Southport  to  West- 
port. 

District  of  Columbia. 

Washington,  D.  C— The  Capital  Railway  has  nearly  complcteil 
its  line  to  Congress  Heights. 

Washington,  D.  C— Stockholders  of  the  proposed  Washington, 
Woodsidc  &  Forest  Glen  Electric  Railroad  held  a  meeting.  May  17, 
in  the  office  of  13.  F.  Leighton,  corner  of  n'/^  and  I),  streets,  N.   \V., 


and  decided  to  issue  $40,000  in  bonds.  This  and  other  subscriptions 
will  be  handed  over  to  Horace  S.  Cummings,  president,  and  Charles 
P.  Williams,  general  manager  of  the  Brightwood  Railroad  Company, 
who  will  let  the  contracts  for  the  construction  of  the  line. 


Georgia. 

Savannah,  Ga.— Herman  Myers  and  J.  H.  Fall  have  sold  the 
properties  of  the  Savannah  Traction  Company  to  the  .Savannah, 
Thunderbolt  &  Isle  of  Hope  Railway  Company, thus  effecting  a  prac- 
tical consolidation  of  all  Savannah  Street  railways.  The  latter  com- 
pany will  elect  a  new  board  of  directors,  and  it  is  expected  that 
George  Parsons  will  be  president,  J.  H.  Fall  of  Nashville,  vice-pres- 
ident, and  Capt.  J.  H.  Johnston,  general  .iianager. 


Illinois. 

Fulton,  III.— Kustes  &    Houghton  have  purchased  C.  W.  Car 
roll's  lease  of  the  street  lines  and  are  now  running  cars. 


Sycamore,  III.— John  B.  Whaleti,  of  Sycamore,  is  promoting  an 
electric  line  from  Streator  to  Geneva  Lake  via  Marseilles,  Sandwich, 
Hinckley  and  Sycamore,  with  power  house  at  Hinckley. 


East  .St.  Louis,  III. — M.  Harrold,  superintendent  of  the  East  St. 
Louis  Electric  Street  Railroad,  plans  extensions  in  two  directions, 
and  will  ask  the  city  council  for  permission  to  construct. 


Galesrurg,  III.— The  Knoxville  city  council  has  granted  the 
promoters  of  the  railway  right  to  run  through  the  public  square. 
After  consulting  the  Galesburg  company  the  promoters  will  begin 
work. 

Iowa. 

Burlington,  Ia.— The  Burlington  Electric  Street  Railroad  is 
erecting  a  brick  addition  to  its  car  house,  51  x  117  ft.,  costing  $5,000 
Main  street  will  be  double-tracked  and  the  rails  replaced  with 
70-pound. 

Sioux  City,  Ia. — The  county  commissioners  have  granted  the 
South  Sioux  City  Traction  Company  right  to  construct  an  electric 
railway  to  Crystal  Lake  on  condition  that  the  road  be  in  operation 
within  six  months. 

Cedar  Falls,  Ia.— C.  W.  McElyea  has  returned  from  his  eastern 
trip  convinced  that  compressed  air  is  the  motive  power  for  street 
railways,  and  has  accepted  his  franchise  with  the  intention  of  using 
this  power.  He  was  especially  pleased  with  the  operation  of  the 
American  Air  Power  Company's  cars  in  New  York  and  Washington. 


Kansas. 

Wichita,  Kan.— The  Wichita  Electric  Railway  Company  has 
leased  its  lighting  plant,  fixtures  and  franchises  for  ten  years  to  the 
Wichita  Gas,  Electric  Light  &  Power  Company. 


Galena,  Kan. — John  M.  Cooper,  of  Baxter  Springs,  is  president 
and  C.  W.  Daniels,  of  Baxter  Springs,  is  secretary  of  the  Southeast 
Kansas  Electric  Railway  Company,  which  was  recently  incorporated 
to  build  between  Galena  and  Baxter  Springs. 


Kentucky. 


Covington,  Ky.  Directors  of  the  recently  incorporated  Crescent 
Springs  S:  Erlanger  Street  Railway  Company  have  elected  Monte  L. 
Green,  president;  W.  H.  Baker,  vice-president;  J.  J.  Graf,  secretary; 
and  R.  H.  Crisler,  treasurer. 


Ashland,  Ky.— The  Ashland  &  Catletlsburg  Street  Railway  Com- 
pany contemplates  extending  through  Kenova,  Central  City,  Ceredo 
and  Huntington.  Right  of  way  has  been  obtained  in  Kenova  and 
negotiations  are  pending  with  officials  of  Central  City  and  Hunting- 
ton. If  the  present  plans  are  carried  out  there  will  be  a  continuous 
street  railway  from  Hanging  Rock,  f).,  to  Huntington.  W.  Va. 
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Covington,  Ky.— The  Crescent  Springs  &  Erlanger  Electric 
Street  Railway  Company  has  been  incorporated  to  build  seven  miles 
of  road  from  the  eastern  terminus  of  Ludlow,  through  Bromley  and 
Crescent  Springs  to  Erlanger.  Capital  stock,  $10,000;  incorporators, 
R.  H.  Crisler  of  Ludlow,  Jesse  and  Mount  Green,  John  F.  Walton, 
John  Graf,  J.  C.  Keck  and  J.  A.  Seissinger  of  Crescent  Springs. 


Maine. 

Bangor,   Me. — Stockholders  of  the   Bangor,    Orono  &  Oldtown 
Railway  voted  May  iS  to  build  two  more  miles  of  road  in  Bangor. 

Bangor,  Me. — It  is  said  the  Bangor  Public  Works  Company  will 
purchase  the  new  Bangor,  Hampden  &  Winterport  Electric  Railway. 


Waterville,  Me. — I.  C.  Libby  offers  to  rebuild,  re-equip  and 
extend  the  Waterville  &  Fairfield  Electric  Railway,  which  is  in  a  bad 
way,  financially  and  physically. 


Bangor,  Me. — Work  is  to  begin  in  two  months  on  the  electric 
road  connecting  Bangor  with  Glenburn,  Kenduskeag,  Corinth  and 
Charleston.  Surveys  are  being  made  over  the  line,  which  is  to  be  26 
miles  long.  F.  O.  Bend  of  the  Penobscot  Central  Railway  is  inter- 
ested. 

Portland,  Me. — The  Westbrook,  Windham  &  Harrison  Railway 
Company,  which  was  recently  incorporated  with  §300,000  capital 
stock,  has  elected  the  following  directors;  Arthur  W.  Merrill  and 
William  M.  Bradley  of  Portland;  and  J.  C.  Scates,  president;  C.  B. 
Woodman,  vice-president;  C.  M.  Waterhouse,  treasurer,  and  J.  H. 
Tolman,  secretary,  all  of  Westbrook. 


Maryland. 

Baltimore,  Md. — Mayor  Hooper  has  signed  the  ordinance  giving 
the  Central  Railway  Company  right  to  lay  track  in  several  streets. 


Baltimore,  Md. — The  consolidation  of  the  Baltimore  Traction 
and  the  City  &  Suburban  Companies  is  said  to  be  practically  settled, 
there  remaining  only  the  ratification  by  stockholders. 


Massachusetts. 

Merrimac,  Mass. — The  Haverhill  &  Araesbury  Street  Railway  is 
to  be  extended  a  distance  of  nine  miles  from  Salisbury  to  Hampton. 


Amherst,  Mass.— J.  A.  Noble  will  build  a  car  house  66  x  26  ft.  for 
the  new  electric  road.  O.  A.  Howard  has  been  appointed  superin- 
tendent. 

WoBURN,  Mass.— The  larger  of  the  two  car  barns  of  the  North 
Woburn  Street  Railway  Company  was  burned  on  the  night  of  May  23 
causing  $2,000  loss. 

Brockton,  Mass.— The  East  Bridgewater  &  Brockton  Street  Rail- 
way Company  has  given  a  check  for  gio.ooo  as  a  forfeit  if  the  road  is 
not  built  within  18  months. 


Brookfield,  Mass.— a  pleasure  resort  will  be  established  by  the 
Warren,  Brookfield  &  Spencer  Electric  Railway  on  the  shores  of  a 
lake,  where  a  site  has  been  leased. 


Boston,  Mass.— With  a  view  to  extending  its  line  the  Wellesley 
&  Boston  Street  Railway  Company  asks  permission  to  increase  its 
capital  stock  from  S40,ooo  to  $100,000. 


Amherst,  Mass.— Directors  of  the  Amherst  &  Sunderland  Street 
Railway  are  considering  the  extension  of  their  line  to  a  pleasure 
resort,  which  they  propose  to  establish. 


Mansfield,  Mass.— Frank  Mead  and  D.  A.  Brooks,  of  Braintree 
Mass.,  are  interested  in  the  Mansfield  &  Norton  Electric  Railway 
Company,  which  has  applied  for  a  franchise. 


Natick,  Mass.— The  Natick  &  Cochituate  Street  Railway  Com- 
pany has  been  granted  the  franchise  to  extend  its  track  to  Saxen- 
viUe,  and  the  location  having  been  practically  settled,  work  will  be 
pushed  as  soon  as  material  can  be  secured. 


MiLFORD,  Mass. — The  selectmen  voted  May  11,  to  grant  the 
Milford  &  Upton  Street  Railway  Company  a  location.  W.  D.  Leahy, 
of  Milford,  says  work  may  begin  immediately  if  the  teims  of  the 
franchise  are  satisfactory  to  the  company,  of  which  he  is  a  director. 


Westfield,  Mass. — The  state  railroad  commissioners,  having 
granted  the  Woronoco  Street  Railway  permission  to  increase  its 
capital  stock  from  $50,000  to  $100,000  and  double  the  amount  of 
bonds,  the  six  miles  of  extensions  will  be  constructed  this  summer. 


Brockton,  Mass. — The  Brockton  &  East  Bridgewater  Street 
Railway  Company  has  been  incorporated  to  build  a  line  between  the 
two  cities.  Capital  stock,  $50,000  incorporators,  W.  L.  Douglas,  John 
J.  Whipple,  William  Jones,  C.  C.  Merritt,  George  J.  Morse,  M.  C. 
Hinds  and  Joshua  Dean. 

Whitman,  Mass. — The  selectmen  have  granted  the  Whitman  & 
Rockland  Street  Railway  Company  right  to  lay  tracks  from  the 
Bridgewater  to  the  Abington  lines,  including  the  privilege  of  parallel- 
ing the  Brockton  Street  Railway  for  over  a  mile,  if  the  latter  will  not 
permit  operation  of  cars  over  its  tracks. 


Milford,  Mass. — The  Milford,  Hopkinton  &  Westboro  Street 
Railway  Company  has  been  incorporated  to  build  a  road  this  summer 
between  the  towns.  Right  of  way  will  be  obtained  and  franchises 
asked  for.  Capital  stock,  $120,000,  most  of  which  has  been  sub- 
scribed; incorporators,  C.  W.  Shippee,  J.  Allen  Rice,  H.  D.  Bowker, 
C.  L.  Claflin,  L.  E.  Coolidge  and  others. 


Worcester,  Mass. — The  Worcester  &  Marlboro  Street  Railway 
Company  has  organized  under  its  charter  by  electing  the  following  offi- 
cers and  directors;  President,  J.  Russel  Marble;  vice-president,  Otis 
E.  Putnam;  secretary,  Robert  P.  Clapp;  directors,  J.  Russel  Marble, 
Otis  E.  Putnam,  John  C.  Mclnnes,  and  Rufus  S.  Woodward,  of  Wor- 
cester; C.  O.  Green,  of  Shrewsbury;  George  L.  Smith,  of  Westboro, 
and  S.  Reed  Anthony,  of  Boston. 


Michigan. 

Port  Huron,  Mich. — The  City  Electric  Railway  Company  has 
been  granted  a  new  30-year  franchise. 


Adrian,   Mich. — No  bids  having    been    received    May    25,    the 
receiver's  sale  of  the  street  railway  has  been  postponed. 


Detroit,  Mich. — Pontiac  has  finally  granted  a  franchise  to  the 
Oakland  Railway  providing  a  10  cent  fare  to  Birmingham. 


Muskegon,  Mich. — The  Muskegon  Street  Railway  Company  has 
given  a  mortgage  for  $25,000  to  the  Portland  (Me.)  Trust  Company. 


Holland,  Mich. — Objectors  to  C.  M.  Humphrey's  proposed  elec- 
tric road  having  been  won  over  it  is  expected  that  work  will  soon 
begin. 

Saginaw,  Mich. — A  receiver  has  been  appointed  for  the  Consoli- 
dated Street  Railway  on  petition  of  the  Boston  Safe  Deposit  iSt  Trust 
Company. 

Saginaw,  Mich. — The  Union  Street  Railway  Company  has  given 
the  Union  Trust  Company  of  Detroit  a  chattel  mortgage  to  secure 
$42,000  of  indebtedness. 

St.  Joseph,  Mich.— James  Brooks,  receiver  of  the  St.  Joseph  & 
Lake  Shore  Street  Railway,  has  been  authorized  to  sell  the  rails,  ties 
and  planks  at  private  sale.  No  offer  of  less  than  S3.50  per  ton  as 
they  lie  will  be  accepted  for  the  rails. 


Detroit,  Mich. — Monguagon  township  has  given  a  franchise  to 
the  Detroit  &  Toledo  Electric  Railway  Company,  notwithstanding 
the  fact  that  an  exclusive  30  year  franchise  has  already  been  granted 
the  Wyandotte  &  Detroit  River  Electric  Railway. 


Flint,  Mich. — The  city  council  favors  granting  John  E.  Nolan  a 
new  franchise  in  place  of  the  one  which  has  just  expired.  Since 
receiving  the  franchise  two  years  ago  Mr.  Nolan  has  not  been  able  to 
interest  capital  for  construction  owing  to  the  hard  times. 


St.  Johns,  Mich. — Promoters  of  the  electric  road  from  Lansing 
to  St.  Louis  have  appointed  the  following  committee  to  push  the  pro- 
ject: O.  P.  DeWitt,  St.  Johns;  Senator  Mudge,  Maple  Rapids; 
Editor  McCall,  Ithaca;  Mr.  Seaver,  Pompeii,  and  Mark  Woodruff. 
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Benton  Harbor,  Mich. — Cleveland  capital  is  now  said  to  be 
backing  the  Benton  Harbor  Electric  Railway  &  Transit  Company. 
J.  \V.  Hamilton,  of  Chicago,  is  president;  H.  D.  Deam,  of  Chicago, 
vice-president;  W.  H.  Hollis,  of  Illinois,  secretary,  and  C.  G.  Davis, 
of  Cleveland,  O.,  treasurer.  Several  hundred  teams  are  at  work  on 
grading.  

Detroit,  Mich. -John  B.  Dyar,  chief  promoter  of  the  big  Detroit- 
Port  Huron  Interurban  Electric  Railroad,  on  May  13,  transferred 
property  and  securities  valued  at  §200,000  to  a  trustee  for  the  benefit 
of  creditors.  For  20  years  Mr.  Dyar  has  been  a  successful  business 
man  of  Detroit,  and  his  embarrassment  at  this  lime  is  due  to  his  con- 
nection with  the  electric  railway  scheme. 


Minnesota. 

Stillwater,  Minn. — The  city  council  has  voted  to  give  a  bonus 
of  S5,ooo  to  anyone  who  will  purchase  and  operate  the  street  railway. 


St.  Paul,  Minn. —The  Twin  City  Rapid  Transit  Company  has 
practically  consented  to  build  a  portion  of  the  desired  electric  road 
to  St.  Anthony  Park.  

Mississippi. 

Meridian,  Miss.  John  Kamper  of  Enterprise,  has  purchased  the 
electric  line  of  W.  R.  Hall,  and  will  invest  more  capital  in  improve- 
ments, including  a  new  Corliss  engine,  rails  for  an  extension  and  addi- 
tional cars.  

MissourL 

St.  Louis,  Mo. — The  Fourth  Street  &  Arsenal  Railroad  will  be 
sold  June  2g,  under  foreclosure  of  second  mortgage. 


Kansas  City,  Mo. — Rumor  has  it  that  a  great  interurban  electric 
railroad  is  to  be  built  between  Kansas  City  and  Leavenworth.  Col- 
onel D.  A.  McKibben,  Major  John  M.  Long,  Harvey  M.  Rush  and 
George  \V.  Kirstead  are  said  to  be  interested. 

St.  Louis,  Mo. — The  Lindell  Railway  is  arranging  with  the 
Missouri  Pacific  Railroad  to  give  a  suburban  service  to  Kirkwood. 
The  steam  road  will  put  in  service  a  number  of  light  trains  trans- 
ferring passengers  to  the  Lindell  at  Vandeventer  avenue  station, 
thus  offering  strong  competition  to  the  St.  Louis  Suburban,  whose 
stockholders  recently  acquired  the  Houseman  air  line  with  a  view  to 
employ  it  as  a  feeder  to  their  line. 

;  St.  Louis,  Mo.— The  House  of  Delegates  has  read  a  second  time 
the  bill  authorizing  the  North  End  Electric  Railway  to  construct  a 
line  from  the  river  to  Forest  Park.  A  bill  has  been  introduced 
authorizing  the  Southern  Electric  Railroad  to  extend  its  double  track 
line  from  Seventh  and  Howard  streets.  The  House  has  passed  an 
ordinance  authorizing  the  North  &  South  Railway  Company  to  con- 
struct and  operate  lines  over  certain  streets  in  St.  Louis. 


Kansas  City,  Mo.— Robert  Gillham,  receiver  of  the  Northeast 
Electric  Railway  has  turned  the  property  over  to  the  Northeast  Elec- 
tric Street  Railway  Company.  Mr.  Gillham  took  charge  of  the  road 
in  October,  1895,  and  has  rehabilitated  the  line,  converting  a  burden- 
some "lawsuit"  into  a  well  equipped  and  paying  property.  On  July  30 
the  road  was  sold  under  foreclosure  of  mortgage  to  the  Jarvis  Conklin 
Trust  Company.  Last  November  the  reorganized  company  was 
incorporated  with  ?5oo,ooo  capital  stock. 


St.  Lot;is,  Mo. — The  St.  Louis,  Clayton  &  Creve  Coeur  Lake  Rail- 
road Company  has  filed  articles  of  incorporation  with  the  secretary 
of  state.  Twelve  miles  of  electric  road  will  be  built  to  carry  passen- 
gers and  light  freight.  Capital  stock.  Si 20,000,  of  which  Si 2,000  has 
been  subscribed  and  5  per  cent  paid  in.  Incorporators,  George  W. 
Haumhoff,  50  shares;  Charles  Hodgman,  50;  Samuel  Barnes,  5;  John 
L.  .Miers,  5;  Luther  S.  Handy,  5,  and  Lon  O.  Hocker,  5,  all  of  St. 
Louis.  The  St.  Louis  &  Meramec  River  Railroad  Company  will  ask 
the  Kirkwoo<l  trustees  for  a  more  liberal  franchise  in  place  of  the 
present  one,  which  contains  burdensome  conditions.  President  Case 
says  the  road  will  undoubtedly  be  built  through  to  Kirkwood. 


Kansas  Citv,  Mo.— The  Riverview  power  station  of  the  Metro- 
politan .Street  Railway  has  been  placed  in  operation.  Cars  are  run- 
ning on  the  new  West  Side  line  to  Rosedale.  The  extension  talked 
of  by  the  residents  of  Bonner  Springs  has  not  yet  been  considered  by 


the  directors,  but  will  be  in  the  future.  It  would  be  eight  miles  long. 
S.  L.  Conklin,  of  New  York,  has  been  in  Kansas  City  to  talk  over 
various  extensions  of  the  Northeast  Electric  Railway,  in  which  he  is 
a  large  stockholder.  Superintendent  J.  H.  Pickering,  of  the  Kansas 
City  &  Independence  Air  line,  is  watching  the  experiments  in  the 
East  with  compressed  air  with  a  view  to  adopting  ^ir  motors  to  run 
the  trains  in  place  of  steam.  The  change  will  not  be  made  before 
next  fall. 

St.  Louis,  Mo.— Directors  of  the  Southern  Electric  Railroad  con- 
template extensions,  and  will  probably  petition  the  municipal  assem- 
bly for  a  franchise  at  an  early  date.  The  present  terminus  at  Broad- 
way and  Howard  is  to  be  moved  northward  near  Bellefontaine  and 
Calvary  Cemetery.  The  Northern  Central  Electric  Road  will  get 
right  of  way  and  apply  for  a  franchise  to  extend  its  line  into  St.  Louis 
county.  George  W.  BaumhoEf,  of  the  Lindell  Railway,  has  received 
assurances  from  the  St.  Louis  County  Court  that  a  franchise  would  be 
granted  for  a  street  railway  from  Delmar  and  Adelaide  avenues  to 
St.  Charles  rock  road.  A  branch  line  will  also  extend  from  the 
Delmar  boulevard  and  connect  with  the  Cross  County  Railroad,  for 
which  a  franchise  was  granted  some  time  ago. 


Montana. 

Anaconda,  Mont. — An  extension  of  15  miles  will  soon  be  made 
by  the  Anaconda  Electric  Railway,  Light  &  Power  Company.  Some 
new  cars  have  been  ordered. 


Nebraska. 

Norfolk,  Neb. — The  franchise,  cars,  mules  and  all  appurtenance s 
of  the  Norfolk  Street  Railway  were  recently  sold  for  S55. 


New  Hampshire. 

Exeter,  N.  H. — John  Giddings  &  Son,  of  Somerville,  Mass.,  have 
the  contract  to  construct  the  power  station  for  the  Exeter  Street 
Railway.  

Exeter,  N.  H. — The  Exeter  Electric  Railway  Company's  petition 
to  issue  gioo.ooo  of  bonds  and  an  equal  amount  in  stock  to  cover  the 
cost  of  the  new  road  was  heard  May  5  by  the  state  railroad  commis- 
sioners.   

Portsmouth,  N.  H.— Manager  A.  F.  Gerald,  of  the  Portsmouth, 
Kittery  &  York  Beach  Electric  Railroad,  says  that  work  will  imme- 
diately proceed,  the  supreme  court  having  denied  the  petition  of 
York  Harbor  residents  for  an  injunction  restraining  construction. 


Derky,  N.  H. — The  new  Chester  &  Derry  Electric  Railway  Com- 
pany at  its  first  annual  meeting  elected  the  following  directors:  Cas- 
sius  S.  Campbell,  Frederick  J.  Shepard,  Greenleaf  K.  Bartlett, 
Charles  Bartlett,  Arthur  H.  Wilcomb,  George  S.  West  and  Walters 
W.  Goldsmith.  

Charlestown,  N.  H.— E.  C.  Crosby  of  Brattleboro,  Vt.,  M.  A. 
Coolidge  of  Fitchburg,  Mass.,  and  a  third  party,  have  acquired  the 
Springfield  &  Charlestown  Electric  Railway.  They  will  complete 
the  road  at  an  expense  of  $40,000.  At  the  start  the  road  will  be 
equipped  with  six  cars,  part  freight  and  part  passenger.  Two  gener- 
ators will  be  put  in  the  power  house  at  Springfield,  one  for  water 
power  and  one  for  steam.  While  Adna  Brown  has  been  elected 
president  of  the  new  company  it  is  understood  that  Mr.  Crosby  will 
be  the  active  manager.  

New  Jersey. 

Jersey  City,  N.  J. — The  Consolidated  Traction  Company  contem- 
plates constructing  a  line  through  Greenville  to  Jackson  avenue. 


Camden,  N.  J.— Work  on  the  new  car  barn,  machine  shop  and 
paint  shop  of  the  Camden  &  Suburban  Railway,  on  Newton  avenue 
is  progressing. 

Ei.l/AiiKTii,  N.  J.  The  Union  County  Board  of  Freeholders  will 
present  a  bill  to  the  Legislature  authorizing  them  to  construct  and 
operate  a  street  railroad  on  any  of  the  county  roads  and  to  lease 
same  for  term  of  years. 

New  York. 

CoiioRs,  N.  Y.  The  Cohoes  City  Railway  Company  contemplates 
erecting  a  power  station  of  its  own. 
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Albany,  N.  Y.— The  Albany  Railway  has  filed  its  acceptance  of 
the  franchise  granted  by  the  city  of  Rensseker. 


Buffalo,  N.  Y. — The  Buffalo  Traction  Company  has  filed  a  map 
of  the  first  15  miles  of  streets  on  which  it  proposes  to  build. 


Westfield,  N.  v.— The  Westfield,  Mayville  &  Chautauqua 
Motor  Railroad  Company  has  accepted  the  franchise  granted  by 
Mayville.  

RiVERHEAD,  N.  Y.— Consents  are  being  obtained  by  President 
Solomon  P.  Brooks  for  the  trolley  line  from  Riverhead  to  West- 
hampton.  

Olean,  N.  Y.— The  car  barns  of  the  Olean  &  Bradford  Electric 
Railway  are  fast  nearing  completion.  The  track  work  also  has  made 
great  progress.  

Penn  Yan,  N.  Y. — William  H.Tylee,  of  Penn  Yan,  has  made  a 
call  on  stockholders  for  30  per  cent  of  their  subscriptions  to  the  new 
electric  railway.  

Penn  Yan,  N.  Y.— The  Penn  Yan  &  Keuka  Park  Street  Railway 
Company  has  been  granted  an  additional  franchise  to  operate  over 
Hamilton  street.  

Nyack,  N.  Y. — T.  F.  Odell,  of  the  board  of  trade,  is  conferring 
with  the  Christian  Alliance  with  a  view  to  the  construction  of  an 
electric  road  in  Nyack.  

Mechanicville,  N.  Y. — The  Stillwater  &  Mechanicville  Street 
Railway  Company  has  filed  with  the  secretary  of  state  a  certificate 
of  its  proposed  extension  in  Mechanicville. 


Port  Jervis,  N.  Y. — Franchises  will  be  asked  by  the  Port  Jervis 
Electric  Street  Railway  Company.  Ex-Gov.  Waller  is  president  of 
the  company  which  was  recently  incorporated. 


Rochester,  N.  Y. — An  extension  costing  $80,000,  direct  from 
Rochester  to  Manitou  Beech  is  contemplated  by  the  Rochester, 
Charlotte  &  Manitou  Electric  Railway  Company. 


Buffalo,  N.  Y. — Engineer  Nott,  of  Hamburg,  has  begun  the  final 
survey  of  the  Buffalo,  Hamburg  &  East  Aurora  Electric  Railroad 
preparatory  to  advertising  for  bids  for  construction. 

Niagara  Falls,  N.  Y. — James  H.  Rand,  president  of  the  Tona- 
wanda  Railway  Company,  has  applied  for  right  to  build  and  operate 
an  electric  road  on  Portage  road,  Parkard  road.  Ferry,  Main  and 
Niagara  streets  to  Riverway. 


Newburgh,  N.  Y. — Judge  Dykman  has  granted  an  injunction 
restraining  the  city  from  selling  the  Newburgh  Electric  Railroad. 
The  road  is  in  arrears  for  taxes  and  paving  assessments  and  was 
advertised  to  be  sold  to  satisfy  the  city's  liens. 


Waverly,  N.  Y. — The  Waverly,  Sayre  &  Athens  Electric  Rail- 
way Company  has  acquired  a  controlling  interest  in  the  electric 
light  and  power  company.  The  two  plants  will  be  consolidated. 
Other  important  deals  are  being  considered  by  the  railway  company. 


Sea  Cliff,  N.  Y. — The  North  Side  Construction  Company  has 
been  incorporated  to  build  electric  and  compressed  air  railroads, 
lighting  and  power  plants,  water  works,  etc.  Capital  stock,  S5,ooo; 
incorporators,  C.  E.  Silkworth,  John  Graham,  George  MuUer,  of  Sea 
Cliff,  James  Norton  and  William  Schoelles,  of  Sea  Cliff. 


Oneonta,  N.  Y.— The  Oneonta  &  Otsego  Valley  Railroad  Com- 
pany has  been  incorporated  to  build  ten  miles  of  road,  connecting 
Oneonta  with  the  intersection  of  the  stage  road  from  Oneonta  to 
Laurens.  Capital  stock,  $100,000;  directors,  Frank  Gould,  A.  D.  Get- 
man,  A.  C.  Lewis,  Parker  Wilson  and  others,  of  Oneonta. 


New  York,  N.  Y. — Justice  Beaph  has  dissolved  the  injunction 
restraining  the  Metropolitan  Street  Railway  for  installing  electricity 
on  the  Eighth  avenue  horse  line.  Work  will  soon  commence.  It  is 
said  the  Metropolitan  has  acquired  control  of  the  Central  Crosstown 
line,  thus  shutting  off  the  Third  Avenue  Railroad  from  valuable 
connections. 


Oswego,  N.  Y. — Justice  Wright  has  granted  Receiver  Tidman,  of 
the  Lake  Ontario  &  Boulevard  Railroad  Company,  authority  to  issue 
$50,000  of  receiver's  certificates  with  which  to  build  the  extension  tu 
Minnetto,  put  in  a  power  plant,  buy  fare  registers,  car  fenders  and 
everything  needed  to  make  the  road  a  first  class  institution  and  a 
paying  enterprise.  Mr.  Tidman  has  perfected  arrangements  for  nego- 
tiating the  ceriificates.  

Lyons,  N.  Y. — The  Lyons  &  Sodus  Bay  Electric  Railroad  Com- 
pany has  applied  to  the  trustees  for  right  to  construct  and  operate  a 
surface  railway  upon  Geneva,  Phelps,  Broad  and  Water  streets.  The 
incorporators  are  George  W.  Knowles,  William  S.  Gavitt,  Daniel 
Moran,  James  W.  Putnam,  W.  H.  Baltzel,  F.  W.  Chamberlain,  H.  F. 
Zimmerlin,  Richard  F.  Forgham,  A.  L.  Hoffman,  O.  F.  Thomas,  J.  F. 
Guenthner,  W.  H.  Egan,  George  Rankert,  G.  W.  Hattler,  Charles  T. 
Ennis,  B.  Hammond,  E.  W.  Hamm,  S.  C.  Redgrove,  V.  R.  Howell, 
M.  C.  Taylor,  W.  Van  Camp,  George  H.  Baltzel,  C.  R.  Sherwood,  J. 
S.  Jordan.  

New  Y'ork,  N.  Y. — The  Union  Railway  Company  is  distributing 
rails  for  six  miles  of  double  track  trolley  line  in  Jerome  avenue.  The 
overhead  material  will  be  supported  on  center  poles.  An  extension 
of  its  lines  on  the  east  side  of  the  city  directly  west  to  connect  with 
the  Jerome  avenue  road  is  also  planned.  The  work  is  expected  to 
be  finished  by  July  20.  Henry  J.  Braker  offers  the  city  Si,ooo,ooo 
each  for  the  franchises  of  the  Sixth  and  Eighth  Avenue  Railroad 
Companies;  but  the  sinking  fund  commissioners  think  they  have  no 
power  to  act  and  will  not  consider  the  offer  without  an  opinion  from 
the  corporation  counsel. 

Saratoga,  N.  Y. — Robert  B.  Smith,  of  Hackensack,  N.  J.,  Charles 
G.  Farwell  of  Boston,  Alfred  B.  Thatcher,  C.  Herckenrath,  W.  S. 
Jenks,  Charles  H.  Davis  and  S.  R.  Berton  of  New  York,  and 
Theodore  F.  Hamilton  of  Saratoga,  have  incorporated  two  com- 
panies to  construct  surface  roads  in  Saratoga.  They  are  the  Saratoga 
Traction  Company,  capital  $50,000,  to  build  2.5  miles  of  road  from 
Broadway  and  Congress  streets  to  the  Kissingen,  Geyser  and  Vichy 
springs,  and  the  Saratoga  Lake  Railroad  Company,  capital  $150,000, 
to  build  a  line  from  the  same  point  in  Saratoga  to  Moon's  corners,  on 
the  west  side  of  Saratoga  Lake. 


Ohio. 


Lima,  O. — The  Lima  Street  Railway  asks  permission  to  extend  its 
tracks  on  Wayne  and  Pine  streets. 


Springfield,  O.'vtR- B.  Coover  and  C.  8.  Olinger  have  applied 
for  right  of  way  for  an  electric  road  to  Vienna. 

East  Liverpool,  O. — The  new  owners  of  the  East  Liverpool  & 
Wellsville  Street  Railway  will  make  repairs  and  add  new  equipment 
at  a  cost  of  $40,000. 

Dayton,  O. — The  Dayton  &  Western  Traction  Company  has 
accepted  its  franchise  from  the  county  commissioners,  giving  a  bond 
for  $10,000  to  guarantee  completion  before  July,  1898. 


Dayton,  O. — Dr.  J.  E.' Lowes,  president  of  the  Dayton  &  Western 
Traction  Company,  states  that  work  will  begin  shortly  and  will  be 
completed  November  i,  if  present  arrangements  are  carried  out. 

Cleveland,  O. — The  Cleveland,  Painesville  &  Eastern  Railroad 
has  been  granted  a  franchise  to  run  a  loop  down  Lake  road,  connect- 
ing Willoughby  and  Nottingham,  with  privilege  of  carrying  light 
freight. 

Springfield,  O. — The  Montgomery  county  commissioners  have 
granted  the  Dayton  &  Springfield  Interurban  an  extension  of  time 
from  September  i  to  October  1,  in  which  to  have  the  first  mile  of  the 
road  completed. 

East  Liverpool,  O. — Herbert  Payson,  trustee  for  bondholders, 
on  May  5,  bought  the  East  Liverpool  &  Wellsville  Street  Railway 
for  $102,000  at  sheriff's  sale.  The  road  had  been  appraised  at  $151,- 
000.  Among  those  present  were  Tom  L.  Johnson,  H.  J.  Davies  and 
Charles  Brooks,  representing  a  Cleveland  trust  company. 


BucvRUS,  O.— W.  E.  Haycox  has  closed  arrangements  for  begin- 
ning work  on  the  Bucyrus  &  Gallon  Electric  Railway,  and  expects 
that  cars  will  be  running  before  snow  flies.     Engineers  E.  B.  Shifley 
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and  H.  V.  Flickinger  will  have  the  route  staked  out  within  two  weeks, 
when  it  is  promised  that  material  for  construction  will  be  on  the 
ground.  The  power  house  is  to  be  located  in  Bucyrus,  on  a  site  not 
yet  selected.  

Pennsylvania. 

U.MONTOWN,  Pa — Operation  has  been  resumed  on  the  Uniontown 
Railway,  which  was  recently  sold  by  the  sheriff. 


Reading,  Pa. — Stockholders  of  the  East  Reading  Electric  Rail- 
way have  voted  to  increase  the  bonded  debt  $25,000  to  pay  for  the 
extension  to  Carsonia  Park. 


Re.\di.sg,  Pa. — The  Reading  &  Bjyerstowu  Electric  Railway  Com- 
pany will  pay  the  Oley  Turnpike  Company  525,000  for  right  of  way 
from  Black  Bear  to  Jacksonwald. 


Philadelphia,  Pa. — The  West  End  Traction  Company  has  been 
incorporated.  Capital  stock,  i5io,ooo;  incorporators,  William  S.  Car- 
rigan,  Harry  S.  Bottomley,  Charles  K.  Chandler,  Robert  P.  Cregar 
and  H.  C.  Owen.  

PlTTSBL'RG,  P.\.  -The  Bellevernon  &  Eastside  Street  Railway 
Company  has  been  incorporated  to  build  and  operate  five  miles  of 
road.  Directors,  George  D.  Jenkins,  president,  H.  R.  Meyers,  O.  M. 
Hartley,  N.  E.  Clark  and  O.  M.  Henderson. 


Meadville,  P.a. — The  Meadville  Traction  Company  has  been 
incorporated  to  operate  between  Meadville  and  Cambridge  Springs. 
Capital  stock,  5350,000;  incorporators,  V.  R.  Shryock,  Charles  Fahr, 
George  U.  Trowen,  H.  H.  Thompson,  John  J.  Shryock  and  Cyrus 
See.  

Philadelphia,  Pa. — Stockholders  of  the  East  Pcnn  Traction 
Company  met  recently  at  1345  Arch  street  and  voted  to  increase  the 
capital  stock  from  $350,000  to  Si '6,000,  and  to  issue  an  equal  amount 
of  bonds.  About  200  men  have  been  placed  at  work  by  the  con- 
ractors.  

Pittsburg,  Pa.— The  Central  Traction  Company  asks  the  council 
for  an  extension  of  its  tracks.  The  Beechwood  Avenue  Railway 
Company  has  applied  for  right  of  way.  Franchises  are  also  asked  by 
the  West  End,  Mt.  Washington  &  Banksville  Street  Railway 
Company.  

Pittsburg,  Pa. — Suburban  extensions  will  be  carried  out  this 
summer  by  the  Pittsburg  &  West  End  Passenger  Railway  Company, 
and  the  Second  Avenue  Traction  Company.  The  Pittsburg,  Alle- 
gheny &  Manchester  Traction  Company  will  make  a  new  mortgage 
for  $200,000  to  fund  its  floating  debt. 


West  Newton,  Pa. — The  West  Newton  Passenger  Railway  Com- 
pany has  accepted  the  franchise  granting  right  of  way  over  Second 
street,  giving  a  bond  for  $10,000  to  guarantee  that  work  will  be  begun 
in  six  months  and  that  cars  will  be  running  within  a  year.  The  line 
will  connect  with  the  Second  Avenue  Traction  of  Pittsburg,  thus 
forming  a  direct  route  33  miles  long. 


Pittsburg,  Pa.— Three  street  railways  were  incorporated  May  20, 
The  West  End,  Mt.  Washington  &  Banksville  Street  Railway  Com- 
pany, of  Pittsburg,  capital,  $12,000.  This  line  begins  at  a  point  on 
Woodbine  avenue  in  the  Thirty-sixth  ward,  at  the  terminus  of  the 
track  of  the  Pittsburg  &  West  End  railway,  and  runs  to  Virginia 
avenue  and  Kearsarge  street.  The  president  is  John  C.  Reilly; 
directors,  Thomas  S.  Bigelow,  W.  J.  Burns,  J.  I).  Gallery,  E.  S.  Reilly, 
W.  J.  Burns,  Jr.  The  Carnegie,  Heidelberg  &  Bridgeville  Street 
Railway  Company,  of  Carnegie,  capital,  $30,000.  This  line  runs  from 
Washington  avenue  and  Main  street,  in  Carnegie,  to  Third  and  Main 
streets.  The  officers  are  the  same  as  in  the  above  company.  The 
McKecsport,  Monongahcia  &  Finleyville  Street  Railway  Company, 
the  line  of  which  runs  along  the  river  road  near  Oravosburg,  through 
Mifflin  and  Jefferson  townships  to  Monongahela  borough,  with  a 
branch  to  Finleyville;  capital,  $10,000.  The  president  is  J.  L.  D. 
Speer;  directors,  Joseph  H.  .Moore,  M.  M.  Bunting,  Uavid  Jenkins, 
William  R.  Rowe. 


Tennessee. 

Johnson  City,  Tenn. — J.  E.  Brading  will  lease  the  Johnson  City 
&  Carnegie  Street  Railway,  of  which  he  has  been  appointed  receiver, 
and  operate  cars  after  June  i. 

Texas. 

Palestine,  Te.x. — The  Palestine  Street  Railway  &  Electric  Light 
Company  has  petitioned  for  franchises. 


Beau.mont,  Tex.  -Fred  Zoiner  of  South  Dakota  asks  an  electric 
railway  franchise.  Together  with  S.  M.  Peters,  R.  G.  Jenkins  and 
O.  W.  Putnam  he  has  formed  the  Beaumont  Electric  Railroad  Com- 
pany.   

Vermont. 

St.  Albans,  \'t. — Alfred  A.  Hall,  George  W.  Crampton  and  W. 
Tracy  Smith  are  interested  in  a  proposed  electric  road  to  St.  Albans 
Bay,  2.5  miles  long.  

Virginia. 

Staunton,  Va. — R.  D.  Apperson,  general  manager  of  the  City 
Street  Car  Company,  writes  us;  "We  are  in  the  market  for  50,  56  or 
6o-lb.  relaying  rail  '  T  '  for  immediate  delivery  at  this  point,  together 
with  all  the  necessary  fastenings.  Prices  and  all  information  must  be 
sent  at  once."  

Wisconsin. 

Milwaukee,  Wis.— Receiver  J.  W.  Bingham  has  applied  to  the 
court  for  permis.sion  to  sell  the  Milwaukee  &  Wauwatosa  Motor 
Railway.  

Milwaukee,  Wis.— Right  to  build  an  extension  on  Jackson  street 
has  been  granted  the  Milwaukee  Electric  Railway  &  Lighting 
Company.  

OsHKOSii,  Wis. — A  bond  for  §2,500  was  given  May  5  by  the  elec- 
tric road  to  indemnify  the  city  on  account  of  tearing  up  the  streets, 
and  the  Electric  Installation  Company  was  permitted  to  resume  work. 


Eau  Claire,  Wis. — The  Chippewa  Valley  Electric  Railway  Com- 
pany has  been  incorporated  to  operate  a  street  railway  and  lighting 
plant.  Capital  stock,  $100,000;  incorporators,  A.  J.  Keith,  W.  C, 
Donovan  and  C.  E.  Kelsey. 


Green  Bay,  Wis.— The  Fox  River  Electric  Railway  Company 
has  taken  an  option  on  the  plant  of  the  Green  Bay  Gas  &  Electric 
Light  Company.  The  option  holds  good  until  July  15,  and  will 
probably  lead  to  the  consolidation  of  the  two  interests. 

OsHKOSH,  Wis.— An  ordinance  has  been  introduced  in  the  city 
council  to  declare  the  franchise  granted  James  K.  Tillotson  in  full 
force  and  effect.  The  iranchise  was  assigned  by  Tillotson  to  the 
Citizens  Traction  Company,  which  is  now  building  the  road. 


extensions  by 


Canada 

London,  Ont.— About  $10,000  will  be  expended 
the  London  Street  Railway  Company. 

London,  Ont.— The  London  Street  Railway  Company  is  expected 
to  build  a  line  to  Lucan,  for  which  permission  was  granted  by  the 
Legislature.  

Windsor,  Ont.— The  Windsor  Electric  Railway  Company  expects 
to  go  ahead  with  the  contemplated  extension  to  Chappels  and  the 
loop  line  in  Walkerville. 

Hamilton,  Ont.— The  Hamilton  He  Dundas  Railway  hassubmitted 
plans  to  the  city  for  the  conversion  of  its  dummy  line  to  electricity  in 
connection  with  the  Radial  Electric  Railway. 


Hamilton,  Ont.— The  stock  of  the  Hamilton,  Chedoke  &  Ancas- 
ter  IClectric  Railway  has  been  placed  in  the  hands  of  William  Strong 
to  be  disposed  of.  About  $15,000  of  the  total  $100,000  has  already 
been  subscribed.  The  following  directors  have  been  elected: 
Edward  A.  Clifford,  Ancaster,  prcsirlent;  Edwar<l  Henderson,  Ancas- 
ter,  vice-president;  Rev.  W.  R.  Clark,  Ancaster;  F.  Snider,  Hamil- 
ton; B.  W.  Donnelly,  Ancaster;  W.  F.  Walker,  (2- C.,  solicitor  and 
secretary,  Hamilton;    T.  S.  Bell,  engineer,  Hamilton. 
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RAILWAYS  FOR  GHENT. 


The  city  of  Ghent  has  prepared  specifications  and  invited 
proposals  for  the  construction  and  operation  of  seven  lines 
of  street  railways  aggregating  about  14  miles  of  single 
track,  to  be  operated  by  electricity  either  with  storage  bat- 
teries alone  or  by  a  mixed  system  such  as  is  employed  in 
Hanover,  as  the  overhead  trolley  will  not  be  permitted  in 
the  central  portion  of  the  city.  The  concession  will  be 
granted  to  the  successful  bidder  for  a  term  of  50  years,  the 
city  retaining  the  privilege  of  purchasing  the  road  at  any 
time ;  if  purchased  before  20  years,  the  company  will 
receive  the  capital  invested  plus  20  per  cent ;  if  after  20 
years,  the  company  will  receive  for  the  remainder  of  the 
term  an  annuity  equal  to  the  average  net  revenue  for  the  5 
years  preceding  the  sale,  plus  10  per  cent,  or  the  capital  of 
such  annuity  computed  with  interest  at  4  per  cent. 

IJidders  must  submit  proposals  upon  stamped  paper  not 
later  than  July  5,  1897,  and  must  specify  the  system  of 
operation  proposed  and  the  per  centage  of  the  receipts 
that  they  engage  to  pay  the  city  (the  minimum  is  fixed  at 
20,000  francs  per  annum),  and  deposit  200,000  francs  with 
the  National  Bank  of  Belgium  as  a  guarantee  of  good  faith. 

Those  interested  can  procure  copies  of  the  specifications 
and  the  stamped  paper  for  the  proposals  through  the  Bel- 
gian consuls. 


BUILDING  FOR  EXHIBITS,  A.  S. 
AT  NIAGARA. 


R.  A, 


The  local  committee  at  Niagara  Falls,  which  has  in  hand 
the  furnishing  of  a  home  for  the  convention  of  the  Ameri- 
can Street  Railway  Association  at  its  October  meeting  in 
that  city,  has  abandoned  the  project  of  erecting  a  building 
for  the  purpose,  and   instead   has  bought  an  unused  armory. 


CONVENTION   AND   EXHIBIT   HALL    AT   NIAGARA    FALLS. 

When  enlarged  as  proposed  the  building  will  be  132  x  132 
ft. ;  it  is  now  90  x  132  ft.  It  is  within  10  minutes'  walk  of 
the  hotels,  and  street  and  steam  tracks  will  be  brought  into 
the  building.  Business  sessions  will  be  held  in  the  room  in 
second  story,  seating  300 ;  entrance  to  this  room  is  by  stairs 
inside  the  building.  The  building  is  on  Walnut  avenue  with 
fronts  on  two  cross  streets  also.  Temporary  street  car 
tracks  will  be  laid  at  both  sides  and  in  front,  or  as  as  much 
as  necessary  to  accommodate  all  cars,  sweepers,  etc.  The 
portion  of  the  building  shown  at  the  left  has  a  sloping  roof. 


FLOOR   PLAN    EXHIBIT   BUILDING. 

I  (   ft.  high  at  the    sides,    with    a    large   skylight    and    side 
windows ;  the  larger  room  is  16  ft.  high  at  the  sides  and  well 


lighted  by  side  windows.  The  building  is  steam  heated. 
We  understand  both  exhibit  rooms  are  free  from  posts, 
the   roofs   being  trussed. 


CENTRAL  ELECTRIC  SPLICERS. 


The  Central  Electric  Company,  of  Chicago,  is  laying 
special  stress  upon  its  trolley  wire  splicers,  three  forms  of 
which  are  shown  herewith.  They  are  made  of  special 
drawn  tubing  and  offer  a  very  smooth  passage  to  the  trolley 
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wheel.  The  company  is  also  offering  to  the  trade  some 
special  wire  splicers,  made  of  drawn  tubing,  which  are  con- 
sidered unique  in  design,  and  motor  bearings  which  are  very 
superior  in  finish  and  wearing  qualities. 


A  systematic  scheme  for  swindling  the  street  railway 
company  by  means  of  bogus  transfer  tickets  was  unearthed 
by  the  police  and  the  railway  officials  in  Toronto. 


(^ttcd/iF^oiWay-ll^yleW* 


405 


THE  SIMPLEX  TELEPHONE. 


Through  the  courtesy  of  A.  A.  Anderson,  general  mana- 
ger of  the  Mahoning  Vallej'  Railway  Company,  Youngs- 
town,  O.,  we  have  received  some  views  illustrating  the  tele- 
phone system  installed  for  that  company  by  the  Simplex 
Interior  Telephone  Companj',  of  Cincinnati,  in  1896.  This 
emergencv  telephone  was  briefly  described  on  page  310  of 
the  Re\"iew  for  May.  The  distance  from  the  Youngstown 
power  house  to  the  power  station  in  Niles  is  about  <j}/i, 
miles;  27  cut-in  boxes  and  two  terminal  stations  were  put 
in  on  this   line.     In    the   citj'  and   suburbs  where   there  are 


ordinary  exchange  telephones  available  for  the  use  of  the 
train  crew  in  case  of  accident  none  of  the  emergency  cut-in 
boxes  are  put  up ;  on  the  rest  of  the  line  they  are  placed  at 
intervals  of  about  1,500  ft.  The  Mahoning  Valley  Com- 
pany advises  us  that  the  system  has  given  excellent  satisfac- 
tion and  that  it  considers  it  indispensable  to  the  operation  of 
an  interurban  road.  The  illustrations  are  self-explanatory 
and  show  the  receiver  and  transmitter,  the  cut-in  box  and  the 
manner  of  using  the  system. 

When  it  is  desired  to  be  able  to  signal  both  ways  on  such 
a  system  it  is  only  necessary  to  put  in  a  magneto  at  the  cen- 
tral station  and  extension  bells  at  the  various  sub-stations, 
the  sub-station  calling  central  with  iiattcry  key  the  same  as 
the  emergency  boxes. 


NO  SPITTING  IN  MINNEAPOLIS  CARS. 


The  effort  to  stop  the  disgusting  habit  of  spitting  in  street 
cars  and  public  places  is  making  most  satisfactory  and 
encouraging  progress.  Already  in  a  large  number  of  cities 
the  nuisance  is  either  abated  or  practically  so.  It  will 
soon  be  considered  so  ill-mannered  to  spit  in  a  car  that  few 
will  do  so  for  the  shame  of  the  thing  and  for  others  who 
apparently  have  no  sense  of  decency,  suitable  laws  are  being 
enacted  and  what  is  better,  enforced.  The  example  of  a 
wealthy  but  stubborn  man  in  San  Francisco,  who  upon 
lieing  fined  for  the  offense  went  out  and  deliberately  com- 
mitted a  second  offense  in  the  first  car  he  found,  will  have  a 
big  moral  effect.  He  was  as  promptly  arrested  and  gi\en 
24  hours  in  the  county  jail. 

While  the  Minneapolis  ordinance  is  not  very  delectable 
reading,  we  print  it  as  a  guide  to  any  of  our  readers  who 
contemplate  securing  similar  legislation  in  llieir  own  city. 
It  will  be  noticed  the  law  is  specifica'ly  for  street  cars  when 
in  service. 

AN   ORDINANCE 
To  Prohibit  Spitting  and  Depositing  Sputum,  Spittle,  Saliva,  Phlegm 

or  Mucus  Upon  the  Inside  or   Platforms  of  Street  Cars,  When   In 

Use  on  the  Streets  or  Highways  In  the  City  of  Minneapolis  and 

Prohibiting  the  Defilement  of  Such  Cars  When  So  In  Use: 
Tlie  City  Council  of  the  City  of   Minneapolis  do  Ordain  as  follows: 

Section  I.  Any  person  who  shall  spit  or  expectorate  or  deposit,  or 
place  any  sputum,  spittle,  saliva,  phlegm  or  mucuus  upon  the  floor, 
or  Inside  furnishings,  or  equipment,  or  in  any  place  upon  the  Inside,  or 
upon  any  platform  of  any  street  car  while  the  same  is  In  use  upon 
any  of  the  streets  or  highways  In  the  City  of  Minneapolis,  after  being 
requested  by  the  conductor  In  charge  of  such  car  not  so  to  do  shall 
be  deemed  guity  of  a  misdemeanor. 

Sec.  2.  Any  person  who  shall  defile  any  street  car  while  In  use 
upon  any  street  or  highway  In  the  City  of  Minneapolis,  by  spitting 
upon  the  floor  or  Inside  furnishings  or  equipment,  or  in  any  place 
upon  the  inside,  or  upon  any  platform  of  such  car,  or  by  any  other 
means,  or  in  any  other  manner  shall  defile  such  car  so  that  the  same 
shall  be  unclean  for  use  as  a  street  car,  or  so  as  to  interfere  with  the 
comfort  or  well  being  of  passengers  thereon,  shall  be  deemed  gudty 
of  a  misdemeanor. 

Sec.  3.  Any  person  who  shall  violate  any  provision  of  any  section 
of  this  ordinance  shall,  upon  the  conviction  thereof  before  the  Muni- 
cipal Court  of  said  city,  be  punished  by  a  fine  not  to  exceed  ten 
dollars  for  each  offense,  and  upon  default  In  the  payment  of  such 
fine,  may  be  Imprisoned  until  such  fine  Is  paid,  but  not  to  exceed  ten 
days. 

Sec.  4.  This  Ordinance  shall  take  effect  and  be  In  force  from  and 
after  Its  publication. 

The  two  tons  of  copper  wire  stolen  from  the  Hartford 
.Street  Railway,  May  8,  were  recovered  in  Philadelphia. 


CUT-IN    noX    AND   RECEIVEK    AND   TRANSMITTKU. 
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AMERICAN  WORKS  OF  THE  FUEL  ECON- 
OMIZER COMPANY. 


In  designing  the  manufacturing  plant  of  tlie  Fuel  Econ- 
omizer Company  of  Matteavvan,  N.  Y.,  anil  of  which  we 
present  some  illustrations,  the  general  manager  of  the  com- 
pany, A.  H.  Blackburn,  endeavored  to  so  arrange  the  works, 
that  receiving  the  raw  material  at  one  end,  it  should  be 
passed  along  from  shop  to  shop,  and  finally  emerge  as  a 
finished  product  with  the  minimum  possible  amount  of  hand- 
liu".  With  this  object  in  vie  A'  the  foundry  is  placed  dir- 
ectly behind  the  machine  shop,  and  as  the  castings  come 
from  the  foundry  they  go  to  the  cleaning  sliop,  and  thence 
to  the  machine  shop.  Here  they  are  machined  and  passed 
to  the  hydraulic  presses,  the  sections  there  being  pressed 
together,  and  after  being  tested  are  ready  to  be  loaded  on  to 
cars  for  shipment. 

The  machine  shop  and  foundry  cover  a  space  of  50x360 
ft.,  and  are  so  arranged  that  either  or  both  can  at  any  time 
be  enlarged  to  double  their  present  capacity,  and  the  present 
convenient  and  economical  plan  of  handling  material  pre- 
served. The  pattern  shop  and  boiler  house  are  in  separate 
buildings,  the  latter  having  a  switch  to  deliver  coal  into  the 
boiler  room.  The  draughting  room  is  on  the  second  floor 
of  the  well  lighted  office  building.  The  shop  buildings  also 
were  designed  with  a  very  large  window  space. 

The  works  are  located  along  the  railroad,  with  a  switch 
running  into  the  yard.  Taking  advantage  of  a  natural 
incline  of  the  lot  a  gravity  system  of  switching  has  been 
arranged  inside  of  the  yard,  by  means  of  which  cars  placed 
at  the  end  of  the  yard  by  the  switch  engine  may  be  loaded 
and  switched  from  one  track  to  another,  thus  allowing  the 
loading  and  shifting  of  a  number  of  cars  during  the  day 
without   requiring    tile   engine.      In    addition    to   the  railroad 


THE   FUEl,    ECONilMIZER    COMPANY. 

facilities  afforded,  the  location  on  the  Hudson  river  makes  it 
possible  to  make  many  shipments  by  water,  all  the  raw 
material  being  received  by  water. 

In  both  the  foundry  and  machine  shop  the  latest  iniproved 
machinery  has  been  installed  in  order  that  the  work  may  be 
turned  out  at  a  minimum  cost.  Air  hoists  are  used  through- 
out for  handling  material,  and  have  proved  very  successful. 
The   compressor   was   furnished    by  the    IngcrsoU-Sergeant 


Drill  Company,  and  the  hoists  by  the  Whiting  Foundry 
Equipment  Company,  which  also  furnished  one  of  the 
cupolas.  Molding  machines  are  used  in  the  foundr\'.  The 
shops  are  lighted  by  electricity,  arc  and  incandescent  lamps 
being  used,  and  in  case  of  a  breakdown  in  the  lighting 
plant  the  lights  can  can  be  switched  on  to  the  street  circuit. 
The   very   general    use   in    which    the   Green  economizers 


OFFICES  OF  THE  FUEL  ECONOMIZER  COMPANY. 

have  come  in  England  and  Europe  bids  fair  to  be  repeated 
here,  where  thousands  of  horse  power  are  being  installed 
each  year.  The  company  has  a  large  number  of  sales 
oflices,  the  western  territory  being  in  charge  of  Stanley 
Green,  Chicago,  who  has  made  a  fine  record. 


NEW  HOSE  BRIDGE. 


The  accompanying  cut  illustrates  a  hose  bridge  which  has 
been  patented  by  Messrs.  Flannery  and  Fromm,  and  which 
has  been  given  a  trial  in  the  East.  Both  the  management 
of  the  street  railway  company  and  the  fire  department  speak 
highly  of  it  as  a  successful  device  for  preventing  blockades, 
when  it  is  necessary   to  carry  lines  of  hose   across   railway 


tracks.  Little  in  the  way  of  description  is  needed  to  make 
clear  the  manner  of  its  application.  By  means  of  the  racks 
and  gears  the  bridge  may  be  expanded  laterally  to  fit  any 
gage  from  34  to  62  in.  and  when  adjusted  to  the  proper 
width  it  is  locked  in  place  by  jam  nuts.  Being  only  34  in. 
wide  when  closed  up,  it  is  readily  handled  on  the  repair 
wagon. 


Mrs.  Susan   St.  John   was   awarded    $25,000   for  injuries 
from  being  thrown  from  a  North  Chicago  electric  car. 
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PLEASURE  RESORTS. 


The  opening  of  street  railway  pleasure  resorts  and  park 
attractions  has  been  a  little  late  this  year  on  account  of  the 
late  spring  in  many  portions  of  the  North,  but  is  now 
fairly  under  way,  and  the  public  are  once  more  spending 
afternoons,  Sundays  and  evenings  at  these  popular  places. 
In  some  instances,  last  year,  the  results  from  a  financial 
standpoint  were  disappointing  to  managers,  and  several  even 
closed  the  season  with  an  actual  loss.  This  can  be  explained 
by  the  industrial  stagnation,  the  counter  attractions  of  a 
political  campaign,  and  to  some  extent  Ijy  a  lack  of  expe- 
rience as  to  what  were  really  the  most  profitable  attractions. 
As  a  rule  light  opera  or  anything  on  an  elaborate  scale 
should  not  be  attempted  in  any  but  large  cities,  and  not 
there  where  other  similar  summer  attractions  are  running 
at  the  usual  play  houses.  A  good  variety  program,  inclu- 
ding some  instrumental  music,  has  generalU'  proved  profit- 
able, as  the  performance  can  be  made  continuous  for  several 
hours  with  a  comparatively  small  number  of  not  very  expen- 
sive people.  Fire  works  when  they  do  succeed  are  very 
profitalile,  but  the  expense  is  considerable  and  the  uncer- 
taintv  of  what  the  weather  may  be,  always  makes  this 
attraction  a  doubtful  one.  Where  the  resort  is  a  large  one 
a  wise  plan  is  to  rent  out  as  many  concessions  as  possible, 
thus  relieving  the  company  of  a  large  amount  of  detail,  and 
leaving  it  free  to  put  all  its  energies  and  money  into  one  or 
more  chief  attractions. 

The  Woronoco  Street  Railway  Company  has  obtained 
control  of  the  Woronoco  Park  at  Westfield,  Mass.,  and  will 
turn  it  into  a  pleasure  resort  for  its  patrons.  The  pavilion 
has  been  leased,  refreshments  will  be  served  and  special 
attractions  presented. 

At  the  Coney  Island  terminus  of  the  Nassau  Electric 
Railroad  a  large  jjassenger  station  is  being  erected  with  a 
frontage  of  i6o  ft.  on  Surf  avenue  and  two  well  lighted 
promenades,  one  leading  from  the  cars  to  Surf  avenue  and 
the  other  from  the  avenue  to  the  waiting  room. 

The  Galveston  City  Railroad  Company  had  made  improve- 
ments to  the  Olympia  beach  resort  by  providing  bathing  facili- 
ties, refreshments,  etc.  This  will  be  an  especially  attractive 
place  during  the  warm  weather  when  bathing  is  in  favor. 

In  addition  to  the  many  amusement  features  at  Ross  park 
the  IJinghamton  Street  Railroad  Company  has  purchased 
three  new  graphophones  and  a  large  kinetoscope  and  appli- 
ances for  operating  the  same.  These  instruments  will  be 
used  both  at  the  Casino  and  at  the  park  afternoons  and 
evenings  and  exhibitions  will  be  given  free  of  charge.  The 
street  railway  company  has  issued  3,000  copies  of  a  hand- 
somely illustrate<l  iniblication,  descriptive  of  Uinghaniton 
and  its  attractions. 

The  Fairmount  I'ark  Transportation  Company  of  Phila- 
ilelphia  has  purchased  an  iS-acre  tract  of  ground  bonlering 
on  Fairmount  I'ark,  and  will  convert  it  into  a  pleasure  resort 
for  the  patrons  of  the  road.  The  park,  which  was  opened 
I  lie  first  of  this  month,  will  hereafter  be  known  as  "  Wood- 
side."  A  casino  building  is  being  erected,  loox  2(j<^  ft.,  and 
on  this  will  be  a  roof  garden.  Among  the  amusement  feat- 
ures that  are  to  be  provided  will  be  a  scenic  railway,  car- 
rousels, Edison's  novelties,  bicycle  track,  public  bath  house 
and  an  artificial  boating  lake.  A  concert  hand  has  also  been 
iiigaged  for  the  season. 

The  Hamilton  ((Jnt.)  Radial  Electric  Railway  Company 
has  procured  a  strip  of  land  600  ft.  long  on  the  lake  l)cach, 


and  will  erect  a  large  hotel  and  summer  garden  witii  a  thea- 
ter in  connection.  It  is  expected  that  this  will  make  one  of 
the  finest  resorts  in  Canada. 

The  Union  Traction  Company  of  Philadelphia  has  signed 
a  contract  with  Walter  Damrosch,  the  famous  musical 
director,  to  furnish  music  at  the  new  Willow  Grove  Park 
for  the  summer.  It  is  proposed  to  erect  an  elephant  ico 
feet  high  within  the  park. 

As  a  great  drawing  card  at  Lake  Erie  Park,  near  Toledo, 
the  Casino  Company  will  erect  a  scenic  railway  at  a  cost  of 
$20,000.  The  structure  will  be  800  ft.  long  and  will  afford 
a  ride  of  3,500  ft.  The  railway  resembles  the  switch  back, 
but  is  built  on  a  far  more  elaborate  plan.  After  one  or  two 
breath-taking  ascents  and  descents  the  car  shoots  into  a  tini- 
nel,  dark  as  midnight,  and  then  suddenly  passes  into  a  room 
brilliant  with  electric  lights. 

The  Holyoke  Street  Railway  Company  recently  pur- 
chased  a   large  orchestrino  which  will  be  placed  in  the  new 


I.N   INEXPENSIVE   I'AVILION. 

pavilion  on  Mt.  Tom  during  the  summer.  The  instrument 
is  the  finest  ever  imported  into  this  country  and  has  all  the 
instrumentations  of  a  complete  orchestra. 

Ilyde  Park  is  a  very  attractive  simimer  resort  near  Austin, 
Texas.  The  Rapid  Transit  Railroad  has  aililed  many 
things  to  enhance  its  beauty,  and  the  people  of  Austin  show 
their  appreciation  by  visiting  it  in  large  numbers.  The 
park  and  lake  are  liglited  by  arc  lamps,  cro(|uet  and  lawn 
tennis  grounds  are  laid  (lul  and  a  zoo  has  been  starteil  at  one 
end   of  the  park. 

Birmingham,  Ala.,  is  favored  with  several  pleasure 
resorts,  and  the  Uirmingham  Railway  &  Electric  Company 
has  given  every  facility  to  the  citizens  to  enjoy  these  parks. 
Special  rates  and  other  inducements  are  offered  to  church, 
Sunday  school,  society  and  club  picnics  to  Hawkins 
Springs,  .\vondale,  Ensley  Hridge  and  East  Lake.  Vita- 
scope  exhibitions,  band  and  orchestra  concerts  are  given  free 
of  charge.  General  Manager  McClary  distributed  buttons 
with  the  inscription,  "(jo  to  ICast  Lake"  and  a  colored  view 
of  the  hike  .mk!  i)avili(in. 
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beauty.      The  Diiliucpie  Sireel    Kailway  Coiiipaiiy  is   asking 

for  an  exteusi if    ils  fr'anrliisi-   and    prciinises  if    its  re(|Uesl 

is  granted  to  at  once  build  a  summer  pai'k.  This  park,  to 
be  known  as  "  Lakeside,"  will  lir  located  near  Thompson's 
mill,  a  place  well  suited  ii.itur.dly  for  an  ideal  resort.  Adam 
will   be    constructed     forining    a    lake  of    200   acres,    electric 
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launches,  lialh  Iiduscs  and  facilities  for  ac|iiatic  sports  being 
provided.  The  overflow  of  water  from  the  dam  will  be 
utilized  for  generating  electricity  to  light  the  park  and  fur- 
nish any  other  power  required.  The  lake  will  be  stocked 
with  fish.  Driveways,  an  observatory  and  other  improve- 
ments will  be  made. 

An  illustrated  pamphlet  on  Cayuga  Lake  Park  is  distri- 
buted by  the  Geneva,  Waterloo,  Seneca  Falls  &  Cayuga 
Traction  Company.  Cayuga  Lake  is  in  the  western  part  of 
central  New  York  and  is  a  sheet  of  water  of  surpassing 
beauty.  The  trolley  cars  of  the  Traction  Company  can 
be  boarded  at  Geneva,  Waterloo  or  Seneca  Falls  and  after 
a  delightful  ride  through  several  towns  and  villages  and 
along  the  Seneca  river,  the  passengers  are  carried  into  the 
park.  An  opera  house,  toboggan  slides,  boat  houses,  a 
bicycle  track  and  athletic  grounds  afford  amusement  and 
recreation    for  the  visitors. 

Early  this  spring  the  Utica  Belt  Line  Street  Railroad 
Company  purchased  a  tract  of  40  acres  on  the  east  bank 
of  Oriskany  pond,  a  few  miles  out  from  the  city.  Summit 
Park  is  the  name  of  the  new  resort.  The  railway  company 
has  spared  neither  time  nor  money  in  making  the  park  attrac- 
tive in  every  way.  An  expanse  of  still  water,  a  mile  in 
length,  affords  excellent  facilities  for  boating;  refreshment 
booths,  dancing  hall,  band  stand,  water  tower,  observatory, 
summer  theater,  bicycle  and  racing  track  all  contribute  to 
make  the  park  very  inviting. 

The  Columbus  (O.)  Street  Railway  Company  has  pub- 
lished a  little  booklet,  profusely  and  handsomely  illustrated. 
The  views  are  of  shady  nooks,  the  walks  and  drives,  and 
the  river  flows  past  Olentangy  Park.  A  number  of  the 
photographs  were  taken  by  Secretary  P.  V.  Burrington. 
Each  picture  is  accompanied  by  an  appropriate  quotation  of 
poetry.  These  attractive  pictures  would  certainly  inspire  a 
visit  to  the  park. 

J.  W.  Gorman,  the  pioneer  in  furnishing  outdoor  summer 
amusements,  and  who  now  makes  a  specialty  of  furnishing 
high  grade  entertainments  and  strictly  desirable  and  taking 
performances  for  street  railway  resorts,  has  issued  his  annual 
of  summer  attractions.  The  pamphlet,  which  is  fully  illus- 
trated, presents  a  fine  assortment  from  which  to  select,  and 
offers  a  wide  range  of  entertainments.  The  attractions  are 
all  of  a  really  good  grade,  selected  with  care,  and  guaranteed 
by  Mr.  Gorman  to  be  exactly  as  represented.  A  copy  will 
be  sent  to  any  manager  by  addressing  J.  W.  Gorman,  180 
Tremont  street,  Boston. 


One  of  the  most  attractive  things  to  small  children  and 
which  can  be  supplied  at  practically  no  expense,  is  a  large  pile 
of  clean  sand.  In  resorts  where  there  are  no  sand  beaches  a 
space  should  be  set  aside  for  this,  and  the  sand  removed  and 
replaced  several  times  during  the  season  in  case  it  becomes 
dirty.  In  Golden  Gate  Park,  San  Francisco,  this  is  done, 
and  daily  attracts  a  large  number  of  children. 

The  universal  verdict  from  managers  has  been  that  the 
largest  revenue  earner  in  a  resort  is  the  "  merry-go-round," 
or  riding  gallery.  The  children  and  young  people  never 
seem  to  tire  of  this  attraction,  nor  are  older  people  averse 
to  frequent  rides.  They  are  operated  by  a  motor  using 
little  power,  and  as  built  by  the  Armitage-Herschell  Com- 
pany, North  Tonawanda,  N.  Y.,  are  attractive,  elegant  and 
durable.  One  manager  informs  us  he  paid  for  his  installa- 
tion  in  less  than  three  months  last  season. 


Music  of  almost  any  kind,  vocal  or  instrumental,  is  always 
good,  and  indeed  a  necessity  at  park  resorts.  August  Pall- 
man,  70  Franklin  street.  New  York,  is  a  large  importer  of 
mechanical  organs  of  every  variety  from  the  penny-in-the- 
slot  machines  up  to  the  large  orchestrions  operated  by 
steam  or  electric  power,  and  representing  a  full  brass  band. 
His  instruments  are  proving  very  successful  money  earners 
in  numerous  street  railway  parks. 


Norman  &  Evans,  Lockport,  N.  Y.,  are  well  known 
builders  of  riding  galleries,  which  are  best  operated  with  a 
motor  from  the  trolley  circuit.  These  attractions  are  money 
makers  and  no  resort  is  really  complete  without  one. 


A.  Elbogen  &  Co.,  39  Third  avenue,  New  York,  are  in 
position  to  save  the  railway  manager  lots  of  annoyance  in 
securing  performance  attractions,  having  50  standard  shows 
from  which  to  draw,  and  several  hundred  high  class,  sensa- 
tional attractions.  They  guarantee  their  work,  and  have 
been  established  nearly  20  years.  A  recent  novelty  which 
is  making  money  is  the  criteriascope,  charges  for  which  are 
moderate. 


THE  ALLEN  LAW. 


Sec.  I.  Be  it  enacted  by  the  people  of  the  State  of  Illinois,  repre- 
sented ill  the  general  assembly.  That  the  title  of  an  act  entitled  "An 
act  in  regard  to  horse  and  dummy  railroads,"  approved  March  ig, 
1874,  in  force  July  i,  1874,  be  and  the  same  is  hereby  amended  so  as 
to  read  as  follows,  viz.:  "An  act  in  regard  to  street  railroads." 

Sec.  2.  That  sections  i  and  3  of  said  act  be  and  the  same  are 
hereby  amended  to  read  as  follows; 

Sec.  I.  Any  company  which  has  been  or  shall  be  incorporated 
under  any  special  or  general  law  of  this  state  for  the  purpose  of  con- 
structing, maintaining  or  operating  any  horse,  dummy  or  street  rail- 
road or  tramway,  may  enter  upon  and  appropriate  any  property  nec- 
cessary  for  the  construction,  maintenance  of  its  road,  and  all  neces- 
sary siding,  side  tracks  and  appurtenances,  and  may,  subject  to  the 
provisions  contained  in  this  act,  locate  and  construct  its  road  upon  or 
over  any  street,  alley,  road  or  highway,  or  across  or  over  or  under 
any  waters  in  this  state,  in  such  manner  as  not  to  unnecessarily 
obstruct  the  public  use  of  said  street,  alley,  road  or  highway,  or  inter- 
rupt the  navigation  of  such  waters. 

Every  corporation  may  operate  its  railroad  for  the  transportation 
of  passengers  and  the  United  States  mail. 

Every  such  street  railway  may  be  operated  by  animal,  cable,  elec- 
tric or  any  other  motive  power  that  may  have  been  or  shall  hereafter 
be  granted  to  it  by  the  proper  public  officers  or  authorities,  except 
steam  locomotive  engines. 

The  tracks  of  such  street  railway  shall  be  laid  as  near  the  center  of 
the  highway  as  practicable,  except  at  curves,  and  when  more  than 
one  track  is  laid  the  said  tracks  shall  be  laid  parallel  and  in  such 
manner  as  to  leave  a  space  of  at  least  four  feet  between  the  said 
tracks,  and  no  car  shall  be  operated  with  an  overhang  of  more  than 
twenty-two  inches  outside  of  the  outermost  edge  of  the  rail  of  the 
tracks  upon  which  said  car  sliall  be  operated. 

No  street  railroad  corporation  shall  have  the  right  to  enter  upon, 
appropriate  or  use  the  whole  or  any  part  of  the  property  or  tracks  of 
another  street  railroad  owned  or  used  by  it  in  the  operation  of  its 
road,  except  to  cross  the  same  at  any  necessary  angle,  without  the 
consent  of  the  corporation  whose  property  or  tracks  it  seeks  to  use. 

All  street  railroad  corporations  shall  have  the  right  to  contract  with 
each  other  for  the  use  of  their  respective  tracks  or  to  lease  to  each 
other  or  to  purchase  from  each  other  any  portion  or  the  whole  of  their 
property  or  tracks  upon  such  terms  and  conditions  as  they  may  agree 
upon  for  the  purpose  of  operating  the  same.  And  every  such  corpor- 
ation shall  have  the  right  and  authority  to  consolidate  its  stock,  prop- 
erty and  franchises  with  any  other  like  corporation;  provided,  how- 
ever, that  no  such  corporation  shall  consolidate  with  any  other  cor- 
poration running  a  parallel  or  competing  line. 

In  case  any  such  consolidation  shall  take  place,  sixty  days'  notice 
thereof  shall  be  given  in  the  manner  and  form  as  prescribed  in  sec- 
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tion  15,  chapter  114,  of  the  revised  statutes,  concerning  the  incorpor- 
ation of  railroad  companies. 

All  contracts,  leases  or  purchases  heretofore  made  by  or  between 
such  corporations  shall  be  valid  the  same  as  if  made  subsequently  to 
the  passage  of  this  act. 

Sec.  3.  No  such  company  shall  have  the  right  to  locate  or  con- 
struct its  road  upon  or  along  any  street  or  alley,  or  over  any  public 
grounds  in  any  incorporated  city,  town  or  village,  without  the  consent 
of  the  corporate  authorities  of  such  city  town  or  village;  nor  upon  or 
along  any  road  or  highway  or  upon  any  public  ground  without  any 
Incorporated  city,  town  or  village  except  with  the  consent  of  the 
County  board. 

Such  consent  may  be  granted  for  any  period  not  longer  than  fifty 
years  on  the  petition  of  the  company  upon  such  terms  and  conditions 
not  inconsistent  with  the  provisions  of  this  act,  as  such  corporate 
authorities  or  county  board,  as  the  case  may  be,  shall  deem  for  the 
best  interests  of  the  public. 

Provided,  that  no  such  consent  shall  be  granted  except  upon  the 
petition  of  the  owners  of  land  representing  more  than  one-half  of  the 
frontage  of  the  street,  or  so  much  thereof  as  Is  sought  to  be  used  for 
street  railroad  purposes,  and  when  the  street,  or  part  thereof,  sought 
to  be  used  shall  be  more  than  one  mile  In  extent,  no  petition  of  land 
owners  shall  be  valid  unless  the  same  shall  be  signed  by  the  owners 
of  the  land  representing  more  than  one-half  of  the  frontage  of  each 
mile  and  fractional  part  of  a  mile.  If  any,  in  excess  of  the  whole 
miles,  measuring  from  the  Initial  point  named  In  such  petition  of 
such  street  or  of  the  part  thereof  sought  to  be  used  for  street  railroad 
purposes;  nor  unless  at  least  ten  days'  public  notice  of  the  time  and 
place  of  presenting  such  petitions  shall  have  been  first  given  by  pub- 
lication in  some  newspaper  published  in  the  city  or  county  where 
such  street  railroad  Is  to  be  constructed,  and  except  upon  the  condi- 
tion that  the  company  will  pay  all  damages  to  owners  of  property 
abutting  upon  the  street,  alley,  road,  highway  or  public  ground  upon 
or  over  which  such  street  railroad  Is  to  be  constructed  which  they 
may  sustain  by  reason  of  the  location  or  construction  of  the  street 
railroad,  the  same  to  be  ascertained  and  paid  In  the  manner  provided 
by  law  for  the  exercise  of  the  right  of  eminent  domain. 

Every  grant  of  authority  which  shall  hereafter  be  made  by  ordi- 
nance to  lay  street  railway  tracks  in  any  street  or  highway  which 
shall  be  granted  without  a  full  and  strict  compliance  with  all  of  the 
reijuirements  of  the  law  shall  be  void,  and  any  corporation  acting  or 
attempting  to  act  under  any  ordinance  hereafter  granted,  granting  to 
such  corporation  authority  to  construct  and  operate  a  street  railroad, 
where  such  corporation  has  not  strictly  complied  with  every  require- 
ment of  the  law  pertaining  to  such  grant,  may  be  enjoined  from  exer- 
cising any  rights  or  privileges  under  such  void  grant,  at  the  suit  of 
any  abutting  land  owner. 

Provided,  that  no  owner  of  property  fronting  or  abutting  upon  any 
street  where  It  is  proposed  to  construct  or  operate  a  street  rail- 
way shall,  after  having  petitioned  the  city  council  or  other  proper 
corporate  authority,  as  the  case  may  be,  as  required  by  law,  be  per- 
mitted to  revoke  or  cancel  such  signature  to  such  petition  after  the 
said  petition  shall  have  been  tiled  with  the  said  city  council  or  city 
clerk  or  other  corporate  authorities,  as  the  case  may  be. 

The  right  to  charge  a  fare  of  5  cents  given  under  any  existing 
ordinance  or  grant  of  tight  to  construct  and  operate  a  street  railroad 
shall  remain,  and  such  rate  of  fare  as  is  now  charged  shall  not  be 
lessened  or  increased  iluring  the  life  of  or  the  remainder  of  the  term 
of  such  ordinance  or  grant. 

The  city  council  or  other  proper  corporate  authorities,  as  the  case 
may  be,  shall  have  the  power,  without  said  petition  of  said  land 
owners,  to  extend  any  ordinance  heretofore  granted  and  now  In 
force,  granting  the  right  to  construct  and  operate  a  street  railway  in 
any  street  or  highway  at  any  time  before  its  expiration,  for  a  period 
of  not  longer  than  fifty  years. 

In  every  ordinance  so  extended  for  carrying  passengers  on  the 
street  railroad  operated  under  such  ordinance,  and  where  an  ordi- 
nance shall  be  extended,  tnc  rate  of  fare  shall  be  5  cents  during  the 
first  twenty  years  of  the  period  of  such  extension;  provided,  how- 
ever, that  the  rate  of  fare  shall  not  be  fixed  by  said  corporate  authori- 
ties in  any  case  for  a  period  of  longer  than  twenty  years,  and  the 
fare  so  fixed  shall  In  no  case  exceed  5  cents  for  a  single  ride  within 
the  limits  of  any  city,  town  or  village. 

The  city  council  or  other  proper  corporate  authorities  shall  have 
the  power  to  fix  the  rale  of  fare  to  be  charged  in  any  ordinance  heie- 
after  granted,  provided  such   rate  shall  not  exceed  5  cents,  and  when 


the  rate  is  so  fixed  it  shall  not  be  lessened  by  the  said  city  council  or 
other  corporate  authorities,  as  the  case  may  be,  at  any  time  during 
the  period  of  twenty  years  after  the  passage  of  the  said  ordinance. 

MOTOR  FOR  STOW  DRILL. 


Ill  previous  issues  we  have  published  illustrated  descrip- 
tions of  the  combination  of  electric  motors  and  the  Stow 
flexible  shafting  for  portable  machines  for  drilling,  reaming, 
tapping,  calking,  etc.,  where  access  to  an  electric  current 
may  he  had.  The  Stow  Manufacturing  Company,  of 
Binghamton,  N.  Y.,  placed  its  apparatus  on  the  market 
about  four  years  ago,  and  while  it  has  given  the  best  of  sat- 
isfaction, since  that  time  a  demand  has  developed  for  a  dust 
and  water  proof  motor  which  the  company  has  met  by  the 
motor  which  is  shown  here. 

The  frame  is  in  the  form  of  a  hollow  cube  with  inwardly 
projecting  poles.  At  each  end  is  a  circular  opening  over 
which  is  bolted  the  end  plate  supporting  the  bearing ;  by 
merely  changing  the  end  plates  to  bring  the  oil  chambers 
into  place,  the  motor  may  be  run  in  almost  any  position. 
One    of  the    end  plates    is  e.xtended  into  a   short    cylinder. 


STOW    IRON    CI.AU    MOTOR    AND    DRILL. 

forming  a  case  for  the  commutator  autl  lirush  holder.  The 
field  coils  are  protected  by  metallic  cases,  but  can  be  easily 
moved.  In  sizes  below  2  h.  p.  the  motors  have  two  and  in 
the  larger  si/.es  four  poles.  The  portal)lc  motors  arc  fitted 
with  truck  wheels,  leg,  eye  bolt,  side  brackets,  reel,  30  yards, 
of  insulated  wire  and  one  set  of  reduction  gears.  Material 
and  workmanship  are  of  the  best;  mica  insulation;  rheos- 
tats protected  by  an  iron  case;  gears  covered.  When 
desired,  motors  of  this  type  for  direct  connection  will  he  fur- 
nished. Selig,  Sonncnthal  &  Co.,  85  Queen  Victoria  street, 
London,  are  the  European  agents  of  this  company. 


The  bill  ])roviding  for  free  transfers  on  the  West  End 
road  of  Uoston  failed  in  the  Massachusetts  Senate  liy  a  vote 

"f   25  >"  '  '•  

Judge  Watson  of  the  Supreme  Courl  of  Maine  li.is  ruled 
that  a  passenger  standing  on  the  philfnnn  of  n  slreel  car 
may  not  recover  damages  by  reason  of  being  llirown  off 
when  going  around  a  curve. 
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PERSONAL. 


O.  A.  Harlow  of  Miller's  Falls,  has  been  appointed  superintendent 
of  the  new  electric  railway  at  Amherst,  Mass. 


C.  K.  King,  secretary  of  the  Ohio  Brass  Company,  Mansfield,  O., 
was  a  Review  caller  when  in  the  city  a  few  days  ago. 


William  Keutgen,  secretary  of  the  Staten  Island  Electric  Railroad 
Company,  is  very  ill;  he  was  operated  upon  for  appendicitis. 


Jacob  Mellinger,  superintendent  of  the  York   (Pa.)  Street  Railway 
Company,  was  married  to  Miss  Elmira  Eyster  at   Lancaster. 


J.  R.  Ledyard  has  been  appointed  superintendent  of  the  tracks  of 
the  Cincinnati,  Covington  &  Newport  Street  Railway  Company. 


W.  H.  Hansel),  president  of  the  Hansell  Spring  Company  of  New- 
ark, N.  J.,  was  a  caller  on  the  Review  when  in  Chicago  last  week. 


James  G.  Church  has  resigned  as  counsel  for  the  Nassau  Electric 
Railroad  Company,  of  Brooklyn,  and  is  succeeded  by  John  F.  Bren- 
nan,  of  Yonkers. 

C.  P.  Holcomb  has  been  elected  general  manager  of  the  Holmes- 
burg,  (Pa.)  Tacony  &  Frankford  Electric  Railway  Company  to  suc- 
ceed E.  R.  Gilbert  who  has  resigned. 


Superintendent  Chambers,  of  the  Erie  Construction  Company,  is 
supervising  the  building  of  the  Buffalo  Traction  Company's  road,  and 
after  its  completion  will  become  general  superintendent. 


Lincoln  Van  Cott,  formerly  chief  traveling  auditor  for  the  New 
York  Central  Railroad  has  left  that  road  after  12  years  service  and  on 
May  20  took  the  position  of  purchasing  agent  for  the  Brooklyn 
Heights  Railroad.  

T.  Howard  Atkinson,  vice-president  of  the  East  Penn  Traction 
Company,  has  been  given  the  additional  duties  of  general  manager 
which  include  the  construction  of  extensions  to  the  railway  and  the 
operation  of  the  entire  road. 


Frank  S.  Given,  superintendent  of  the  Columbia  and  the  Donegal 
lines  of  the  Pennsylvania  Traction  Company,  was  married  to  Mrs. 
Mary  Gordon  Schram.  After  a  tour  of  the  Western  cities  they  will 
make  their  home  in  Columbia,  Pa. 


E.  J.  Wessels,  general  manager  of  the  Standard  Air-Brake  Com- 
pany, sailed  for  Europe  on  the  Majestic  on  June  2,  in  the  interest  of 
the  air-brake  business  which  has  greatly  increased  from  the  time  he 
first  went  over  the  ground  in  person. 


Maurice  J.  Hart,  who  some  months  ago  was  indicted  for  the  alleged 
bribery  of  the  New  Orleans  city  council,  by  using  Sioo.ooo  to  secure 
the  passage  of  a  franchise,  has  been  acquitted.  His  accuser  con- 
fessed to  perjury  when  placed  on  the  stand. 


J.  C.  Hutchins,  vice-president  of  the  Citizens  Street  Railway,  has 
been  elected  vice-president  of  the  Detroit  Electric  Railway.  It  is 
expected  that  he  will  remove  the  offices  of  the  new  company  to  the 
foot  of  Woodward  avenue  and  consolidate  them  with  the  offices  of 
the  Citizens  Company. 

Judson  J.  Coleman,  who  has  been  manager  of  the  Allentown  & 
Lehigh  \'alley  Traction  Company  for  many  years,  will  sever  his  con- 
nection with  the  company  July  1,  but  will  continue  in  street  railway 
work  with  another  company.  A.  F.  Walters  will  perform  the  duties 
of  the  office  left  vacant  and  in  addition  will  attend  to  his  present 
work  as  secretary.  James  Uhl  of  Brooklyn,  is  to  be  the  new  superin- 
tendent. 

Frank  .\.  Cicott  has  resigned  his  position  with  the  Ansonia  Brass  & 
Copper  Company  to  take  effect  July  i,  and  will  organize  a  European 
company  to  handle  American  electrical  apparatus  abroad  as  general 
agent,  an  enterprise  which  he  has  been  contemplating  for  some 
months  past.  Mr.  Cicott  has  had  several  years  of  commercial  and 
journalistic  experience  abroad  and  is  familiar  with  European  con- 
ditions, thus  possessing  exceptional  facilities  to  make  this  project  a 
success, 


A.  L.  Mason,  whose  resignation  as  president  of  the  Citizens'  road, 
Indianapolis,  was  noted  last  month,  has  resumed  his  law  practice. 
When  he  accepted  the  presidency  four  years  ago  the  position  required 
but  a  portion  of  his  time,  and  was  not  expected  to  interfere  seriously 
with  his  professional  work.  The  duties  increased  until  all  his  time 
was  taken  up  with  the  road.  When  his  resignation  was  offered  the 
new  board  urged  him  to  accept  a  re  election  which  was  declined. 
Mr.  Mason  has  long  enjoyed  a  lucrative  law  practice,  in  which  he 
has  been  engaged  for  the  past  18  years,  and  was  formerly  a  partner 
of  the  late  Senator  Joseph  E.  McDonald  and  the  late  Hon.  John  E. 
Butler. 

W.  S.  Jewell,  general  manager  of  the  Toledo  Traction  Company, 
and  recognized  as  one  of  the  fast  rising  young  men  in  railway  oper- 
ation, has  presented  his  resignation  to  take  effect  July  i.  The 
announcement  will  be  learned  with  genuine  regret  by  the  fraternity, 
as  it  was  by  the  company  he  leaves;  but  Mr.  Jewell  received  such  a 
flattering  offer  from  another  concern  he  was  unable  to  decline  it. 
He  becomes  the  general  superintendent  of  the  Marsden  Company,  of 
Philadelphia,  which  is  made  up  of  many  of  the  heaviest  capitalists 
there.  The  company  is  working  the  Marsden  process,  which  reduces 
corn  stalks  and  produces  cattle  food  and  corn  cellulose.  The  latter 
is  made  from  the  pith  and  is  capable  of  almost  endless  utility.  Among 
other  uses  it  has  been  adopted  as  a  cushion  to  the  armour  plate  for 
war  vessels. 

NEW  PUBLICATIONS. 


R.  H.  Derrah,  clerk  to  the  president  of  the  West  End  road  of  Bos- 
ton, has  issued  the  second  edition  of  the  "  Street  Railway  Guide  for 
Eastern  Massachusetts,"  compiled  by  him.     Price  10  cents. 


"  Industrial  Railways  "  is  a  handsomely  illustrated  pamphlet  of  50 
pages  describing  the  light  railways  and  rolling  stock  therefor  manu- 
factured by  the  C.  W.  Hunt  Company,  45  Broadway,  New  York. 


The  LIniversity  of  Minnesota  has  sent  out  the  annual  catalog  with 
announcements  for  the  year  1897-98.  An  attendance  of  2,647  '"di- 
cates  that  the  university  is  prosperous.  The  mechanical  and  electrical 
engineering  courses  are  well  patronized.  Prof.  Geo.  U.  Shepardson  is 
in  charge  of  the  electrical  department. 


A  very  complete  catalog  has  been  issued  by  the  University  of  Wis- 
consin. The  schools  of  mechanical  and  electrical  engineering  are 
thorough  and  complete  in  theoretical  and  practical  work.  D.  C. 
Jackson,  professor  of  electrical  engineering,  has  done  much  in  late 
years  to  raise  the  standard  of  practical  work  in  his  department. 


We  are  in  receipt  of  the  fifth  publication  of  the  Year  Book  of  the 
Society  of  Engineers  of  the  LIniversity  of  Wisconsin,  which  is  issued 
by  the  society,  being  edited  by  a  committee  appointed  from  the  various 
technical  departments  of  the  University.  All  the  subjects  in  the 
present  number  are  of  interest  to  engineers.  The  price  of  the  Year 
Book  is  50  cents,  60  cents  postpaid. 


We  acknowledge  the  receipt  of  Duncan's  Manual  for  1897,  the 
twentieth  annual  issue  of  this  publication,  giving  statistics  of  the 
tramway  and  omnibus  companies  of  the  United  Kingdom  and  the 
foreign  and  colonial  companies  registered  in  England.  The  total 
tramway  mileage  open  for  traffic  is  given  as  1,009  miles  for  i8g6  as 
against  982  for  1895,  which  as  stated  is  much  smaller  than  the 
increase  in  population  would  warrant. 


The  Economist  of  Chicago,  has  published  an  "Investor's  Supple- 
ment" which  contains  much  valuable  information  for  those  inler- 
ested  in  the  operation  and  financial  condition  of  leading  Chicago  cor- 
porations, including  the  street  railway  companies.  The  statistics  of 
these  corporations  show  the  amount  of  capital  stock,  bond  issues, 
dividends,  ranges  of  quotations  on  all  stocks  that  have  been  bought 
and  sold  on  the  Chicago  Stock  Exchange  each  year  since  1891  and 
other  information  obtainable.  Maps  of  the  various  street  railway 
systems  in  Chicago  are  shown  and  in  addition  a  double  page  map  of 
the  four  elevated  roads  including  the  L'nion  loop.  This  publication 
does  great  credit  to  the  Economist  and  is  an  indication  of  the  enter- 
prise and  progress  of  the  paper. 
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Interesting  Bits  of  Information  from  all  Parts  of  the  Country, 
Boiled  Down  for  Busy  Readers. 


The  City  Guide  Hook  to  .Vtlanta,  mentioned  last  month 
was  issued  by  the  Atlanta  Railway  Company,  of  which  F. 
M.  Zimmerman  is  superintendent. 


Mrs.  Clifford  Baldwin  has  recovered  $900  against  the 
Fairhaven  t^  ^\'estville  (Conn.)  Railroad  because  the  con- 
ductor failed  to  assist  her  to  alight. 


The  Springfield  Street  Railway  Company  has  placed  an 
order  for  rails  amounting  to  $25,000.  The  reconstruction 
contemplated  this  summer  will  require  an  expenditure  of 
$50,000. 

The  Manhattan  Elevated,  New  York  city,  has  decided  to 
adopt  the  third  rail  electric  system,  and  will  proceed  at  once 
to  put  the  work  underway.  Estimated  cost  of  construction, 
$7,000,000. 

The  Oshkosh  Electric  Railway  Company  has  received 
permission  to  lay  T-rails  in  paved  streets,  on  the  condition 
that  a  timber  will  be  laid  alongside  the  rail  as  was  done  on 
the  other  paved  streets  of  Oshkosh  where  T-rails  arc  laid. 


The  Electric  Car  Sprinkling  Company  will  sprinkle  the 
streets  of  Springfield,  Mass.,  during  the  coming  season,  and 
on  May  20  closed  a  contract  with  the  Springfield  .Street 
Railway  Company  to  furnish  the  power.  These  sprinklers 
have  been  used  in  New  Haven  and  give  excellent  results. 


The  Hridgton  (N.J.)  &  Millville  Traction  Company  has 
recently  suffered  the  loss  of  over  2,300  ft.  of  its  copper 
ground-return  wire  which  was  dug  up  from  its  tracks  and 
carried  off.  Once  before  the  company  lost  13,000  ft.  of 
its  wire  and  the  thieves  are  now  serving  terms  in  the  peni- 
tentiary. 

An  amiable  settlement  has  been  reached  between  the  bond- 
holders and  the  unsecured  creditors  of  the  Mount  Lowe 
(Cal.)  Railway  and  the  threatened  litigation  is  averted.  The 
creditors  will  scale  their  claims  one-half  and  accept  for  the 
balance  bonds  in  the  new  company  which  is  to  purchase  the 
road  at  a  foreclosure  sale. 


The  power  house,  of  the  Union  Traction  Company,  Phil- 
adelphia, which  was  destroyed  by  fire  last  March  is  being 
rapidly  reconstructed.  It  was  found  that  the  boilers  were 
not  materially  injured  by  the  fire  and  that  the  engines  can 
be  repaired.  A  1,500-k.  w.  generator  and  engine  will  be 
placed  in  the  station  on  Delaware  avenue. 


Trolley  lines  connecting  Newark  and  Paterson,  N.  J., 
have  been  in  operation  for  several  weeks  but  a  change  of 
cars  was  necessary  ;  now  through  cars  are  run,  the  crews 
changing  at  division  points  however.  The  fare  is-  17  cents 
from  any  part  of  Newark  to  Paterson  ;  5  cents  to  Helle- 
ville ;   7  cents  to  Passaic,  and  5  cents  to  Paterson. 


ciLy.  The  street  car  tracks  are  of  standard  gage  and  are 
used  by  the  company  in  transferring  freight  to  the  ware- 
houses and  factories.  This  work  has  been  done  by  a  dummy 
engine  but  the  company  contemplates  using  an  electric  motor 
for  this  purpose. 

The  Connecticut  Senate  has  passed  a  bill  providing  that 
every  person  whose  duty  it  shall  be  to  collect  fares  or  tickets 
on  any  street  railroad  car  who  shall  intentionally  neglect  to 
register  as  soon  as  received  by  him  any  fares  or  tickets  so 
received  on  the  register  provided  for  that  purpose,  shall  be 
fined  not  more  than  $50  or  be  imprisoned  not  more  than 
three  months  or  both. 


According  to  the  State  Board  of  Assessors  of  New  Jer- 
sey there  are  613  miles  of  trolley  lines  in  the  state  which  have 
been  built  at  a  cost  of  $80,01 1,559,  an  average  of  $  130,000 
per  mile  of  track.  During  the  past  year  the  total  receipts 
were  $5,770,171,  an  increase  over  the  preceding  year  of 
$713,573.  The  expenditures  were  $3,546,168  and  the  divi- 
dends amounted  to  $124,220. 


Another  deadlock  has  been  reached  in  the  troubled  career 
of  the  municipal  lighting  plant  at  Middleboro,  Mass.,  and 
the  town  may  have  to  go  without  light.  Becoming  discour- 
aged because  of  the  excessive  cost  of  operating,  the  town 
recently  appointed  an  investigating  committee  which  recom- 
mended a  number  of  changes ;  but  as  these  changes  could 
not  be  carried  out  for  the  estimates  made  by  the  committee, 
the  manager  called  a  halt.  Two  of  the  three  members  of 
the  Lighting  Board  have  resigned  and  as  at  least  two  arc 
required  to  sign  checks,  the  one  who  remains  can  do  noth- 


The  Walker  motor  which  was  installed  in  the  52nd  street 
station  of  the  Chicago  City  Railway  in  1894  has  been  idle 
for  about  a  year.  For  this  reason  it  has  been  supposed  that 
this  experiment  of  driving  a  cable  by  an  electric  motor  was 
a  failure  but  such  is  not  the  case.  The  extensions  to  the 
electric  lines  have  been  so  numerous  that  all  the  current  from 
the  old  station  was  needed.  Now  that  power  is  furnished 
from  the  new  station  this  motor  is  again  in  operation  and  is 
satisfactory  in  every  way.  The  current  is  supplied  from 
the  generators  in  the  station  across  the  alley  from  the  cable 
plant.  The  saving  in  labor  for  station  attendance  is  $18  per 
day  and  more  than  compensates  for  loss  incident  to  the  sev- 
eral conversions  of  energy.  The  installation  was  fully 
described  in  the  Rkvikw  of  August,  1895. 


The    Columbus    (Ga.)    Railroa<l    Company   operates  the 
■treet  railway  system  as  well  as  the  belt  railroad  around  the 


The  Citizens'  Street  Railroad  of  Indianapolis,  has  elected 
a  new  directory,  as  follows :  Kennedy  Crasson,  W.  W. 
Kurtz,  R.  H.  Rushton,  W.  C.  Huston,  Joseph  S.  Neff,  F. 
Dundore  and  W.J.  Turner,  all  of  Philadelphia.  Mr.  Cras- 
son was  chosen  president;  W.  F.  Milhollaiul,  secretary  and 
treasurer,  and  Miller  Elliott,  superintendent.  Of  the  old 
board,  F.  Dundore  and  W.  J.  Turner  are  the  only  ones 
remaining,  Mr.  Clay  having  died  recently  and  Augustus 
L.  Mason.  II.  Sellers  McKee,  Murray  A.  Verner  and 
W.  L.  Elder  having  resigned.  Mr.  Mason  was  invited 
by  the  new  board  of  directors  to  retain  the  presidency, 
but  declined,  as  he  desired  to  devote  himself  exclusively 
to  the  practice  of  law  in  the  corporation  branch  of  which 
he  has,  during  the  past  18  years,  won  a  high  reputation. 
Although  retired,  Mr.  McKee  continues  to  be  the  heaviest 
stockholder. 
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SPEED  OF  CARS. 


CRANE  AT  GARFIELD  PARK 


On  May  2^,  the  Supreme  Court  of  Pennsylvania  reversed 
the  decision  of  the  lower  court  in  the  case  of  Katie  Kline, 
by  her  father,  vs.  the  Electric  Traction  Company  of  Phila- 
delphia on  the  ground  that  negligence  on  the  part  of  the 
motorman  had  not  been  proved.  Judge  Williams,  in  dis- 
cussing the  question  of  speed  said  : 

"  We  are  not  prepared  to  lay  down  any  rule  in  regard  to 
the  rate  of  speed  at  which  an  electric  car  may  be  run  between 
crossings.  All  that  can  be  safely  said  upon  this  subject  is 
that  the  car  must  be  kept  well  in  hand,  and  that  the  speed 
must  not  be  so  great  as  to  make  this  impossible,  or  to 
endanger  the  safety  of  the  public  using  the  streets  with 
responsible  care.  But  these  passenger  railways  are  created 
to   facilitate    the    movements   of  the   general    public,  and    to 


Traveling  cranes  have  become  a  necessary  appliance  in 
the  larger  power  and  lighting  plants.  In  handling  the 
heavier  parts  of  dynamos  and  engines  the  old  style  methods 
have  become  too  slow  and  costly  to  be  retained.  The  cut 
herewith  illustrates  a  moderate  capacity  hand  power  traveler 
in  the  new  lighting  plant  at  Garfield  Park,  Chicago,  one  of 
the  most  modern  plants  of  the  kind  in  the  country.  The 
crane  is  of  two  tons  capacity  ;  43-ft.  span  ;  all  motions  are 
operated  by  hand  chains.  It  was  manufactured  and  erected 
complete  with  tracks,  by  the  Whiting  Foundry  Equipment 
Company  of  Chicago,  with  works  at  Harvey,  111.,  which 
makes  several  types  of  hand  power  and  electric  cranes 
especially  adapted  to  power  house  service,  both  for  lighting 
and  street  railway  plants. 


GARFIELU    PAKK    LIGHTING   STATION,   CHICAGO. 


furnish  rapid  transit  for  citizens  from  their  homes  to  the 
business  centre  of  the  city.  They  are  practically  indispen- 
sible  in  all  great  cities.  The  cars  move  upon  a  track  from 
which  they  cannot  turn,  which  is  plainly  visible,  and  which 
is  prepared  with  a  view  to  the  rapid  movement  of  cars 
upon  it. 

"  Upon  a  careful  examination  of  this  record  we  are  unable 
to  find  any  evidence  of  negligence  on  the  part  of  the  defend- 
ant sufficient  to  justify  the  submission  of  the  question  to  the 
jury.  The  injury  was  not  inflicted  at  a  crossing  where  the 
passage  of  pedestrians  should  be  looked  for.  The  child 
was  upon  the  sidewalk,  imtil  it  ran  suddenly  on  the  track 
and  was  struck  on  the  instant  of  reaching  it.  The  immediate 
cause  of  the  injury  was  therefore  her  own  thoughtless  act  for 
u  hich  the  defendant  is  in  no  way  responsible  and  no  act  of 
negligence  on  the  part  of  the  motorman  being  shown,  there 
c;ui  be  no  recovery." 


SPRINGFIELD  (VT.)  ELECTRIC  RAILWAY 
REVIVES. 


The  building  of  a  trolley  line  was  commenced  last  year 
in  Springfield,  Vt.,  a  manufacturing  town  of  3,000  inhabi- 
tants, but  from  lack  of  funds  the  project  was  abandoned. 
Recently  E.  C.  Crosby  and  M.  A.  Coolidge  secured  a  con- 
trolling interest  and  will  finish  the  line.  Passengers,  freight 
and  mail  will  be  carried  and  connection  will  be  made  with 
the  Boston  &  Maine  Railroad.  Water  power  from  the 
Black  river  will  be  utilized  although  this  will  have  to  be 
supplemented  by  a  steam  plant.  The  new  officers  are  Adna 
Brown,  president,  and  Messrs.  Crosby  and  Coolidge,  direc- 
tors. 


Concessions  for  a  system  of  trollej-  lines  will  be  granted  in 
a  short  time  by  the  municipal  government  of  Jassy,  Roumania. 
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J.  M.  Jones'  Sons  of  West  Troy,  N.  Y.,  have  shipped 
lo  cars  to  the  Syracuse  Rapid  Transit  Railway,  Syracuse, 
N.  Y. 

J.  D.  Murray,  of  New  Brunswick,  N.  J.,  is  constructing 
a  3-mile  extension  for  the  Bennington  &  Woodford  Electric 
Railway,  Bennington,  Vt. 


The  Wheeler  Rail  Joint  Company,  of  Marion,  Ind.,  has 
secured  the  contract  for  joints  to  go  on  the  Marion,  Ander- 
son &  Indianapolis  Railway. 


The  Mertes  Manufacturing  Company,  of  Allegheny,  Pa., 
manufacturer  of  gears  and  pinions  reports  a  steady  increase 
in  the  number  of  orders  booked. 


Meaker  stationary  registers  have  been  adopted  by  the 
Denver  City  Railroad,  West  End  Street  Railroad  and  the 
Colfax  Electric  Railroad,  Denver,  Colo. 


The  Laclede  Car  Company,  of  St  Louis,  has  the  contract 
to  furnish  15  closed  and  25  open  cars  for  the  new  Falls 
Road  Electric  Railway  at  Baltimore,  Md. 


The  Portsmouth  Street  Railway  Company,  Portsmouth 
\'a.,  has  contracted  with  the  Virginia  Electrical  Engineer- 
ing Company  for  the  equipment  of  its  line. 


The  Colfax  Electric  Railway,  Denver,  Colo.,  has  equipped 
all  of  Its  motor  cars  with  the  L^nited  States  electric  heater 
made  by  the  Ohio  Brass  Company,  Mansfield,  O. 


Stanley  Green,  western  sales  manager  for  the  Fuel  Econ- 
omizer Company  of  Matteawan,  N.  Y.,  has  sold  3,000  h.  p. 
of  Green's  economizers  to  the  South  Side  Elevated  Rail- 
road, Chicago. 

The  steady  trade  in  "  Dermaglutine"  pinions  which  A. 
Groctzinger  &  Sons  of  Allegheny,  Pa.,  report  is  good  evi- 
dence that  their  customers  appreciate  the  general  excellence 
of  these  goods. 

The  Peckham  Motor  Truck  &  Wheel  Conqjany  of  New 
^'ork,  has  recently  received  several  orders  for  trucks  from 
Japan,  and  the  company  reports  its  general  foreign  trade  as 
being  very  good. 

C  W.  Blakeslce  A:  Sons,  of  New  Haven,  Conn.,  have 
been  given  the  contract  to  construct  eight  miles  of  electric 
line  for  the  Portland  &  ^'armouth  Street  Railroad  Com- 
|>any,  at  Portland,  Me. 

The  annual  meeting  of  the  General  Electric  Company 
was  held  .May  11,  at  .Schenectady,  when  the  old  board  of 
directors  was  unanimously  reelected.  At  the  meeting  210,- 
000  shares  were  represented. 


I  William   Sharp,  lately   the   western   representative   of  tlie 

'  McEwen   Engine  Company,   has  accepted  the    position    of 

Chicago    selling  agent   for   the    Weston    l'"nginc  Coinpiinv, 

with  ofiices  In  the  Fisher  building. 


For  an  interesting  discussion  of  paints  for  exposed  iron 
and  wood  work  and  carbon  paints  in  particular,  our  readers 
are  referred  to  "  Nobrac,"  the  pamphlet  published  by  the 
Patterson-Sargent  Company,  Cleveland. 


J.  G.  White  &  Co.,  of  New  York,  arc  rushing  the  work 
on  a  contract  which  they  took  recently  to  lay  track  and 
erect  overhead  material  on  three  miles  of  road  for  the  Ports- 
mouth &  Port  Norfolk  Electric  Railway  at  Portsmouth,  Va. 


The  Case  Manufacturing  Company,  Columbus,  O.,  has 
recently  shipped  a  15-ton,  3-motor  electrical  crane  to  the 
Pratt  &  Cady  Company,  Hartford,  Conn.,  and  a  15-ton 
power  crane  to  the  Damascus  Bronze  Company,  Pittsburg, 
Pa. 

S.  C.  Strock,  dealer  in  poles  and  ties,  heretofore  at  50 
Broadway,  New  York,  has  removed  to  the  new  Bowling 
Green  building,  i  i  Broadwav.  He  reports  that  orders  are 
larger  and  of  a  Itctter  nature  than  thev  lia\c  been  for  a  long 
time. 

The  Crane  Company  of  Chicago  will  furnish  the  high 
pressure  valves  and  piping  for  the  Cleveland  &  Lorain 
Street  Railway  and  also  the  connections  for  the  engines  of 
the  People's  Railway,  Dayton,  O.  G.  A.  Hurd  secured  the 
orders. 

The  E.  P.  Allis  Company  of  Milwaukee  reports  the  follow- 
ing among  recent  orders:  Four  i,20oh.  p.  direct  connected 
engines  for  the  new  electric  railway  in  Sydney,  N.  S.  W. ; 
four  i,2oo-h.  p.  direct  connected  engines  for  the  Alley  L, 
Chicajro. 


The  Central  Railway  of  Baltimore  has  awarded  the  con- 
tract to  lay  rails  and  put  up  overhead  work  for  the  Belaire 
road  extension  to  Josiah  L.  Blackwell  and  David  E.  Evans 
&  Co.  The  rails  will  be  supplied  by  the  Pennsylvania  Steel 
Company. 

The  Falk  Manufacturing  Company,  which  is  making  the 
the  special  work  for  the  Oshkosh  electric  road,  has  recently 
received  a  contract  from  the  Madison  City  Railway  Com- 
pany, which  is  to  extend  its  lines  to  University  Heights  and 
Wingra   Park. 

The  Armitage-Hcrschell  Company  of  North  Tonavvanda, 
N.  Y.,  has  sent  out  a  large  colored  litliograph  illustrating  a 
steam  driven  gallery  or  merry-go-round  on  the  grounds  of 
a  pleasure  resort.  Either  steam  or  electricity  can  be  used  as 
motive  power. 

The  Washburn  &  Moen  Manufacturing  Company,  Wor- 
cester, Mass.,  has  discontinued  its  Scranton  office  and  will 
handle  that  business  from  Philiidelphia.  A  branch  has  been 
opened  in  Boston  in  order  to  accommodate  tlie  increased 
business  tlicre. 


Fred  C.  Wilson  &  Co.,  of  Boston,  Mass.,  have  received 
the  contract  to  Iniild  the  Oxford  Central  Electrical  Railroad 
between  Rice's  Junction  and  Norway,  Me.  Including 
branches  to  South  Watcrford  and  East  Stoneham,  the  dis- 
tance is  2  I  miles. 


Grapliitoleo  is  a  ijreparation  of  pure  llaUc  graphite  and 
pclrolMlinn  manufactured  by  the  Joseph  Dixon  Crucible 
C'oiiip.uiy,  of  Jersey  City,  N.  J.,  and  very  higlily  recom- 
nicndccl  as  a  liiliricani  for  bicyck-  chains.  It  is  conveniently 
|>ut  up  jji  lollapsiMc  tulies. 
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I.  N.  Walker  &  Son,  of  I'hilacklpliia,  have  begun  work 
on  their  contract  to  bnikl  the  electric  road  between  Mead- 
ville  and  Edinboro,  Pa.  This  is  a  part  of  a  big  interurban, 
work  on  which  was  delayed  owing  to  a  misunderstanding 
with  the  original  contractors. 


The  Dorner  &  Button  Company  has  been  incorporated  at 
Cleveland,  O.,  to  manufacture  and  deal  in  electric  street  rail- 
way supplies.  The  capital  stock  is  $50,000,  and  the  incor- 
porators are  J.  II.  Van  Dorn,  E.J.  Leighton,  H.  H.  Hodell, 
W.  A.  Button  and  H.  A.  Borner. 


The  Mitchell  Tempered  Copper  Company,  Corr}',  Pa., 
reports  that  its  pure  copper  commutator  bars  are  giving 
perfect  satisfaction.  It  has  recently  filled  the  third  order 
within  sixty  days  for  a  Michigan  road,  and  a  fourth  order 
within  a  month  for  a  New  York  concern. 


The  Morrin  "  Climax  "  boilers  installed  by  the  Clonbrock 
Steam  Boiler  Company,  of  Brooklyn,  at  the  Tennessee 
Centennial  Exposition  at  Nashville,  are  giving  entire  satis- 
faction and  receiving  much  attention  from  visitors.  This 
company,  it  may  be  remembered,  was  awarded  the  entire 
boiler  contract  by  the  Exposition   Company. 


The  headquarters  of  William  S.  Reed  &  Co.,  who  have 
the  contract  to  build  and  equip  the  Milwaukee  &  Waukesha 
Electric  Railway,  are  at  i6io  Great  Northern  Office  build- 
ing, Chicago.  Mr.  Reed  states  that  work  will  begin  about 
May  27,  or  as  soon  as  specifications  can  be  prepared. 


A.  Elbogen  &.  Co.,  39  Third  avenue,  New  York,  thea- 
trical booking  agents,  report  a  good  business  demand  for 
summer  attractions  for  summer  pleasure  resorts.  They  will 
be  pleased  to  enter  into  correspondence  with  street  railways 
and  quote  the  terms  of  the  artists  whom  they  represent. 


The  Garton-Baniels  Electric  Company,  Keokuk,  Iowa, 
reports  an  exceptionally  large  and  increasing  business. 
The  sales  of  lightning  arresters  for  April  were  more  than 
double  the  best  month  in  the  history  of  the  company,  while 
the  foreign  shipments  have  been  particularly  gratifying. 


Brownlee  tS:  Co.  of  Betroit  report  an  active  demand  for 
wooden  trolley  poles  of  their  various  patterns  and  for  cross- 
arms.  The  firm  has  just  closed  a  contract  with  the  New 
York  &  New  Jersey  Telephone  Company  for  70,000  arms, 
the  manufacture  of  which  will  require  800,000  ft.  of  lumber. 


Mcintosh,  Seymour  &  Co.,  of  Auburn,  N.  Y.,  have 
opened  an  office  for  sale  of  their  products  in  New  York 
City  and  continguous  territory  in  the  Ilavemeyer  building, 
room  I  21 1,  26  Cortlandt  street,  the  Pierce  &  Miller  Engi- 
neering Company  having  ceased  to  handle  their  engines  on 
May  20  last. 

The  St.  Louis  Iron  &  Machine  Works  of  .St.  Louis,  are 
building  two  rolling  mill  engines  for  the  plant  of  the  Con- 
solidated Steel  &  Wire  Company  at  Pittsburg,  Pa.  One  is 
a  tandem  compound  condensing  corliss  of  l,Soo  h.  p.  and 
one  a  cross  compound  condensing  corliss  of  2,200  h.  p. ;  the 
shipment  will  weigh  300  tons  and  require  16  cars  to  trans- 
port it. 


The  .Standard  Air-Brake  Company  closed  the  month  of 
May  by  securing  an  additional  order  from  the  Colonies  for 
28  air-brake  outfits  for  electric  motor  and  trail  cars  and  an 
order  for  additional  motor  car  air-brakes.  These  brakes 
have  been  in  use  in  the  Colonics  for  three  years  and  the 
latest  orders  emphasize  the  success  of  the  apparatus. 


In  the  two  years  that  the  New  York  Switch  &  Crossing 
Company,  of  Hoboken,  N.  J.,  has  had  its  automatic  electric 
track  switch  on  the  market  it  has  been  tested  and  found 
practicable,  durable  and  economical  by  many  roads,  among 
them  the  Brooklyn  Heights  and  Brooklyn  City  &  Newtown, 
Brooklyn  and  the  North  Hudson  County  of  Hoboken. 


The  St.  Louis  and  Chicago  agencies  of  the  Abendroth  & 
Root  Manufacturing  Company,  28  Cliff  street,  New  York, 
has  recently  sold  boilers  for  installation  as  follows  :  Schwartz- 
schild  cSc  Sulzberger,  Kansas  City,  1,500  h.  p.;  Cincinnati 
Street  Railway  Company,  1,300  h.  p.;  Banville  Gas,  Elec- 
tric Light  &  Street  Railway  Company,  600-h.  p.,  and  the 
Green  Wood  Fiber  Company,  Chicago,  700  h.  p. 


The  International  Hotel,  Niagara  Falls,  secured  for  the 
headquarters  of  the  American  Street  Railway  Association 
during  the  convention,  was  the  headquarters  for  the  National 
Electric  Light  Association  and  all  speak  very  highly  of  the 
manager,  S.  A.  Greenwood,  and  the  accommodations.  Mr. 
Greenwood  has  only  recently  taken  the  management  but  he 
has  had  a  long  experience  and  is  well  fitted  for  the  position. 


The  New  York  Electro  Vapor  Motor  Company  has  been 
incorporated  to  build  and  equip  railroads.  The  capital 
stock  is  $100,000  and  the  incorporators  are  Thomas  B. 
Hoskins  of  Brooklyn,  William  H.  Goff  of  Brooklyn  and 
Christopher  Longstreet  of  New  York.  Mr.  Hoskins  is 
already  well  known  in  the  street  railway  field  as  the  inven- 
tor of  a  gas  motor  which  has  been  tried  in  California  and 
Ohio.  

Hirsch  Bros.  &  Co.,  investment  brokers  of  New  York 
and  Chicago,  have  placed  the  securities  of  the  Waterloo  & 
Cedar  Falls  Rapid  Transit  Company,  Waterloo,  la.,  and  of 
the  Mason  City  &  Clear  Lake  Traction  Company,  Mason 
City,  la.,  two  new  roads,  notices  of  which  have  appeared  in 
recent  numbers  of  the  Review.  Patrick  Henry  Hirsch  is 
the  resident  member  of  the  firm  at  New  York,  and  Paul  E. 
Ilirsh  at  Chicago. 

George  II.  Pugh  and  James  P.  Orr  of  Pittsburg  have 
invented  a  combined  annunciator  and  advertising  cabinet  for 
use  on  street  cars.  The  device  is  set  in  motion  by  a  jiush 
button  or  a  bell  rope  connection  and  stops  automatically  as 
soon  as  a  new  card  or  leaf  swings  downward  and  displays 
the  next  stop.  Two  cards  are  displayed  at  the  same  time, 
the  "  stop  "  card  and  the  back  of  the  next  one ;  the  backs 
are  utilized  for  advertising  purposes. 


We  are  in  receipt  of  a  handsomely  illustrated  catalog  from 
Mayer  &  Englund,  Philadelphia,  manufacturers  of  electric 
railway  materials  and  supplies.  It  is  Part  I  of  the  General 
Catalog  and  is  devoted  to  overhead  insulation  and  con- 
struction material.  The  firm  is  furnishing  to  the  railways 
doing  business  with  it  a  cloth  bound  mechanical  binder  into 
which  any  subseciucnt  catalogs  can  be  inserted,  and  the  litera- 
ture thus  accumulated   in  one  volume. 
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The  Hansell  Spring  Company  reports  that  it  has  recently 
secured  a  large  building  in  the  rear  of  the  present  location, 
Nos.  7  to  13  Ward  street,  Newark,  N.  J.,  which  increases 
the  floor  space  of  the  plant  bj-  25  per  cent.  Sales  for  Maj' 
were  larger  than  for  any  previous  month  and  many  orders 
are  booked  ahead.  Recent  orders  have  been  received  from 
the  General  Electric,  the  Walker,  the  Peckham  and  the 
Bemis  Car  Box  companies,  and  from  a  number  of  railway 
companies  direct. 

We  have  received  from  the  J.  A.  Fay  &  Egan  Com- 
panj-,  of  Cincinnati,  a  cop}'  of  the  new  poster  exhibiting  the 
wood  working  machinerj-  manufactured  by  the  Egan  Com- 
pany. This  is  probably  the  most  complete  of  its  kind  ever 
published  and  gives  illustrations  of  135  machines  together 
with  memoranda  as  to  special  features  and  capacity,  and  will 
prove  most  convenient  for  reference.  These  have  been 
prepared  for  general  distribution  and  the  company  will  be 
verv  glad  to  send  them  to  interested  parties. 


The  Cambria  Iron  Company  has  been  shipping  for  some 
time  to  the  Metropolitan  Street  Railway,  of  New  York 
City,  rails  and  material  on  account  of  the  new  work,  which 
we  recently'  noticed  in  full.  The  Cambria  Company  has  a 
contract  to  furnish  about  3,300  tons  of  these  rails,  together 
with  almost  an  equal  amount  of  other  material,  consisting  of 
slot  rails,  conductor  bars,  conduit  plates,  tie  rods,  bolts  and 
nuts,  wedges,  washers,  hook  bolts,  etc.  The  rail  section, 
owing  to  its  peculiar  shape,  resembling  a  foot  when  inverted, 
has  been  dubbed  the  "  Trilby  Section." 


The  Simonds  Manufacturing  Company,  of  Pittsburg,  Pa., 
reports  that  it  has  a  large  number  of  orders  on  its  books  and 
contemplates  putting  in  new  gear  cutters  and  turning  lathes. 
The  company  asks  the  indulgence  of  all  who  have  suffered 
delav  in  shipments  because  it  has  just  completed  moving  its 
machinery  and  stock  into  its  new  shop,  which  is  that  formerly 
occupied  by  the  Westinghouse  Machine  Company  at  25th 
and  Liberty  streets.  The  new  shop  covers  three  times  the 
floor  space  that  was  in  the  old  one,  and  being  equipped  with 
large  traveling  cranes  much  larger  work  can  be  readily 
handled. 

The  New  Haven  Register  Company,  New  Haven,  has 
closed  good  orders  as  follows :  for  the  Consolidated  of  Pitts- 
burg, for  all  of  the  230  new  cars  in  addition  to  the  New 
Haven  machines  already  in  use ;  for  the  Market  Street  road 
San  Francisco,  200  double  registers,  fare  and  transfers 
ordered  liy  wire,  making  550  in  use  by  that  system.  Gen- 
eral .Sales  Agent  Loper  has  also  closed  contracts  for  double 
registers,  5-cent  fares  and  school  tickets  for  the  entire 
system  of  the  Louisville  road,  and  for  the  entire  equipment 
of  the  People's  Railway  and  the  Dayton  Traction  Company, 
both  of   Dayton,  O. 

A  neat  and  handsome  catalog  has  been  sent  by  War- 
ren Webster  &  Company  describing  the  oil  and  steam  sepa- 
rators made  by  this  firm.  In  tests  and  in  ])ractise  the  steam 
scperators  have  proven  well  adajjted  to  furnish  commercially 
dry  steam  under  all  the  variable  working  conditions  of  any 
plant.  When  the  exhaust  steam  is  to  be  used  for  raising 
the  temperature  of  water  or  for  heating  buildings  the  oil 
separator  is  designed  to  estrand  the  cylinder  lubricant  and 
any  other  oils  that  may  be  present  in  the  steam,  thus  insur- 
ing clean  tanks,  radiators,  etc.,  and  furnishing  relief  from 
obnoxious  odors  incident  to  the  presence  of  oil. 


Edward  P.  Sharp,  manufacturers'  agent,  909  Morgan 
building,  Buffalo,  N.  Y.,  advises  that  he  has  recently  sold 
two  22-ft.  second-hand  Pullman  car  bodies  to  the  Anaconda 
(Mont.)  Street  Railway  Company,  after  repainting  and 
equipping  them  with  motors,  and  two  from  the  same  lot  to 
the  Metropolitan,  of  Toronto.  Mr.  Sharp  has  a  number 
of  Edison  No.  6  and  F-30  motors  which  were  part  of  the 
equipment  of  the  Syracuse  Consolidated,  some  Westinghouse 
No.  3  motors  and  extra  armatures  and  a  large  amount  of 
material  for  old  style  motors,  all  of  which  is  offered  at  very 
low  prices.  The  Macallen  sheet  mica  insulators  can  also  be 
supplied  at  low  rates. 

After  sharp  competition  the  McGuire  Manufacturing 
Company  has  been  awarded  the  contract  for  the  electric 
trucks  which  are  to  displace  the  steam  trucks  now  in  use  on 
the  120  cars  of  the  Alley  Elevated  of  Chicago.  The  suc- 
cess of  the  McGuire  truck  on  the  Brooklyn  Bridge,  which 
is  perhaps  the  severest  service  in  the  country,  probably 
decided  the  award.  The  McGuire  Company  has  also 
secured  the  contract  for  102  trucks  for  the  Consolidated 
Traction  Company  of  Pittsburg.  Orders  for  100  or  over 
equipments  are  rather  scarce  these  days  and  that  two  such 
orders  should  go  to  the  same  company  in  one  week  is  cer- 
tainly complimentary. 


H.  W.  Burgett,  of  Brookline,  Mass.,  represents  the  syndi- 
cate which  has  taken  the  contract  to  build  ten  miles  of 
standard  gage  electric  road  from  Waterbury  to  Stowe,  Vt., 
for  the  Mt.  Mansfield  Railroad  Company,  of  which  P.  D. 
Pike  is  president,  C.  L.  McMahon,  vice-president;  F.  O. 
Burt,  treasurer,  and  L.  C.  Moody,  secretary,  all  of  Stowe. 
The  cars  will  be  42  ft.  long,  with  a  baggage  compartment, 
and  be  equipped  with  two  40-h.  p.  motors.  A  freight  car 
will  be  equipped  with  powerful  motors  to  haul  the  freight 
or  passenger  cars  of  the  Central  Vermont  Radroad  over 
the  line  when  necessary.  The  pleasure  travel  to  Mt.  Mans- 
field is  expected  to  be  very  profitable. 


The  Automatic  Circuit  Breaker  Company,  of  Newaygo, 
Mich.,  is  advised  by  the  Attica  Electric  Light  Company, 
Attica,  Ind.,  as  follows  :  "  We  have  one  circuit  that  reaches 
so  high  above  station  that  every  storm  touches  it,  and  here- 
tofore in  the  past  nine  years  have  lost  four  armatures  through 
lightning,  and  before  putting  on  your  circuit  breakers  were 
practically  worried  to  pieces  by  every  flash  of  lightning  for 
fear  of  damage  to  a  costly  armature.  This  last  year  we 
have  got  over  our  worry  on  that  score,  as  our  lines  have 
been  hit  with  lightning  repeatedly  in  one  night,  and  in  one 
case  20  lamps  in  series  smashed  and  circuit  knocked  out,  but 
circuit  was  broken  every  time  and  armature  saved." 


Louis  Enricht,  1413  Chamber  of  Commerce,  Chicago, 
has  been  awarded  the  contract  to  completely  construct  the 
39  miles  of  single  track  for  the  Indianapolis,  Anderson  & 
Marion  Electric  Railway,  giving  $20,000  bond  to  have  the 
road  in  operation  by  August  12,  1897,  with  the  Fidelity  & 
Deposit  (Jompany  of  Baltimore  as  surety.  Mr.  Enricht  has 
let  the  following  sub-contracts  : — grading,  Cochran  &  Ross, 
Chicago;  tracklaying,  Parker  &  McNair,  Chicago ;  trolley 
and  feed  wire,  American  Electrical  Works,  Providence; 
overhead  material,  Ohio  Brass  Company,  Mansfield  ;  boilers, 
engines  and  steam  fitting.  Chandler  &  Taylor,  Indianapolis, 
and  generators,  motors  and   car   equipments,    Westinghouse 
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Electric  &  Manufacturing  Company-  Frank  A.  Maus  and 
other  capitalists  of  Inilianapolis  have  advanced  Mr.  Enricht 
about  $65,000  cash  on  his  contract,  the  balance  being  notes 
of  the  compan}-  secured  by  first  mortgage  bonds  of  the  rail- 
way. Saitl  bonds  are  given  only  as  collateral  and  revert 
back  to  the  company  when  the  notes  are  paid. 


The  Christensen  Engineering  Works,  Milwaukee,  are 
making  very  satisfactory  progress  in  introducing  their  air 
brake  for  street  cars.  Catalog  A,  just  issued,  is  an  interest- 
ing pamphlet  of  28  pages,  fully  illustrated,  and  is  a  practical 
discussion  of  the  air  brake  problem  in  addition  to  a  detailed 
description  of  the  Christensen  brake.  Either  axle  or  direct 
motor  driven  compression  is  furnished  as  desired,  although 
for  heavy  cars  runnining  at  speeds  upwards  of  25  miles  per 
hour  the  motor  compresser  is  advised.  The  pamphlet 
should  be  carefully  studied  by  every  manager.  Among 
recent  installations  of  this  brake  is  an  order  for  14  motor 
and  10  trail  cars  for  the  Chicago  Suburban,  where  the 
brakes  are  giving  splendid  service  on  high  speed  cars.  The 
Chicago  office  is  1402  Fisher  building. 


The  South  Side  Elevated  Railroad  Company  of  Chicago 
has  let  contracts.  The  190  x  120-ft.  power  house  at  State 
and  40th  streets  will  be  equipped  with  four  1,200-h.  p. 
cross-compound  condensing  engines,  built  by  the  Edward  P. 
AUis  Co.,  of  Milwaukee,  direct  connected  to  four  Soo- 
k.  w.  generators  supplied  by  the  Westinghouse  Electric  & 
Manufacturing  Company  of  Pittsburg.  Chain  grates,  fuel 
economizers  and  cooling  towers  will  be  employed.  The 
Johnson  Company  of  Johnstown,  Pa.,  will  furnish  the  40-lb. 
rail  in  60-ft.  lengths,  and  J.  M.  Atkinson  &  Co.,  of  Chicago, 
their  horseshoe  rail  bond.  Cables  of  500,000,  1,000,000 
and  1,500,000  circular  mils  will  be  supplied  by  the  Western 
Electric  Company  of  Chicago.  Frank  J.  Sprague,  of  New 
York,  will  equip  six  cars  for  an  experiment  with  his  system 
of  train  control. 

The  Standard  Paint  Company,  Si  John  street,  New  York, 
reports  that  the  demand  for  the  P  &  B  products  among  elec- 
tric railways  was  never  better  than  at  present.  The  tape  for 
electric  railway  use  is  furnished  in  any  width  desired  and  is 
guaranteed  free  from  rubber  or  anything  that  will  carbonize 
or  dry  out ;  it  is  extensively  used  in  connection  with  the  P 
&  B  compound  for  re-insulating  cables.  The  company  is 
ready  at  all  times  to  furnish  gratis,  express  prepaid,  a  suffi- 
cient quantity  of  any  of  the  materials  manufactured  by  it  to 
enable  bona  fide  inquiriers  to  make  practical  tests.  A  new 
specialty  is  the  water  paint  called  "magnite;"  it  is  made  in 
several  shades  as  well  as  white  and  when  in  a  liquid  form 
flows  freely  and  gives  a  smooth,  even,  water-proof  finish. 
It  is  admirably  adapted  for  the  inside  of  car  barns,  power 
houses,  walls,  etc. 

The  Ball  Engine  Company,  Erie,  Pa.,  reports  the  follow- 
ing recent  shipments  of  engines  for  electric  purposes : 
Vulcan  Coal  Companj',  Treveskyn,  Pa.,  one  225-h.  p. 
engine,  direct  connected  to  generator  ;  Queen  City  Electric 
Light  &  Power  Company,  Clarksville,  Tenn.,  one  125-h.  p. 
engine;  Langhorne  (Pa.)  Electric  Light  &  Power  Com- 
pany, third  order,  one  200-h.  p.  engine ;  Maxwell  House, 
Nashville,  Tenn.,  third  order,  125-h.  p.  direct  connected  to 
dynamo;  Rockvillc  Water  Works,  Rockville,  Md.,  one  So- 
h.  p.  engine ;    Wilmington   Gas    Light    Company,  Wilming- 


ton, N.  C,  third  order,  one  500-h.  p.  cross  compound 
engine;  Pennsylvania  Tube  Works,  Pittsburg,  Pa.,  one  60- 
h.  p.  engine;  Seaboard  Air  Line,  Portsmouth,  Va.,  one  70- 
h.  p.  d.  c.  to  dynamo;  Apollo  Iron  &  Steel  Works,  Apollo, 
Pa.,  fourth  order,  one  150-h.  p.  vertical  cross  compound, 
direct  connected  to  alternating  machine ;  Kirk's  Soap  Fac- 
tory, Chicago,  one  50-h.  p.  engine,  d.  c.  to  dynamo ;  Lex- 
ington Hotel,  Richmond,  Va.,  one  40-h.  p.  engine  ;  Congo 
Mining  Company,  Congo,  O.,  one  175-h.  p.  engine;  Wain- 
wright  Brewing  Company,  Pittsburg,  Pa.,  one  So-h.  p. 
engine ;  Fox  Pressed  Steel  Company,  Pittsburg,  Pa.,  one 
loo-h.  p.  engine ;  F.  O.  Ilorton  Cement  Company,  Binne- 
water,  N.  Y.,  6o-h.  p.  engine ;  Lakewood  Hotel  &  Land 
Company,  Lakewood,  N.  Y.,  165-h.  p.  tandem  compound 
engine. 


The  reputation  which  the  Central  Electric  Company 
enjoys,  is  evidenced  by  the  many  large  orders  received  for 
trolley  bushings,  bearings  and  overhead  materials.  It  has 
lately  made  some  very  large  shipments  of  overhead  mate- 
rials to  Europe,  and  is  continually  receiving  congratulatory 
information  relative  to  shipments.  The  following  is  the 
substance  of  a  letter  received  from  one  of  its  customers 
which  shows  the  high  esteem  in  which  the  Central  Electric 
Company  is  held  by  those  with  whom  it  transacts  business  : 

"Central  Electric  Co.— Gentlemen:— The  500  commutator  bars 
ordered  by  us  some  time  ago  are  received.  They  look  so  nice,  and 
tit  so  well,  that  we  herewith  send  you  our  order  for  500  more,  which 
we  hope  you  will  fill  at  your  earliest  convenience.  They  are  the  best 
looking  bars  we  have  ever  had,  and  I  do  not  believe  there  is  any 
question  about  their  efficiency.  This  order  completes  my  promise  of 
a  thousand,  but  you  will  receive  another  order  from  us  for  more, 
before  long. 

Yours  truly.  President  and  General  Manager." 

The  company  feels  very  much  gratified  with  its  railway 
business  and  the  marked  success  with  which  its  several  spec- 
altics  have  met.  It  is  carrying  in  stock  a  complete  line  of 
Bound  Brook  trolley  bushings  and  is  prepared  to  furnish 
Bound  Brook  motor  bearings  which  are  of  the  highest 
grade.  It  is  also  westejn  agent  for  the  De  Witt  sand  boxes 
and  has  lately  received  some  very  large  contracts  for  deliv- 
eries of  these  boxes.  The  changeable  electric  head  light  is 
manufactured  by  Crouse-Hinds  of  Syracuse,  N.  Y.,  for 
which  it  is  the  western  agent,  and  it  is  constantly  equip- 
ping entire  roads,  with  this  head  light.  Samples  are  sent 
on  trial  to  responsible  parties,  and  it  claims  that  thus  far  it 
has  never  sent  out  a  sample  with  any  other  result  than  that 
of  receiving  the  order  for  the  complete  equipment  of  the 
road.  Among  the  foremost  of  its  specialties  are  the  Bill- 
ings &  Spencer  products,  the  drop  forged  copper  commuta- 
tor bars  manufactured  under  the  Billings  patent.  It  has 
lately  received  some  very  fine  contracts  for  commutator 
bars,  and  from  the  orders  which  are  now  on  hand  for  future 
deliveries  of  overhead  materials,  supply  parts  and  commu- 
tator bars,  the  outlook  is  encouraging.  It  is  very  anxious 
to  secure  specifications,  and  requests  for  prices,  as  it  claims 
it  is  in  a  position  to  offer  inducements. 


Joseph  A.  Rhomberg,  president  of  the  Dubuque  Street 
Railway,  died  suddenly  of  heart  disease  on  May  17.  He 
had  been  prominently  identified  with  various  interests  in  that 
city  for  many  years  and  practically  owned  the  road.  He 
had  resided  in  Dubuque  since  1S50,  and  was  a  man  of 
remarkable  energy  and  persistenc)'. 
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Removal  Notice. 


We  beg  to  announce  that  we  have  removed  from 
the  Betz  Building,  to  10  So.  Tenth  Street,  Philadelphia, 
where  we  have  established  a  large  and  commodious 
warehouse.  We  now  have  in  stock  a  full  line  of  mate- 
rial manufactured  by  the  well-known  Companies  we 
represent,  together  with  a  Full  and  Complete  Stock  of 
Electric  Railway  Material  and  Supplies  for  immediate 
shipment.  Our  facilities  for  handling  our  rapidly  in- 
creasing l:»usinebS  are  now  strictly  fii'st-class. 

MAYER  &  ENGLUND, 


1()  South  Tenth  St. 


Phi ladelp h  i  a ,  Pa. 


WRITE  FOR  LATEST  PRICES.      IMMEDIATE  SHIPMENT  FROM  STOCK. 


3-CENT  FARE  WINS  IN  INDIANA. 


State  Supreme  Court  Upholds  Constitutionality  of  the 
3-Cent  Fare  Law. 


In  the  May  Review  the  history  of  the  Indianapolis  case 
was  brought  down  to  the  point  where  a  test  case  on 
the  3-cent  fare  in  Indianapolis  had  been  carried  into  the 
supreme  court  of  the  state.  This  court,  on  )unc  i  i,  handed 
down  its  opinion  sustainiiif;  the  law.  We  ()uote  from  the 
ruling  as  follows : 

"  It  is  insisted  by  appellant  (the  City  of  Indianapolis)  that  the  act 
of  1897  is  unconstitutional  because  it  impairs  the  obligation  of  a  con- 
tract. Counsel  for  appellant  do  not  point  out  any  contract  the  obli- 
gation of  which  is  Impaired  by  said  act. 

"  If  it  is  the  contract  under  which  the  street  railway  comiiany  took 
possession  of  thi' streets  of  ln<lianapolis  and  constructed  its  tracks, 
it  is  sufficient  to  say  that  the  city  was  not  authorized  to  enter  into  any 
contract  which  would  prevent  the  legislature  from  legislatinK  upon 
the  subject  of  fares.  It  is  settled  law  that  the  legislature  has  the 
power  to  reasonably  regulate  the  rates  of  fares  for  transportation  of 
passengers  within  the  state  on  street  railways.  (Hocket  vs.  -State, 
105.) 

"  The  right  of  the  legislature,  however,  to  regulate  the  fare  upon 
street  railroads  organized  underthe  act  of  1861  does  not  depend  upon 
the  reservation  of  the  right  to  amend  or  appeal  the  act  in  section  1 1 
of  the  act.  That  power  would  exist  even  If  the  right  to  amend  or 
repeal  the  act  had  not  been  reserved.  In  order  to  exempt  a  common 
carrier  from  legislative  control  over  Its  rates  of  fare  it  must  appear 
that  the  exemption  was  maile  in  its  charter  by  clear  and  unmistaka- 
ble language,  inconsistent  with  the  exercise  of  such  power  of  the 
legislature. 

'•  Appellant  had  the  power  to  prescribe  the  terms  upon  which  and 
the  time  for  which  a  street  railroad  company  organized   under  said 


act  of  1861  should  occupy  the  streets  of  said  city,  but  such  contract 
when  made  was  subject  to  the  right  of  the  legislature  to  amend  or 
repeal  said  act  at  its  discretion;  and  no  contract  made  by  the  city 
with  a  street  railroad  company  could  prevent  the  exercise  of  such 
power  by  the  legislature. 

"  It  is  clear,  therefore,  that  said  act  of  1897  does  not  impair  the 
obligation  of  any  valid  contract  of  either  the  state  or  appellant." 

On  the  question  of  special  legislation  the  court  says  : 

"  It  is  next  insisted  by  counsel  for  appellant  that  said  amendment 
Is  a  local  and  special  act,  and  is  therefore  in  conflict  with  section  13 
of  article  11  of  the  constitution,  which  provides  that  corporations 
other  than  banking  shall  not  be  created  by  special  act,  but  may  be 
formed  under  general  laws. 

"The  power  to  declare  a  statute  unconstitutional  is  one  of  the 
highest  Intrusted  to  a  judicial  tribunal,  and  is  only  to  be  exercised 
with  the  greatest  care,  and  only  when  there  Is  no  doubt  of  the  uncon- 
stitutionality of  the  law.  If  there  Is  any  doubt  in  the  mind  of  the 
court  as  to  the  constitutionality  of  a  law  it  must  be  resolved  In  favor 
of  its  validity.  To  doubt  is  to  resolve  in  favor  of  the  constitutionality 
of  the  law. 

"  It  Is  not  necessary,  under  the  provisions  of  section  23  of  article  4, 
declaring  that  all  laws  shall  be  general  and  uniform  throughout  the 
st.ite,  that  legislation  concerning  cities  should  operate  uniformly  on 
all  the  cities  in  the  state  to  make  it  general.  A  law  which  applies  to 
cities  having  a  population  of  100,000  or  more  when  there  Is  but  one 
such  city,  but  is  so  framed  as  to  operate  on  all  other  cities  in  the  state 
as  they  acijuire  the  necessary  population,  is  a  general  law,  because  it 
operates  upon  all  cities  alike  under  the  same  circumstances. 

"  Neither  Is  it  necessary  that  a  law  concerning  the  fares  to  be  col- 
lected by  street  railway  companies  shall  o[>erate  uniformly  on  all 
street  railroads  in  the  state.  It  is  sufficient  If  Its  operates  alike  upon 
all  such  companies  under  the  same  circumstances  and  conditions. 
Such  a  law  is  gc-neral  with  the  meaning  of  the  constitution. 

"  When,  therefore,  a  local  or  special  law  is  enacted  upon  a  subject 
not  enumerated  in  section  22,  and  it  is  the  expressed  opinion  and 
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ELECTRIC  STATION   MANAGERS: 


TO     WASTE    YOUR     EXHAUST     STEAM. 

which  you  are  doing,   when  you  can   sell   it   at   a    large 
Many  Street  Railway  and  Electric  Light  Companies  are  making  handsome  dividends  from  this  source. 


YOU  CAN'T  AFFORD 

profit- 

YOUR  COAL  BILL  *"^'^^^''° "'°"" 

These  are  some  of  the  street   railway  companies  that 
have  adopted  our  systems: 

Springfield,  (III.)  Elec.  Lt.  &  St.  Ry.  Co. 
Terre  Haute  Electric  Railway  Co. 
Danville  aas,  Elec.  Lt.  &  St.  Ry.  Co. 
St.  Joseph  Street  Railway  Co. 
Ottumwa  Electric  Railway  Co. 


In  JO 


vicinity. 


vlll  send  you 


ONE  MANAGER  SAYS: 

"  HaVR  been  operHling  the  steam  plant  five  years,  warming  between  four 
and  five  million  cubic  fMet  of  space.  Income  from  steam  heat  over  $12,(i00  per 
annum, all  from  exhHust  efceam.  except  from  $^100  to  $.'>00  additional  fuel  in 
consequfnce  of  steam  line.  Carry  live  to  ten  pounds  back  pressure,  accordiuR 
to  temperature  outside,  and  only  need  to  increase  boiler  pressure  same  amount. 
Have  alrearlv  pHid  for  the  entire  installment  of  the  steam  heating  system  out 
of  the  additional  profits  since  we  put  it  in.  Wo  have  no  trouble  or  expense 
from  leaky  joints,  and  w^ 'to  not  employ  arty  additional  help  in  operating  the 
plant  nver  what  we  formerly  employed  for  our  Ut»hting  and  street  railway 


Get  our  New  Catalogue  containing  many  letters  like  this,  and  full  of  information. 

AMERICAN  DISTRICT  STEAM  CO.,  Lockport,  H.  Y. 


judgment  of  the  legislature  that  a  general  law  cannot  be  made  appli- 
cable, this  judgment  is  not  subject  to  be  reviewed  by  the  courts. 

"The  legislature  of  1861,  by  passing  the  act  for  the  incorporation 
of  street  railroad  companies,  could  not  and  did  not  deprive  any  sub- 
sequent legislature  of  the  right  to  determine  whether  a  general  law 
of  fixing  the  maximum  fare  on  street  railroads  could  or  could  not  be 
made  applicable.  If  the  act  in  controversy  is  not  a  general  law, 
as  insisted  by  appellant,  then  under  the  authorities  the  enactment  of 
the  same  is  the  expressed  opinion  and  judgment  of  the  legislature 
that  a  general  law  could  not  be  made  applicable,  and  this  judgment 
cannot  be  reviewed  by  the  courts. 

"  It  follows  that  the  act  approved  March  8,  1897  (acts  i8g7,  page 
201),  so  far  as  involved  in  this  case,  is  constitutional  and  valid.  Said 
act  rendered  the  ordinance  regulating  the  payment  of  a  fare  of  5  cents 
invalid  and  of  no  effect.  Appellee  was  entitled  to  be  carried  for  the 
fare  of  3  cents  fixed  by  the  act  in  controversy,  and  was  not  liable  for 
a  refusal  to  pay  more  than  that,  for  the  reason  that  the  ordinance 
requiring  the  payment  of  a  fare  of  5  cents  was  rendered  invalid  by 
said  act." 

The  company  will  at  once  apply  to  the  federal  court  for 
further  proceedings,  which  it  can  do  by  amending  its  com- 
plaint to  show  the  enforcement  of  the  law  would  reduce 
receipts  below  actual  operating  expenses.  The  attorney- 
general  will  apply  to  Judge  Showaltcr  for  a  modification  of 
his  decision  in  accordance  with  this  decision  and  to  dissolve 
the  restraining  order. 

If  the  city  wins  it  means  a  virtual  confiscation  of  the 
road. 


OBITUARY. 


Tobias  Roach,  for  over  32  years  connected  with  the  street 
railways  of  Troy,  N.  Y.,  died  on  June  ^  after  a  protracted 
illness. 


Silvanus  S.  Riker  died  at  the  Hotel  Buckingham,  New 
York,  on  June  6  at  the  age  of  75.  Mr.  Riker  was  president 
of  the  Washington  &  Georgetown  Railroatl  in  1S74. 


J.  D.  Chandler,  president  of  the  Nashua  Street  Railway, 
Nashua,  N.  H.,  died  Jimc  3,  at  the  age  of  sixty-seven,  leav- 
ing a  wife,  two  sons  and  a  daughter.  He  was  president  of 
the  Nashua  Board  of  Trade,  and  for  26  years  had  been 
auditor  of  the  New  Hamjishire  Fire  Insurance  Companv. 


Charles  R.  Kellogg,  manager  of  the  Waterloo  (la.)  Street 
Car  &  Omnibus  Manufacturing  Company  was  found  dead 
in  his  room  at  the  St.  James,  in  Minneapolis,  on  Ma}-  29. 


Frederick  M.  Laughton,  ex-mayor  of  Bangor  and  presi- 
dent and  general  manager  of  tlie  Bangor  Street  Railway 
Company,  the  first  trolley  line  in  Maine,  died  on  May  27 
after  a  short  illness  at  the  age  of  53. 


John  Radel,  former  owner  of  the  Newark  &  South 
Orange  Street  Railway,  died  at  his  home  in  Newark  on 
Alay  9,  at  the  age  of  74.  Mr.  Radel  was  a  Bavarian  by 
birth,  but  came  to  this  country  early  in  life ;  he  entered  the 
street  railway  field  in  1S76  and  in  adtiition  to  the  line  above 
mentioned  was  interested  in  street  railways  in  New  Bruns- 
wick and  Bridgeport,  Conn. 


ONLY  $25  TO  SAN  FRANCISCO. 


From  Chicago  via  the  North-Westcrn  Lino  (Chicago  cV 
North  Western  Railway),  the  famous  "  California  in  3 
Days"  Route,  June  29  to  July  3,  inclusive.  Choice  of 
routes.  No  change  of  cars.  Similar  rates  will  be  made 
castbound.  For  full  information  apply  to  216  Clark  street, 
or  ticket  agents  of  connecting  lines ;  or  address  W.  B. 
Kniskern,  Chicago,  111. 


It  seems  to  be  cjuitc  a  fad  in  some  places  to  turn  the  street 
cars  over  to  some  charitable  organization  of  ladies  and  give 
the  proceeds  to  some  worthy  cause.  On  Decoration  day 
the  G.  A.  R.  ladies  managed  the  cars  on  the  West  Pcnn 
Railroad  between  Creighton  and  Natrona.  The  money 
collected  was  added  to  the  fund  to  erect  a  soldiers'  monu- 
ment in  Tarcntum  cemetery.  The  regular  motormen  assisted 
the  ladies  in  handling  the  cars,  and  no  accidents  happened. 
Much  enthusiasm  was  stirred  up  in  the  community  over  the 
innovation,  and  every  one  took  a  trolley  ride. 


Peyton  J.  Clark,  superintendent  of  the  Tacoma  Traction 
Company,  was  recently  severely  injured  by  being  thrown 
from  the  top  of  a  car. 
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H.  H.  WINDSOB,  F.  S.  KENFIELD. 

Editor.  Business  Manager, 


CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  of  interest  to  those  engaged 
in  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  officers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 

Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 
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Intending  exhibitors  at  the  Niagara  Falls  convention  in 
October  are  reminded  that  reservations  for  exhibit  space  and 
hotel  accommodation  should  be  made  at  once. 


.\s  ONE  reads  of  the  immense  crowds  drawn  to  the 
Queen's  Jubilee,  he  cannot  refrain  from  a  mental  estimate  of 
what  the  receipts  of  a  big  trolley  system  in  London  town 
would  have  been. 


An  electrical  contemporary  in  England  on  reading  in  an 
American  journal  of  recent  experiments  with  a  so-called 
kinetic  motor  on  a  New  Jersey  line,  is  surprised  and  says  : 
"It  is  not  a  little  strange  that  in  America,  where  electric 
traction  has  been  so  much  developed,  there  should  still  be  so 
many  other  motive  powers  tried  on  traction  work." 

It  forgets  we  have  a  Keely  motor  also. 


TiiK  friends  of  "  reform  "  and  advocates  of  "local  self 
government "  having  achieved  their  object  in  defeating  the 
Humphrey  bills  and  placing  the  Chicago  city  council  in  con- 
trol of  street  railway  franchises  instead  of  a  state  commis- 
sion, appear  to  have  placed  the  city  in  a  state  similar  to  that 
of  the  frogs  after  Jupiter  has  granted  their  prayer  and  sent 
King  .Stork  to  reign  in  place  of   King  Log. 


Such  people  as  were  in  hopes  to  see  some  electric  conduit 
construction  in  Chicago,  may  have  to  postpone  the  realiza- 
tion of  such  expectations  indefinitely.     The  General  Electric 


road  which  started  out  with  a  conduit  ordinance  of  some  6o 
miles  has  been  to  the  city  council  and  in  the  end  will  prob- 
ably be  made  happy  by  authority  to  use  overhead  wires 
instead.  The  storage  battery  road's  turn  will  probably  come 
one  of  these  days,  and  then  it  will  be  all  trolleys  on  the  sur- 
face and  third  rails  on  the  L's,  in  Chicago, 


At  this  writing  Indianapolis  does  not  yet  know  whether 
it  has  3-ccnt  fares  or  not.  Judge  Showalter  went  to  that 
city  and  heard  arguments  and  has  the  matter  still  under  con- 
sideration. If  the  new  law  can  be  made  to  hold,  there  will 
shortly  be  one  town  without  a  street  car  service  unless  it  can 
employ  labor  at  about  75  cents  per  day.  Not  even  a  street 
railway  can  long  keep  up  a  5-cent  style  on  a  3-cent  income. 
But  perhaps  a  3-cent  service  is  what  the  people  there  want. 


The  necessity  for  additional  interurban  lines  is  more  and 
more  forcing  recognition  from  state  legislatures,  and  will 
continue  to  do  so  until  in  every  state  suitable  provision  is 
made  for  country  railways.  In  Wisconsin  at  the  recent 
legislature  positive  provision  was  made  for  securing  rights 
of  way,  and  electric  roads  were  specifically  empowered  with 
all  the  rights  of  eminent  domain  enjoyed  by  the  steam 
roads.  In  Pennsylvania  a  bill  which  conferred  condemna- 
tion powers  upon  electric  lines,  was  defeated,  undoubtedly 
through  steam  road  influence.  The  matter,  however,  is  by 
no  means  settled  but  will  continue  to  come  up  at  each  suc- 
ceeding legislature  until  electric  roads  are  granted  such 
rights,  

Additional  evidence  is  at  hand  showing  the  declining 
interest  in  horseless  carriages.  The  Engineer,  London,  a 
year  ago  offered  prizes  aggregating  over  $5,000  to  the  con- 
testants in  a  road  race.  Although  there  had  been  73  entries 
during  the  year,  only  five  competitors  appeared  at  the 
appointed  date,  and  the  race  was  declared  off.  The  Engi- 
neer says  editorially  :  "  Our  essay  .  .  .  has  placed  the 
world  in  the  possession  of  the  facts  concerning  the  motor 
car  industry  in  this  country.  There  is  at  present  no  such 
industry.  There  is  no  such  thing  as  a  thoroughly  satis- 
factory self-propelled  vehicle.  .  ,  We  have  every  reason 
to  believe  that  the  best  England  can  do  at  present  was 
shown  at  the  Crystal  Palace,  and,  in  the  opinion  of  three 
most  competent  engineers,  the  carriages  shown  were  so 
imperfect,  so  unsuitable  to  the  fulfillment  of  the  purposes 
which  a  motor  car  ought  to  serve,  that  they  would  not  sub- 
mit them  to  further  trial," 


The  reports  of  the  mercantile  agencies  continue  week 
by  week  to  show  a  steady  increase  in  volume  of  business, 
and  prices  are  strengthening  in  some  lines  of  trade.  The 
very  noticeable  advance  in  quotations  of  favorite  railroad 
stocks,  during  the  past  60  days,  is  specially  significant.  The 
advance  ranges  up  to  14'  points,  and  is  not  the  result  of 
manipulation  or  the  London  exchange.  On  the  contrary  it 
is  the  natural,  healthy  result  of  increased  business  carried 
and  in  sight.  The  price  and  demand  for  meats,  both  dressed 
and  on  the  hoof  are  excellent,  and  the  foreign  shipments 
from  Chicago  are  stronger  than  any  time  during  several 
years  past.  The  demand  for  ])rovisions  in  the  manufactur- 
ing slates  is  also  increasing,  which  is  the  result  of  increased 
employment  of  labor  in  mills  and  factories.  Secretary 
(jage's  speech  was  opportune,  and  even  the  interminable 
tariff  bids  fair  to  be  fairly  rounded  up  and  settled.  For  all 
of  which  let  us  be  devoutly  thankful,  and  each  add  his  wor4 
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of  encouragement  that  will  help  drive  back  into  oblivion  the 
ghost  of  lost  contiilencc. 

The  outlook  for  street  railway  enterprises  is  growing  bet- 
ter, antl  by  another  spring  we  should  see  a  very  consider- 
able amount  of  new  work  laid  out  and  financed.  It  will  be 
largely  of  an  interurban  character,  but  such  lines  are  needed 
and  in  many  places  can  be  made  successful. 

There  is  one  lesson  the  American  people  will  do  well  to 
learn  out  of  all  the  trials  incident  to  the  past  four  years, 
and  that  is  the  lesson  of  economy.  As  a  nation,  individuals 
and  corporations  had  fallen  into  many  forms  of  extrava- 
gance. During  the  hard  times  many  went  to  the  other 
extreme,  and  with  the  return  of  the  pendulum  it  is  well  to 
profit  by  the  experiences  of  the  past.  Brighter  days  are  cer- 
tainly here  with  the  golden  promise  of  brighter  still  to 
come.  

In  these  days  a  manager  is  obliged  to  constantly  study 
every  possible  means  for  increasing  his  traflic. 

Street  railways  have  not  been  exempt  from  the  inroads 
which  the  bicycle  has  made  on  the  livery  business,  and  the 
competition  thus  afforded  has  drawn  from  what  has  always 
been  the  most  profitable  business  of  a  road,  that  of  pleasure 
riding.  Obviously  the  thing  to  do  is  to  make  the  best  possi- 
ble virtue  of  the  necessity,  by  arranging  to  carry  wheels  for 
pay.  In  many  cities  the  best  wheeling  grounds  are  some 
distance  out,  or  reached  only  by  riding  over  rough,  unpleas- 
ant, or  streets  occupied  by  traffic  teams.  Where  such  are 
the  conditions  a  good  business  can  be  done  in  providing 
facilities  for  carrying  wheels  either  in  a  special  car  or  on  the 
dash.  In  Pittsburg  one  line  runs  a  large  number  of  bicycle 
cars,  which  have  been  provided  by  slight  changes  in  old  cars 
which  otherwise  would  have  gone  out  of  service  entirely. 
The  demand  for  dash  racks  has  already  called  out  several 
manufacturers  who  offer  to  furnish  the  equipment  at  a  rea- 
sonable price.  Several  roads  have  devised  and  built  their 
own  racks  in  the  company's  shops. 

So  far  as  we  can  learn  the  scheme  has  proved  satisfactory 
alike  to  the  company  and  the  public,  and  the  general 
adoption  of  the  plan  seems  likely  and  desirable. 


American  made  electric  railway  apparatus  is  beyond  any 
question  the  best  in  the  world.  The  demand  here  has  been 
so  great,  and  the  requirements  insisted  on  by  railway  man- 
agers such  that  the  standard  has  steadily  and  rapidly  been 
advanced  to  a  point  of  high  perfection.  The  same  state- 
ment applies  with  equal  force  to  the  great  variety  of  smaller 
supplies  which  are  less  conspicuous  but  hardly  less  essential 
to  the  operation  of  a  well  operated  line.  In  the  point  of 
manufacture  we  lead  the  world,  and  while  the  manufacturers 
of  Germany  are  very  good  imitators,  which  some  even 
insist  is  carried  to  the  extent  of  actual  piracy,  and  while  they 
have  the  advantage  of  cheaper  labor,  the  fact  remains  that 
ours  is  by  long  odds  the  best  of  all.  Our  manager  friends 
across  the  water  will  find  in  buying  for  electric  railway  ser- 
vice, from  a  brake  handle  to  a  generator,  it  pays  to  buy  the 
best.  In  many  cases  the  difference  in  price  between  the 
foreign  and  American  made  supplies  is  very  slight,  but  even 
when  our  prices  are  higher,  time  will  undoubtedly  prove  the 
economy  of  using  the  American  made  article.  America 
leads  the  world  in  electric  railways  ;  and  naturally  American 
manufacturers  also  lead  the  word  in  the  excellence  and 
superiority  of  their  railway  supplies. 

The    time  will    possibly  come  when   "as  good"  will    be 
made  abroad  but  it  will  be  a  long  time,  for  our  American 


manufacturers  have  already  the  advantage  of  lo  years' 
experience,  and  are  quicker  to  see  improvements  and 
utilize  them.  In  the  meantime  our  best  advice  to  new  for- 
eign roads  is,  use  American  apparatus  and  you  will  have  the 
best  on  earth. 

A  SUBJECT  which  may  well  command  the  study  of 
American  managers,  is  that  of  a  more  permanent  track  con- 
struction, such  as  has  been  the  practice  in  England  and  the 
continent  for  years,  in  which  no  easily  perishable  material 
is  employed.  In  our  own  rapidly  growing  cities  where  the 
capacities  of  water  and  gas 'mains  reach  their  limits  with  un- 
expected frequency,  and  a  false  idea  of  economy  permits  the 
construction  of  sewers  altogether  too  small,  there  has  been 
little  encouragement  to  managers  to  warrant  the  more 
expensive,  though  more  economical,  if  undisturbed,  concrete 
construction.  Our  streets  are  no  sooner  paved  than  they  are 
dug  up  to  make  room  for  some  kind  of  a  "  main  "  and  the 
expenditures  to  which  our  street  railways  have  been  put  by 
these  "  improvements  "  which  are  seldom  any  improvement 
to  the  railway,  has  mounted  into  vast  sums  of  money.  On 
the  other  side  it  requires  all  kinds  of  "  pulls  "  of  the  biggest 
kind  to  secure  a  permit  to  open  up  a  street.  Even  so  far 
back  as  when  George  Francis  Train  and  Charles  Hathaway 
built  the  first  street  railway  in  England  the  law  was  invoked 
and  executed  upon  them  for  "tearing  up  the  Queen's 
highway." 

However,  as  we  grow  older  it  is  to  be  hoped  and  expected 
that  we  too,  will  some  day  become  reconciled  to  streets 
without  the  appearance  of  a  recent  cyclone,  and  as  we  do 
we  may  look  forward  to  a  track  construction  deserving  of 
the  name  "permanent  way." 


Municipal  ownership  of  lighting  plants  has  now  for 
some  years  been  the  popular  demand,  and  at  the  present 
time  the  leaders  in  this  movement  are  casting  their  eyes  upon 
the  street  railways,  and  the  promise  is  made  that  benefits 
without  number  will  flow  from  their  operation  by  municipali- 
ties. Inasmuch  as  there  are  no  municipal  street  railways  in 
this  country,  recourse  is  had  to  European  cities  for  the 
necessary  glowing  statistics  with  which  to  dazzle  the  unsus- 
pecting taxpayer.  European  statistics  are  without  doubt  of 
great  interest,  but  the  conditions  obtaining  there  are  so  dif- 
ferent that  they  are  of  little  value  as  showing  evidence  of 
what  we  may  expect  in  this  country.  This  fact  is,  however, 
an  advantage  to  those  who  quote  them.  The  history  of 
how  the  3-cent  fare  bill  was  defeated  in  the  Missouri  legis- 
lature, which  we  publish  in  another  column,  shows  that  the 
honest  supporters  of  measures  inimical  to  the  railways  are 
glad  to  be  convinced  of  their  error,  and  it  will  only  be 
necessary  to  place  the  truth  before  the  man  who  has  most  to 
lose,  the  taxpayer,  and  he  will  put  a  quietus  upon  the  scheme. 
Having  no  municipal  railways  here,  we  can  not  compare  the 
actual  results  obtained  with  the  promises  which  arc  held  out 
to  us,  and  it  is  in  order  to  profit  by  the  experience  of  the 
municipal  lighting  plants.  We  publish  an  abstract  of  the 
paper  on  municipal  lighting  read  before  the  National  Elec- 
Light  Association,  by  W.  Worth  Bean,  president  and  gen- 
eral manager  of  the  St.  Joseph  &  Benton  Harbor  Electric 
Railway  &  Light  Company,  and  recommend  its  perusal  to 
the  advocates  of  municipal  railways.  The  same  principles 
would  apply  to  municipal  ownership  of  railways,  only  to  a 
vastly  greater  extent  in  proportion  to  the  larger  number  of 
employes  and  investment  involved  in  the  latter.  Mr,  Bean 
ably  demonstrates  that  all  is  not  gold  that  glitters. 
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DATA  FROM  POWER  STATIONS. 


TRACK  ELEVATION  IN  CHICAGO. 


The  nicthoils  of  keeping  accounts  for  the  steam  roads 
have  passed  through  an  evokition  until  now  nearly  every 
spike  and  pound  of  coal  have  a  record  at  the  general  office. 
A  great  deal  of  attention  has  been  given  to  locomotive  per- 
formance. Each  engine  of  each  division,  each  month  has  a 
complete  record  of  the  passenger,  freight  or  switch  mileage, 
the  amount  and  cost  of  waste,  oil,  coal  and  other  supplies, 
labor  and  material  for  repairs  and  the  wages  of  the  engineer 
and  fireman.  Then  the  cost  per  mile  run  for  these  separate 
items  is  figured  out.  A  summation  is  made  for  the  whole 
division  and  a  comparative  statement  is  prepared  for  the 
system.  With  such  a  record  it  is  easy  to  tell  whether  or  not 
the  different  divisions  are  being  efficiently  managed.  These 
statements,  which  are  on  blanket  sheets,  are  sent  to  each 
master  mechanic  and  are  also  exchanged  between  the  differ- 
ent roads.  Although  no  two  roads  have  exactly  the  same 
system  of  accounts  yet  the  statements  admit  of  quite  accur- 
ate comparison. 

Records  for  power  house  performance  are  analagous  to 
those  of  locomotive  performance  and  the  street  railway  men 
have  followed  the  practice  of  their  steam  railroad  brethren 
in  many  particulars.  There  is  one  difference  and  that  is  the 
street  railway  managers  treasure  their  reports  and  seldom 
permit  the  records  to  go  outside  of  their  own  hands. 
Power  house  equipment,  methods  and  appliances  for  keeping 
records  and  systems  of  accounts  have  changed  so  rapidiv 
that  comparisons  were  hardly  fair  or  desirable.  Occasion- 
ally a  monthly  or  annual  statement  was  given  out  but  not 
much  faith  was  placed  in  them.  If  the  record  was  a  good 
one  it  was  generally  believed  that  the  manager  took  a  par- 
ticularly favorable  time  when  repairs  were  light  and  fuel 
cheap  to  publish  the  figures.  The  output  of  the  station  was 
generally  read  in  volts  and  amperes  which  is  a  tedious  and 
unreliable  method.  In  contrast  to  this,  with  wattmeters 
which  are  so  common  now,  an  absolutely  correct  reading 
can  be  taken  once  in  24  hours  and  the  day's  operation  figured 
on  the  kilowatt-hour  basis.  In  addition  to  this,  coal  scales, 
record  blanks  and  graduated  oil  tanks  add  much  to  the  reli- 
ability of  the  records. 

Already  some  of  the  most  progressi\e  managers  feel 
the  nee<l  of  comparing  the  records  of  their  stations  with 
those  of  other  stations  operating  under  similar  conditions. 
This  exchange  of  data  is  going  on  between  a  few  managers 
although  the  statements  are  not  so  complete  as  those  of  the 
steam  roads.  The  statement  is  generally  itemized  as  fol- 
lows : 

Cost  of  Klectrical  Output  per  Kilowatt-hour: 

Fuel S  

Labor 

.Supplies  (oil,  waste,  etc.; 

Water 

Repairs 

Total jt    

'  >utput  of  station  in  Kilowatt-hours 

( lals.  of  cylinder  oil  per  10,000  k.  w.  h 

Gals,  of  lubricating  oil  per  10,000  k.  w.  h 

Lbs.  of  water  per  lb.  of  coal 

Lbs.  of  coal  per  k.  w.  h 

Although  there  may  be  a  different  system  of  accounting 
fr)r  each  company  yet  this  blank  could  be  filled  out  from  any 
good  record.  The  value  of  such  a  statement  made  at  regu- 
lar intervals,  everyone  in  charge  or  interested  in  power 
house  operation  can  appreciate. 


Many  of  the  crossings  of  the  1,200  miles  of  steam  rail- 
way tracks  in  Chicago  with  the  city  streets  and  the  street 
railways  have  become  very  dangerous,  as  most  of  them  are 
at  surface  grade.  To  alleviate  this  as  many  as  39  street  via- 
ducts were  built,  but  this  plan  was  found  unsatisfactory  on 
account  of  their  difficult  grades  and  damage  to  adjacent 
property.  A  different  policy  was  adopted  by  the  city  and 
ordinances  were  passed  requiring  certain  railroads  to  elevate 
their  tracks  at  dangerous  points.  The  climax  of  this  legis- 
lation was  the  "O'Neill  Ordinance,"  which  provided  for 
the  elevation  of  all  the  railroad  tracks  within  the  city  limits, 
but  the  provisions  were  so  onerous  and  unreasonable  that 
they  have  never  been  carried  out.  The  railroads  of  their 
own  volition  have  elevated  about  42  miles  of  track  at  great 
expense,  but  traffic  has  been  greatly  facilitated  and  the 
expenses  incident  to  grade  crossings   have  been  done  away 


WEST  CHICAGO  TRACKS   AT   ROCKWELL   STREET. 

willi.  The  work  of  elevation  is  carried  on  without  inter- 
fering with  llie  regular  traffic.  Sand  filling  is  used  except 
at  the  intersection  of  streets  where  steel  viaducts  are  built 
supported  on  stone  abutments. 

The  street  railways  are  interested  in  this  elevation  as  well 
as  the  steam  roads,  for  the  city  ordinances  explicitly  provide 
that  the  street  railway  companies  shall  make  the  grade  of 
their  tracks  conform  to  that  of  the  street  and  repave  the 
street  between  tracks  at  their  own  expense. 

When  the  work  began  on  the  track  elevation  of  the 
Chicago  &  Northwestern  and  the  Pittsburg,  Cincinnati, 
Chicago  &  St.  Louis  railroads  there  was  a  conflict  between 
these  roads  and  the  West  Chicago  Street  Railroad.  The 
city  ordinance  provided  that  the  railroad  tracks  at  the  inter- 
section of  West  Madison  street  should  be  1  2  ft.  6  in.  above 
the  surface  of  the  street,  the  tracks  being  elevated  9  ft.  and 
the  street  depressed  3  ft.  6  in.  The  task  of  depressing  the 
cable  tracks  to  conform  with  the  street  grade  was  an  exjjcn- 
sive  undertaking  and  re(|uired  considerable  time.  It  was 
proposed  by  the  street  railway  olficials  that  the  railroad  ele- 
vate temporarily  the  viaduct  3  ft.  higher  than  required,  and 
thus  comply  with  the  ordinance,  until  work  in  depressing 
the  cable  tracks  could  be  completed,  the  strcyt  railway  com-. 
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panv  being  \villin<;  to  bear  all  the  necessary  extra  expense. 
For  some  unknown  reason,  or,  perhaps,  no  reason  at  all  the 
railroads  refused  to  accept  this  offer,  and  without  a  word  of 
warning  placed  a  steel  girder  on  abutments  across  Madison 
street.  As  the  girder  was  only  9  ft.  above  the  cable  tracks 
the  cars  could  not  pass.  To  insure  a  complete  blockade  and 
forestall  interference  while  putting  the  girders  in  place  the 
railroads  switched  lines  of  freight  cars  loaded  with  stone  on 
the  steam  tracks  across  the  streets.  The  street  railway 
company  obtained  a  temporary  injunction  from  Judge  Gib- 
bons, but  the  work  had  progressed  so  far  that  the  railroad 
could  not  be  restrained.  One  illustration  shows  the  block- 
ade on  West  Madison  street  and  the  passengers  transferring 
from  the  cars  on  either  side  of  the  railroad.  After  a  delay 
of  two  days  a  crossover  switch  was  put  in  place  just  west 
of  the  railroad  tracks  and  the  cars  on  that  section  of  the 
track  continued  running. 

Underljing  the  crossing  is  a  solid  bed  of  masonry  to  give 


built  up  to  the  bottom  of  the  column  or  the  column  is  length- 
ened. The  elevation  will  soon  l)e  completed  and  as  far  as 
the  work  has  progressed  there  has  not  been  even  a  rivet 
loosened  and  no  interference  of  trafKc. 


CLEARANCE  CARDS. 


The  decision  of  the  Appellate  Court  of  Illinois  in  the  case 
of  Charles  Jenkins  against  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  Railroad  is  of  interest  to  street  railways, 
as  in  all  probability  the  same  rule  will  be  applied  to  them  if 
a  similar  case  should  arise.  Jenkins  was  a  freight  conductor 
and  was  discharged  by  the  company  which  declined  to  give 
him  a  clearance  card  or  letter  of  recommendation  required  by 
railroads  of  applicants  for  employment  who  have  worked 
for  other  roads.  Being  unable  to  secure  employment  else- 
where he  sued  the  company  for  damages.  The  finding  of 
the  lower  court  was  in  his  favor,  and  the  decision  was  sus- 


RAISING   METROPOLITAN    ELEVATED   AT    ROCKWELL   STREET. 


rigidity  to  it,  in  fact,  it  is  so  unyielding  that  its  maintenance 
has  proved  very  expenses.  The  excavation  has  to  be  made 
into  this  solid  stone  and  mortar.  To  give  the  proper  grade, 
the  tracks  have  to  be  depressed  for  about  100  ft.  on  either 
side  of  the  crossing.  The  Rockwell  street  station  of  the 
street  railwaj-  company'  is  within  this  distance,  and  the  low- 
ering of  the  tracks  will  necessitate  changes  of  the  tracks  and 
turnouts  from  the  station. 

Changes  in  the  grade  of  the  steam  roads  will  also  affect 
the  tracks  of  the  elevated  roads.  The  second  illustration 
shows  the  tracks  of  the  Metropolitan  West  Side  Elevated 
being  raised.  It  is  necessary  for  the  bridge  over  Rockwell 
street  to  be  lifted  6  ft.  4^-^  in.,  and  to  give  a  uniform  and 
easy  grade  the  whole  structure  will  be  raised  for  a  distance 
of  2,300  ft.  The  peculiar  design,  rigid  connections  being 
omittfed  every'  third  span,  and  the  substantial  construction 
enable  this  work  to  proceed  without  interfering  with  the 
regular  traffic.  Around  each  pair  of  iron  columns  a  heavy 
frame  work  is  built;  hj'draulic  jacks  are  used  to  raise  each 
section  2  in.  at  a  time,  and  it  is  then  blocked  up,  the  struct- 
ure having  enough  flexibility  to  permit  of  a  distortion  of  2 
in,     When  the  section  is  at  the  required  height  the  piers  are 


tained  on  appeal.  The  court  held  "  that  as  it  is  the  general 
custom  among  railroad  companies  to  grant  and  demand 
these  letters  of  clearance,  there  is  an  implied  provision  in 
the  contracts  between  them  and  their  employes,  although 
no  expressed  provision  be  made  therein  concerning  the 
matter,  to  grant  their  emploj-es  letters  of  recommendation 
for  the  purpose  of  enabling  them  to  secure  employment 
elsewhere." 


CELLULOID  DESTINATION  SIGNS. 


A  destination  sign  that  is  very  plain  and  easily  read  at  a 
distance,  both  day  and  night,  is  employed  on  the  Des  Moines 
City  Railway,  of  which  W.  G.  Owens  is  superintendent. 
The  letters  are  cut  out  of  a  wood  board  and  this  board 
painted  black.  For  a  suitable  background  white  celuloid  is 
fastened  against  the  back  of  the  board  to  make  the  lettering 
stand  out  white  and  clear,  both  by  day  and  by  night.  The 
sign  is  put  up  directly  in  front  of  the  dome  lights,  and  clear 
glass  is  put  in  the  front  of  the  dome  in  place  of  the  colored 
glass  usually  employed.  Thus  a  legible  sign  is  secured 
without,  any  changes  in  the  lights  on  the  car, 
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MUNICIPAL  LIGHTING. 


From  a  paper  read   before  the  National  Electric  Light  Association 
by  W.  Worth  Bean. 


The  subject  to  which  I  would  respectfully  invite  your 
attention  is  one  of  the  most  vital  questions,  and  of  the  most 
momentous  importance — not  only  to  the  profession  to  which 
we  have  the  honor  to  belong,  but  also  to  various  common- 
wealths of  which  it  is  our  pride  to  be  citizens — that  has  ever 
arisen  in  this  advanced  electrical  era.  Municipal  ownership 
of  electric  lighting  plants,  the  most  discussed  of  all  the 
questions  of  municipal  polity,  is  the  more  insidious  that  it 
comes  dressed  in  the  sheep's  woolly  garb  of  a  philanthropist, 
which  to  the  uninitiated  and  ignorant  has  an  alluring  and 
plausible  aspect,  but  to  the  experienced  are  plainly  visible 
the  wolf's  deadly  fangs,  which  have,  in  every  instance, 
sooner  or  later  lacerated  the  taxpayer.  The  authors  and 
promoters  of  this  alluring  scheme  are  either  visionary  theo- 
rists, who  have  no  practical  knowledge  of  its  manipulation, 
or  unscrupulous  politicians  who,  desiring  to  pose  as  benefac- 
tors to  the  municipality,  hope  to  ingratiate  themselves  in  the 
hearts  of  the  voter  and  thus  secure  political  plums  for  them- 
selves and  their  henchmen.  That  there  are  many  honest 
supporters  of  this  political  fad  who,  having  been  deceived 
by  beautiful  but  false  reports  from  cities  which  are  experi- 
menting with  this  question,  are  misled  by  political  dema- 
gogues, is  undeniable. 

The  tidal  wave  is  sweeping  over  our  land,  and  certain 
municipalities  are  now  on  the  crest,  but  it  will  not  need  the 
average  period  of  depreciation  in  a  plant  for  the  wave  to 
subside  and  leave  the  wrecks  stranded  with  increased  bur- 
dens and  depleted  treasuries.  Already  cities  have  sold  their 
plants,  paying  dearly  for  their  experience,  and  others  are 
looking  for  buyers,  in  order  to  unload  their  "  white  ele- 
phants." Municipal  ownership  is  contrary  to  the  spirit  of 
republican  institutions. 

Government,  whether  national,  state  or  municipal,  was 
instituted  for  the  purpose  of  protection  and  not  production. 
It  would  he  just  as  reasonable  for  the  city  to  enter  any  pur- 
suit, such  as  farming,  or  as  a  grocer,  or  keep  a  sawmill  to 
saw  its  own  material  for  sidewalks  or  paving,  or  manufac- 
ture shoes  for  its  citizens,  or  run  a  saloon  for  the  profit  there 
is  in  it,  as  for  it  to  enter  the  field  of  lighting.  Just  as  sure  as 
a  nation  becomes  a  commercial  producer,  competing  against 
its  own  citizens,  just  so  sure  will  the  seeds  of  own  disinte- 
gration be  sown. 

Municipal  ownership  is  a  source  of  danger  to  the  com- 
monwealth, in  that  it  affords  a  great  opportunity  for  fraud. 
Municipal  corruption  is  so  common  an<l  so  well  known  that 
it  needs  no  argument  to  prove  the  danger  of  opening  a  new 
avenue  of  power  in  the  hands  of  unprincipled  public  ofli- 
cials.  In  this  business  there  are  a  number  of  important,  and 
ought  to  be  well  salaried,  offices,  which  can  be  used  to  great 
advantage  by  political  manipulators  to  further  their  own 
ends  to  the  detriment  of  the  city.  In  the  State  of  Michigan 
one  political  party  ha<!  been  in  power  for  34  years  until  1891. 
A  member  of  the  old  party  was  elected  to  the  Senate  and 
introduced  a  bill  to  benefit  Coldwater,  Mich.,  and  this  has 
been  the  Mecca  of  the  municipal  advocates  ever  since.  It 
has  been  the  oasis  in  the  desert  v/herc  they  could  get  sweet 
morsels  to  roll  under  their  tongues  to  advocate  the  scheme  of 
municipal  ownership.  I  venture  to  say  that  more  than  a 
score  of  towns  and  cities  have  charged  up  expenses  for  the 


examination  of  this  delectable  plant,  and  from  their  own 
printed  statements  I  am  willing  to  qualify  that  the  figures 
are  not  as  they  should  be  made.  Reports  come  from  Grand 
Haven,  Mich.,  that  through  political  influence  a  competent 
electrical  corps  has  been  discharged  to  make  room  for  inex- 
perienced friends  of  the  "  powers  that  be."  "  To  the  victor 
belongs  the  spoils  "  is  a  policy  followed  with  unswerving 
fidelity  by  a  great  many  city  officials.  Scandals  from  our 
great  cities  in  regard  to  employes,  inspectors,  officials  and 
boodle  aldermen,  should  teach  us  to  avoid  throwing  this 
enterprise,  involving  hundreds  of  thousamls  of  dollars,  and 
positions  of  the  utmost  importance  to  the  city,  into  the  mael- 
strom of  municipal  politics. 

Municipal  ownership  is  unjust  to  the  electrical  plant  now 
in  the  field.  The  central  station  man  has,  through  his  indus- 
tr)',  ingenuity  and  executive  ability,  built  up  a  large  enter- 
prise. The  city  has  invited  him  to  invest  thousands  of  dol- 
lars, not  only  of  his  own  money,  but  also  the  money  of  its 
own  citizens,  with  no  immediate  show  of  dividends,  and,  in 
some  cases,  barely  sufficient  income  to  pay  the  running 
expenses  and  interest  on  the  bonds  during  a  period  that  will 
amount  from  one-half  to  the  whole  of  the  average  amount 
of  time  allowed  for  depreciation  of  the  plant.  The  central 
station  man  during  this  time  has  been  harassed  with  the 
anxiety  of  meeting  the  fixed  charges,  maintaining  the  credit, 
providing  a  reserve  fund  to  meet  loss  by  fire,  wind  storms 
antl  burned-up  apparatus,  and  cheering  up  despondent  stock- 
holders who  have  nothing  to  show  for  their  money  but  the 
rosy-hued  prospect  that,  at  some  time  in  the  near  future, 
there  will  be  an  adequate  dividend  to  compensate  them  for 
their  risk,  and  now,  when  these  hopes  are  about  to  be  real- 
ized, in  a  modest  degree,  they  are  confronted  by  municipal 
ownership.  He  must  either  compete  with  the  city — which, 
through  ignorance,  will  furnish  lights  below  cost  or  sell 
out.  The  latter  proposition  is  impossible,  for  he  cannot 
hope  to  dispose  of  a  plant  that  has  depreciated  50  or  75  per 
cent  without  great  loss,  therefore  he  is  compelled  to  continue 
in  business  with  his  former  heaviest  consumer,  now  his 
strongest  competitor,  with  the  prospect  of  having  to  renew 
his  plant  within  a  very  short  time,  at  a  heavy  expense,  and 
knowing  full  well  that  there  is  room  for  but  one  paying 
plant  in  a  city  of  that  size.  Such  conduct  on  the  part  of 
the  city  amounts  to  the  indirect  confiscation  of  property  ; 
obtaining  a  competent  and  effective  service  for  years  with- 
out profit,  holding  out  the  alluring  representations  of  a 
future    gain. 

Municipal  ownership  is  unjust  to  the  taxpayer.  That 
through  ignorance  or  willful  errors  in  keeping  accounts  it  is 
certainly  true,  in  most  cases,  that  lights  are  furnished  to  the 
city  and  private  patrons  at  a  loss,  and  the  deficits  charged 
to  some  other  accounts.  Very  few  of  its  citizens  are  able 
to  take  the  lights  at  the  reduced  price,  for  the  great  majority 
of  its  citizens  are  day  laborers,  who  are  paying  for  their 
homes,  and  cannot  afford  to  take  the  lights  even  at  any  price, 
but  who  eventually  must  help  to  carry  the  burden  of  the 
ever-increasing  loss,  thus  making  the  many  help  pay  for  the 
luxuries  of  the  few.  Municipal  ownership  has  cost  the  city 
of  Hamilton,  Ohio,  $575,000.  It  is  reported  than  an  order 
has  been  made  to  discontinue  the  electric  lights,  on  account 
of  lack  of  funds.  This  has  been  a  very  expensive  experi- 
ence for  Hamilton,  and  the  taxpayer  who  has  burned  noth- 
ing but  an  oil  lamp  now  helps  to  pay  the  bill. 

'J'he  result,  in  most  cases,  will  be  less  efficient  service  than 
under   the  competitive    system.     Central   station   men  who 
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have  been  in  the  business  for  a  long  time,  and  who  have  had 
years  of  experience,  are,  without  doubt,  the  most  competent 
to  give  the  best  service  of  the  times.  He  surrounds  himself 
with  expert  electricians  and  a  corps  of  able  assistants  who 
have  been  educated  in  the  business  and  retain  their  position 
by  the  strictest  attention  to  duty.  He  is  continually  devis- 
ing means  for  improving  his  service,  not  only  in  employes, 
but  also  in  the  latest  improved  machinery.  On  the  other 
hand,  municipalties  change  their  officials  frequently,  and 
new  men  take  control.  Councilmen  who  oftentimes  are  not 
even  good  business  men,  and  have  no  knowledge  of  appara- 
tus and  electrical  affairs,  pass  on  the  purchasing  of  supplies 
and  the  competency  of  electricians  and  engineers,  deposing 
experienced  incumbents  and  apportioning  political  plums  to 
friends  of  but  ordinary  ability.  The  men  now  in  control 
attempt  to  compete  with  electrical  experts  and  competent 
engineers  of  long  experience,  and  about  the  time  when  they 
are  beginning  to  understand  their  plant  and  how  to  save 
loss — in  a  year,or  possibly  two — the  council  changes,and  they 
must  step  down  to  make  way  for  those  of  even  less  ability. 
Again,  in  smaller  cities  councilmen  are  often  elected  on  the 
single  issue  of  economy,  and  in  order  to  fulfill  the  expecta- 
•  tions  of  their  constituents,  they  must  cut  expenses.  The 
first  attack  is  made  on  the  official  salaries,  which  results  in 
filling  responsible  positions  with  inefficient  men.  Experts 
cannot  afford  to  educate  themselves  for  positions,  command- 
ing low  salaries  and  subject  to  the  vicissitudes  of  municipal 
politics,  and  we  all  know  too  well  the  cheap  men  in  this  busi- 
ness are  the  most  expensive.  Then,  again,  the  economical 
councilmen  will  object  to  improving  the  plant,  which  will 
require  vast  sums  in  replacing  that  w^hich  has  but  lately  cost 
so  much,  and  for  which  they  have  not  as  yet  finished  pay- 
ing. This  is  especially  so  if  the  improvements  are  demanded 
in  a  time  of  financial  depression,  and  when  taxes  are  already 
too  high. 

The  glowing  reports  from  cities  that  are  experimenting 
with  this  question  are  unreliable  and  misleading,  except  to 
the  electrical  profession.  In  some  cases,  where  the  plant  is 
new  and  there  is  no  perceptible  depreciation,  and  where  they 
have  providentially  escaped  accident  or  disaster,  no  doubt 
these  statistics  are  honestly,  though  ignorantly,  compiled, 
deceiving  the  taxpayers  into  the  belief  that  their  venture  is  a 
glorious  success.  The  engineer's  salary  and  the  coal  bill  are 
often  charged  to  the  water  department,  and  the  water  con- 
sumer helps  pay  the  electric  light  bill. 

In  most  instances  the  item  of  interest  on  the  outstanding 
bonds  is  charged  instead  of  interest  on  the  entire  plant,  and 
4  per  cent  depreciation  is  charged,  whereas  from  lo  to  15 
per  cent,  should  be  the  rate.  In  some  cases  losses  bj'  fire 
are  not  accounted  for  ;  in  others  accidents  are  never  charged. 
The  loss  to  the  city  of  the  taxes  that  would  be  paid  in  by  a 
private  corporation  is  not  computed,  and  in  a  great  many 
cases  the  accounts  are  so  mingled  with  other  departments 
that  it  is  impossible  for  even  the  officials  themselves  to  tell 
how  much  the  lights  for  street  purposes  cost  the  city. 

I  have  personally  visited  Niles,  Kalamazoo  and  South 
Haven,  Mich.,  and  I  know  that  these  cities  are  paying  more 
for  their  lights  than  their  official  reports  show  that  they 
cost,  and  yet  they  are  considered  among  the  list  of  those  who 
are  successful  with  municipal  lighting.  The  city  of  Detroit 
has  probably  the  finest  equipped  plant  in  the  State  of  Mich- 
gan,  and  operated  under  the  most  advantageous  circumstan- 
ces,_and  yet  she  pays  $100  in  round  numbers  per  lamp  for 
1,483  lamps,  under  municipal  ownership,  while   St.  Joseph 


and  ocnton  Harbor,  under  the  relentless  pressure  of  a  pri- 
vate corporation,  only  pays  $90  on  an  average,  for  sixty- 
two  lamps.  Tipton,  Ohio,  and  Marquette,  Mich.,  had 
serious  accidents,  and  the  deluded  taxpayer,  with  his  eyes 
partly  open,  refuses  to  vote  more  money  for  such  a  hazard- 
ous enterprise. 

At  this  present  writing  municipal  lighting  has  not  passed 
through  its  most  dangerous  period,  and  it  is  difficult  to  pre- 
dict its  final  result.  It  is  now  but  at  the  dawn  of  its  exist- 
ence, but  a  December  day  will  be  long  in  comparison  with  the 
life  it  has  to  run,  for  when  bonds  are  to  be  redeemed,  acci- 
dents befall  the  plant,  and  a  depreciated  plant  is  to  be 
renewed,  then  comes  the  trying  ordeal,  and  woe  be  to  the 
city  that  has  not  provided  against  that  day,  but  has  wasted 
its  substance  in  riotous  living,  for  then  it  will  be  found 
to  have  nothing  left  for  its  existence  but  the  husks  of 
"  Municipal  Lighting." 


SLOT  RAILS  AS  TRACK  RAILS. 


The  slot  rails  used  in  cable  track  construction  certainly 
has  a  very  positive  individuality,  so  much  so  in  fact  no  one 
has  been  able  heretofore  to  study  tip  any  other  use  to  which 
they  can  be  put.  As  the  rolling  of  slot  rails  calls  for 
special  rolls  and  a  special  run,  they  are  always  made  only  to 
order  and  none  kept  in  stock  at  the  mills,  hence  in  the  early 

days  of  cable  building 
roads  frequently  order- 
ed a  considerable  ton- 
nage in  excess  of  pres- 
ent needs  in  order  not 
to  be  left  without  a  sup- 
ply. 

At  that  time  also  it 
was  estimated  the  life 
of  the  slot  rail  would 
exceed  that  of  the  track 
rail,  but  no  one  expect- 
ed they  would  practic- 
ally never  wear  out. 
Such,  however,  has 
been  the  subsequent 
history  of  their  use,  and 
probably  9S  per  cent  of 
all  the  cable  slot  rail  in  Chicago  is  practically  as  good  today 
as  it  was  when  laid  lO  or  15  years  ago. 

The  Market  Street  road  in  San  Francisco  recently  found 
itself  in  possession  of  a  large  tonnage  of  these  slot  rails 
which  had  never  been  used,  and  as  its  new  lines  are  all  on 
grades  adapted  to  electricity,  there  will  be  no  occasion  to 
use  this  iron  in  new  cable  construction.  Then  the  question 
arose  what  to  do  with  them.  Some  one  ingeniously  con- 
ceived the  idea  of  using  them  as  track  rails,  something  here- 
tofore impossible  from  the  form  of  the  section.  This  has 
been  accomplished  by  cast-welding  at  the  joints,  thus  form- 
ing a  wide  base  to  support  the  slot  rail,  which  is  a  Z  sec- 
tion. The  work  is  being  done  by  the  Falk  Manufacturing 
Company,  under  the  direction  of  its  San  Francisco  office 
in  charge  of  Ira  Bishop. 


The  City  Electric  Railway  of  Port  Huron,  Mich.,  will 
henceforth  issue  no  more  passes.  Last  }car  the  passes 
given  away  amounted  to  $1,700. 
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BICYCLE  RACKS  IN  TORONTO. 


The  illustration  shows  the  bicycle  racks  designed  at  the 
request  of  the  Toronto  Street  Railwaj-  when  that  road 
decided  to  experiment  with  carrying  wheels  on  its  cars. 
The  frame  of  the  rack  is  of  wood,  there  being  two  or  three 
vertical  pieces  according  as  it  is  to  carry  two  or  three 
wheels.  At  the  bottom  of  each  vertical  piece  iron  rods  pro- 
ject with  a  block  at  the  outer  ends,  which  are  supported  bv 
light  chains.  The  rear  wheel  of  the  bicycle  rests  in  this 
support  and  the  front  wheel  is  clamped  to  the  vertical  piece 
of  the  frame.  Two  of  these  racks  are  carried  on  the  car, 
attached  to  sockets  fixed  to  the  dash  at  the  rear  end.  In 
Toronto  where  trail  cars  are  operated  during  the  busy  hours 
of  the    day,  both  the    motor  antl  trail    cars    are  fitted   with 


TORONTO   BICYCLE   RACK. 

sockets  so  that  the  racks  mav  readily  be  transferred  from 
one  to  the  other  when  occasion  demands.  These  racks  have 
given  satisfaction  in  service,  carrying  the  wheels  with  per- 
fect safety  and  without  scratch  or  strain. 

A  Connecticut  firm   will  manufacture  the  racks   for  this 
connlrv. 


A  PLEA  FOR  PERMANENT  ROADBED. 


Editoi!   Rkview  : 

In  your  issue,  under  date  of  June  15,  I  notice  the  opinions 
of  presidents,  vice-presidents,  railway  managers  and  super- 
intendents given  upon  the  expenditures  and  costs  of  operat- 
ing street  railways.  And  by  them  all  there  seems  to  be  a 
slight  reference  made  to  gross  earnings;  the  opinions  herein 
referred  to  will  be  found  on  page  375,  under  the  title  of 
"  Cost  per  Car-Mile  vs.  Cost  per  Passenger." 

This  is  a  very  broad  subject  which  should  be  brought 
down  to  a  more  pointed  and  definite  argument ;  simply 
showing  cost  of  maintenance  after  construction  and  ccpiip- 
ping  a  road.  Here  is  where  the  money  lender  is  looking 
for  information,  and  as  a  money  lender  I  ask  for  some  infor- 
mation through  the  columns  of  your  valuable  Review. 

I  will  first  quote  a  few  facts,  and  ask  of  you  is  there  not 
some  way  to  overcome  the  great  outlay  for  expense  of  con- 
stant repairing  and  re-construction  of  street  railways.  In 
Philadelphia,  when  the  railway  people  do  all  the  work  tliiin- 
sclves,  it  co.sts  from  ten  to  twelve  thousand  dollars  per  mile 
to  construct  their  railway,  without  any  equipments.  Now, 
the  writer  holds  some  street  railway  securities,  and  I  am  per- 
plexed to  know,  why  it  is  that   our   roads,  which    have   ijciii 


laid  for  less  than  two  years,  are  now  being  torn  up  to  repair 
the  joints.  Can  this  not,  in  some  way,  be  prevented  or 
overcome?  Then  I  look  into  the  near  future,  when  there 
must  be  an  entire  reconstruction  of  the  whole  roadbed,  sim- 
ply because  the  rails  are  without  a  foundation,  the  wooden 
ties  having  all  vanished  through  deca}%  And  it  is  well 
known  to  all  of  us,  who  invest  our  money  in  this  direction, 
that  the  cost  of  this  reconstruction  exceeds  first,  or  original 
cost  of  construction  ;  yet  we  are  satisfied  with  the  amount  of 
interest  which  we  receive  from  our  investment,  notwith- 
standing all  of  these  disadvantages,  which  are  so  broad 
that  they  are  undeniable.  And  again,  I  ask :  Would  it  not 
be  much  better  for  the  holders  of  bonds  and  stocks  of  street 
railways,  if  the  above  superintendents  and  managers  would 
place  themselves  on  record,  in  advocating  and  adopting  some 
method  of  permanent  roadbed  for  street  railway  construc- 
tion, whereby  the  cost  of  maintenance  would  be  a  thing  of 
the  past. 

Just  here — to  illustrate — I  find  it  does  not  cost  me  verj' 
much  to  buy  a  team  of  horses  for  my  family's  use,  but  to 
keep  them  will  cost  me  very  much  more.  In  talking  with  a 
friend,  who  is  well  versed  in  banking  interest,  upon  this  par- 
ticular subject,  he  gave  very  freely  his  views,  and  said  that 
be  quoted  the  views  of  some  strong  banking  houses,  both  of 
New  York  and  Philadelphia ;  his  remarks  narrowed  down 
to  a  very  small  space  by  saying  :  "  Permanent  road  beds 
must  be  had,  and  when  the  street  railway  men  attain  them, 
their  bonds  will  be  much  more  valuable." 

I  hope  to  gain  some  information  through  the  Street 
Railway  Review,  of  which  I  am  a  constant  reader. 
There  are  very  many  millions  of  dollars  invested  in  street 
railways,  all  of  which  are  laid  upon  perishable  foundations. 
Hence  the  subject  matter  of  this  letter  is  well  worthy  of 
immediate  and  careful  consideration.  I  acknowledge  that 
my  investments  in  street  railway  securities  are  profitable, 
yet  1  fully  realize  that  if  the  cost  of  maintenance  were  not 
so  great,  my  securities  would  be  much  more  valuable. 

I  should  be  very  happy  to  take  up  the  question  of  perma- 
nent roadbed  with  some  of  our  railway  managers,  superin- 
tendents, presidents  or  engineers,  and  argue  the  matter  from 
every  standpoint,  through  the  Street  Raii.w.w  Review. 

Ill'Cill     PlIII.I.IPS. 


STREET  CAR  LICENSE  IN  PHILADELPHIA. 


The  street  car  companies  of  Philadelphia  are  compelled 
to  pay  a  license  fee  of  $50  for  every  car  in  service.  The 
Union  Traction  Company  owns  1,500  cars  and  pays  a  tax 
on  1,200,  the  remainder  being  held  in  reserve.  On  special 
occasions  it  is  desirable  to  put  on  a  large  number  of  extra 
cars  to  acconimodate  the  traffic.  As  an  instance,  on  Mem- 
orial day  250  additional  cars  were  needed,  but  the  license 
was  so  excessive  that  the  company  did  not  feel  justified  in 
paying  more  than  $5,000,  the  amount  required  for  100  cars. 
As  a  consequence  the  cars  on  all  the  lines  were  greatly  over- 
crowded and  the  passengers  suffered  great  inconvenience. 

To  remedy  this  evil  and  not  make  the  provisions  of  the 
ordinance  so  burdensome  to  the  company  a  new  ordinance 
has  been  introduced  into  the  council  providing  that  on  holi- 
days or  at  other  times  when  a  large  number  of  cars  is 
required,  that  a  license  of  25  cents  a  day  shall  be  paid.  This 
will  be  more  jiisl  to  the  street  railways  and  an  enconrage- 
iiunl  loj/ivi;  ample  facilities  for  llu-  Irallic. 
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INCLINE  RAILWAY  UP  MT,  TOM. 


Mt.  Tom  is  the  highest  mountain  of  the  Holyokc  range, 
the  summit  lieing  1,2  iS  ft.  above  sea  level.  From  the  top 
is  an  extensive  view.  On  clear  days  the  gilded  dome  of  the 
state  house  at  Hartford,  35  miles  distant,  is  plainly  visible. 
The  inclined  railway  which  was  opened  for  service  on  June 
26  is  an  addition  to  the  extensive  park,  600  acres,  of  the 
Holyoke   Street   Railway.     The  road  was  built  by  the  Mt. 


MT.   TOM    RAILROAD. 

Tom  Railroad  Company,  but  this  company  has  the  same 
officers  and,  with  one  exception,  the  same  directors  as  the 
former,  and  the  road  will  be  leased  to  the  Holyoke  Street 
Railway.  The  Mt.  Tom  company  also  has  365  acres  in 
park.  The  Holyoke  company  operates  electric  cars  from 
the  city  to  Mountain  Park,  as  it  is  called,  where  connection 
is  made  with  the  incline.  Electric  cars  from  Springfield 
and  the  smaller  towns  in  the  contiguous  territory  make  good 
connections  with  the  Holyoke  line. 

The  road  is  operated  on  the  balance  system,  but  with  two 


of  steel,  I  i^  in.  in  diameter,  composed  of  6  strands  of  20 
wires  each ;  at  the  top  it  passes  over  an  S-ft.  sheave.  Tele- 
phone wires  connect  with  telephones  in  both  cars  in  order 
that  the  motorman  may  operate  them  in  unison.  The  two 
cars  are  named  "Rowland  Thomas"  and  "Elizur  Holyoke," 
after  the  commanders  of  two  surveying  parties  which  tra- 
dition says  made  surveys  of  the  mountain  about  1650. 

The  cars  were  built  by  the  Wason  Manufacturing  Com- 
pany of  Springfield,  Mass.,  and  excel  in  taste  and  finish 
other  mountain  cars  in  New 
England.  Each  has  i  2  benches 
and  will  seat  S4  persons.  Each 
car  is  lighted  bj-  15  incandes- 
cent lamps.  The  cars  are  open 
on  one  side  only  ;  our  illustra- 
tion shows  the  closed  side. 

The  trucks  were  also  de- 
signed and  built  by  the  Wason 
company  and  in  them  and  the 
turnout  are  emliodied  the  most 
interesting  mechanical  features 
of  the  installation.  The  line 
drawing  shows  three  views  of 
the  truck,  which  is  symmetric- 
al about  the  centre  line  except 
that  the  motor  at  each  end  is 
hung  in  front  of  the  axle,  and 
there  is  no  cable  attached  at 
the  rear  end.  The  total  length 
of  the  truck  is  35  ft.  6  in.  and 
the  width  from  centre  to  cen- 
tre of  the  truck  sides  6  ft.  2  in.  The  truck  sides  are  22  in. 
deep  with  6-in.  channels  at  the  top  and  4-in.  channels  at  the 
bottom.  The  wheel  base  is  20  ft.  measured  horizontally, 
and  with  a  vertical  distance  between  wheel  centers  of  33  in. 
when  the  tops  of  the  spring  planks  are  horizontal.  This 
slope  of  the  truck  is  13.75  P^""  cent,  the  average  grade  of 
the  line.  The  four  wheels  are  33  in.  in  diameter,  and  those 
on  the  inner  side  (the  side  toward  the  other  car  when  pass- 
ing) have  an  exceptionally  wide  tread,  6  in.  The  object  of 
this  will  be  seen  on  examining  the  view  of  the  turnout ;  the 
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MT.  TOM    PAVILION   ON   THE   SUMMIT— I,2l8    FEKT   ABOVE    SEA 
LEVEL. 

cars  instead  of  one  car  and  a  dummy.  The  two  cars  are 
attached  to  the  ends  of  a  cable,  and  the  necessary  power 
applied  by   the  motors  on  the  ascending  car.     The  cable  is 


TURNOUT — MT.  TOM    RAILROAD. 


switch-rails  arc  stationar\-  and  the  car  is  thrown  onto  the 
proper  track  by  the  guard  rail  shown  in  the  foreground  of 
the  illustration,  which  engages  the  outer  edge  of  the  tread 


(^ilic€ti^\culWciy-lf^^ 


427 


of  the  wide  wheel  and  forces  it  over  so  that  the  llaiige 
catches  the  switch  rail. 

At  the  turnout  short  sections  of  the  running  rails  are 
omitted  to  provide  a  way  for  the  cable  and  allow  the  car  to 
pass  without  injuring  it.  To  carry  the  car  a  section  of  rail 
is  laid  141^  in.  outside  of  the  switch  rail  and  extra  wheels 
provided  on  the  truck.  These  wheels  are  24  in.  in  diameter 
and  run  loose  on  fixed  axles  placed  2  ft.  behind  the  axles, 
one  at  each  end  of  the  truck. 

Each  truck  has  two  G.  E.  1,000  motors,  one  to  each  axle. 
The  speed  is  800  feet  per  minute,  9  miles  per  hour.  The 
greatest  precautions  have  been  taken  to  provide  against  acci- 
dents, and  each  car  is  equipped  with  hand  brakes,  electric 
brakes  designed  by  the  General  Electric  Company,  and  an 
automatic  device  similar  to  the  Sprague  safety  brake  for 
elevators.  For  this  last  a  third  rail  is  laid  between  the  run- 
ning rails,  and  svhen  the  speed  of  revolution  of  the  car 
wheels  exceeds  the  maximum  allowed,  the  regulator  releases 
a  powerful  clutch  which  grasps  the  third  rail.  In  addition 
to  these  an  automatic  brake  or  retarder  for  braking  the  cable 
is  placed  at  the  summit.  The  weight  of  the  car  and  truck 
is  25,000  lbs. 

The  road  is  4,900  ft.  long,  with  a  total  rise  of   700  ft. ;  the 


minimum  grade  is  at  the  lower  end,  7  per  cent  for  300  ft. 
and  the  maximum  is  21  per  cent.  There  is  but  one  curve; 
it  has  a  radius  of   1,910  feet.     The  gage  is  4  ft.  8^  in. 

Nearly  all  of  the  embankments  are  of  trap-rock  and  the 
cuts  are  through  the  same  material.  The  track  is  laid  with 
56-lb.  T-rail  on  6x6-in.  southern  pine  ties,  2  ft.  between  cen- 
ters. These  are  bolted  to  6  x  lo-in  southern  pine  stringers, 
which  in  turn  rest  on  heavy  chestnut  mud  sills. 

At  the  summit  the  company  has  erected  a  pavilion  securely 
anchored  to  the  rock  large  enough  to  accommodate  500 
guests.  This  building  is  76  x  92  ft.  on  the  ground,  of  two 
stories,  with  ample  piazzas  on  both  floors  around  the  whole 
building,  and  a  cupola  25  x  31  ft.  On  the  first  floor  are  the 
restaurant,  dining  room,  parlors,  etc.,  on  the  second  a  hall 
with  stage,  and  two  smaller  rooms ;  the  kitchen  is  in  the 
basement.  The  cupola  is  used  for  an  observatory  and  is 
provided  with  good  telescopes. 

At  present  water  is  carried  to  the  summit  in  tanks  but  a 
pipe  line  is  to  be  laid  and  a  motor  pump  installed  to  furnish 
tlic  supply. 

The  fare  is  vastly  less  than  that  usually  charged  on  moun- 
tain railway's,  being  25  cents  for  the  round  trip  including 
the  freedom  of  the  pavilion  with  its  musical  and  other  attrac- 
tions. 

The  time  occupied  in  building  was  five  months  and  the 
cost  nearly  $100,000. 

We  are  greatly  indebted  to  William  S.  Looniis,  president 
and  William  R.  Hill,  treasurer,  for  data  and  courtesies 
extended,  and  to  the  Wason  Manufacturing  Company  for 
views  and  description  of  the  trucks. 

TO  PROTECT  PEDESTRIANS  IN  NEW 
ORLEANS. 


In  order  to  protect  the  pedestrians  of  New  Orleans 
against  their  own  carelessness  an  ordinance  has  been  intro- 
duced in  the  city  council  which  provides  that  it  shall  be 
"unlawful  for  any  person  to  loiter  or  play  on  such  parts  of 
any  neutral  ground,  levee  or  street  on  which  steam  or  elec- 
tric cars  are  operated."  A  fine  of  from  two  to  ten  dollars  is 
provided  as  a  penalty. 


Cars  of  the  Citizens'  Railway  are  running  on  the 
lines  of  the  Detroit  Railway  while  the  cars  of  the  latter 
company  are  being  overhauled. 


SHEAVE   ANIJ   BKAKK   AT  SUMMIT. 
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RECENT  DEVELOPMENTS  IN  CHICAGO. 


Street  railway  gossip  has  formed  an  unusually  interesting 
subject  of  conversation  in  Chicago  during  the  past  nionthi 
not  only  among  street  railway  men,  but  the  general  public 
as  well.  On  the  passage  of  the  Allen  bill  local  securities 
advanced,  and  many  expected  President  Yerkes  would  at 
once  apply  for  the  50  year  extension  which  that  law  permits. 
He  has  not  yet  done  so  and  appears  to  be  in  no  great  haste. 
A  striking  feature  of  the  Allen  hill  was  the  provision  made 
for  leasing  or  consolidation  of  companies,  and  that  this  will 
eventually  be  availed  of  to  bring  all  the  city  transportation 
lines  into  one  organization  there  is  no  doubt,  and  Mr.  Yerkes 
will  be  in  control  of  such  consolidation.  This  is  expected  to 
include  all  the  surface  and  elevated  lines  within  the  city 
proper,  and  their  suburban  connections.  With  the  North 
and  ^Vest  Chicago  systems  and  their  numerous  suburban 
connections,  and  the  Lake  Street  elevated,  and  the  Union 
Loop  elevated,  there  remain  but  three  prominent  properties 
to  secure — the  City  Railway,  and  the  Metropolitan  and 
Alley  L's.     Both  the  latter  are  in  receivers'  hands. 

There  has  been  great  curiosity  as  to  what  the  General 
Electric  road  would  do  and  who  is  behind  it.  The  recent 
victory  which  this  company  won  in  the  Supreme  Court  of 
the  state,  against  the  City  Railway  has  put  it  a  long  ways 
ahead  in  its  possibilities.  The  company-  has  for  a  long  time 
given  out  that  J.  Pierpont  Morgan  stood  ready  to  take  its 
bonds  and  has  for  months  stated  it  was  about  to  begin  con- 
struction. A  permit  was  tak^n  out  but  no  work  done  bej'ond 
breaking  ground.  Probably  it  could  legally  maintain  the 
point  of  having  begun  work.  The  numerous  suits  have, 
however,  given  it  very  reasonable  excuse  for  the  delay  to 
date.  The  history  of  the  scheme  is  interesting.  The  ordi- 
nance was  secured  by  some  well  known  politicians  for  the 
very  apparent  purpose  of  disposing  of  it.  As  the  franchise 
brought  its  lines  to  the  heart  of  the  city  and  paralleled  the 
City  Railway's  great  system  from  Jackson  street  to  63rd 
street,  that  company  was  naturally  the  most  likely  buyer,  as 
it  was  by  all  odds  the  most  interested  competitor.  It  is 
rumored  on  what  is  very  good  authority  that  the  franchise 
was  offered  the  City  Railway  at  the  outset  for  $50,000.  The 
company,  however,  refused  to  consider  what  it  not  improp- 
erly branded  a  species  of  blackmail,  although  the  franchise 
ought  to  have  been  worth  that  to  anybody  as  it  will  be  no 
difficult  matter  to  raise  the  necessary  money  to  build  the 
road  when  once  it  is  out  of  the  courts  and  perfects  its  title. 
This  it  now  claims  to  have  done.  The  effect  of  this  possible 
competitor  located  between  the  great  arteries  of  the  State 
street  cable  and  the  Clark  street  electric  lines  of  the  City 
Railway  was  soon  felt  in  the  steady  depression  of  the  City- 
Railway  stock,  which  in  spite  of  its  big  business  steadily 
dropped  until  it  had  fallen  off  over  50  points  and  at  one  time 
was  temporarily  even  lower.  Before  the  dropping  process 
had  gone  very  far  it  is  said  the  City  Railway  concluded  to 
accept  the  $50,000  offer  only  to  discover  the  price  had  gone 
up  to  $100,000.  This  was  too  much,  and  that  deal  failed. 
One  or  two  other  offers  and  refusals  are  reported  but  each 
time  the  price  was  raised  over  the  previous  one,  until  now  it 
is  understood  the  General  Electric  would  not  take  less  than 
a  million. 

In  the  meantime  there  are  more  than  rumors  that  Mr. 
Yerkes  is  after  the  City  Railway  ;  just  how  far  these  nego- 
tiations have  progressed  is  guarded  as  a  state  secret,  and 
indignantly  denied  by  City   Railway  stockholders  who  say 


there  is  nothing  in  it.  Nevertheless  it  seems  more  than 
likely  that  such  will  be  the  eventual  outcome,  and  the  time 
will  not  run  into  many  years,  either.  The  Review  has  met 
with  little  encouragement  among  street  railway  people  here 
in  its  belief  that  Yerkes  controls  the  General  Electric  ;  and 
while  we  are  confident  he  had  nothing  to  do  with  its  incep- 
tion and  early  history  we  venture  the  prediction  that  event- 
ually it  will  be  seen  that  at  the  present  time  and  from  now 
on  it  will  have  to  do  as  he  says.  One  of  the  strongest  proofs 
of  this  was  the  ease  and  rapidity  with  w-hich  the  General 
Electric  had  its  original  franchise  revised  and  changed  to 
permit  to  use  overhead  wires  in  place  of  the  conduit  system, 
an  ordinance  the  mayor  vetoed  and  has  now  lieen  placed  on 
file  for  further  action. 

During  the  past  week  there  have  been  lively  times  grow- 
ing out  of  the  suit  brought  by  Henry  Brandenburg,  inventor 
of  a  conduit  system  which  at  one  time  he  expected  would  be 
adopted  by  the  General  Electric.  Later  it  was  announced 
the  Love  sj'stem  would  be  used.  Brandenburg  charges 
Lucius  Clark,  who  is  now  one  of  the  bright  lights  in  the 
deal,  with  having  swindled  him  out  of  his  stock  in  the 
original  company,  which  he  states  was  to  have  been  one- 
fourth.  He  also  goes  further  and  professes  to  reveal  a 
boodle  scheme  by  which  the  ordinance  was  secured,  and 
makes  some  verj'  pointed  charges  against  certain  aldermen. 
Clark  replies  with  a  threat  to  have  Brandenburg  prosecuted 
for  alleged  forgery,  and  further  intimates  that  the  City  Rail- 
way is  prodding  Brandenburg  on  and  furnishing  him  the 
sinews  of  war.  At  all  events  matters  cannot  go  on  this 
pace  long  before  somebody  will  get  in  a  tight  place. 

The  Alley  L  has  arranged  for  a  sufficient  amount  of  its 
$750,000  reorganization  bonds  to  warrant  it  in  going  vigor- 
ousl)-  ahead  w^ith  its  electric  installation.  Connection  has 
not  yet  been  made  with  the  Union  Loop,  with  which  it  will 
have  to  connect  before  it  can  do  a  profitable  business. 

Work  has  been  pushed  with  great  energy  on  the  Union 
Loop,  and  the  station  building  has  progressed  with  aston- 
ishing rapidity.  The  feeders  are  in  and  connected  and 
operation  is  promised  in  less  than  a  month.  There  is  everj' 
indication  that  the  promise  to  have  it  running  by  August  i 
will  be  fulfilled. 

A  rumor  was  industriously  circulated  by  the  daily  papers 
that  the  City  Railway  was  about  to  displace  all  its  cables 
with  electricity.  Several  of  the  directors  who  were  seen  by 
a  Review  representative  absolutely  denied  any  such  inten- 
tion. Electric  motors  have  for  some  time  been  used  instead 
of  engines  in  the  52nd  street  station,  driving  the  cables  on 
State  from  39th  to  63rd,  but  the  other  plants  are  hardly 
so  situated  as  make  an  enlargement  of  this  plan  desirable 
as  yet. 

TROLLEYS  REDUCE  RAILROAD  FARES. 


The  passenger  representatives  of  the  Cincinnati  railroad 
lines  at  a  recent  conference  decided  to  reduce  the  rates  on 
all  their  suburban  trains  to  meet  the  increasing  competition 
of  the  electric  lines.  This  reduction  of  rates  will  be  fol- 
lowed by  a  quickening  of  their  schedules  and  increasing  the 
train  service.  It  is  stated  that  if  need  be  the  railroads  will 
carry  passengers  for  less  than  cost  and  even  up  on  freight 
rates  to  the  suburbs.  The  electric  cars  seem  to  be  pre- 
ferred to  the  railroad  coaches  and  the  most  effective  way  for 
the  railroads  to  meet  trolley  competition  is  to  give  patrons 
the  same  kind  of  service. 
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BEHR  MONORAIL  SYSTEM. 


The  engineerins;  feature  of  the  Brussels  luteniational 
Exhihition,  which  serves  as  its  Eiffel  Tower  or  Ferris 
Wheel  is  the  Behr  monorail  railway.  Engineering  of  Lon- 
don has  in  recent  issues  given  complete  illustrated  descrip- 
tions of  this  very  interesting  feature  and  we  reproduce  a 
few  of  the  cuts  and  a  short  description.  The  inventor,  F. 
B.  Behr,  became  interested  in  the  Lartigue  monorail  rail- 
way in  I SS5  and  smce  that  time  has  devoted  himself  to  per- 
fecting a  monorail  system  which  could  be  profitably  applied 
for  the  transportation  of  passengers  at  high  speed,  and  the 
outcome  of  the  present  extensive  experiment  which  he  has 
undertaken  at  great  cost  will  be  watched  with  much  interest. 

Mr.  Behr  has  built  a  track  having  a  total  length  of  about 
three  miles,  consisting  of  two  parallel  straight  portions  con- 
nected at  the  ends  by  curves  of  1,600  ft.  radius  which  are 
joined  to  the  straight  track  by  transition  curves.  This 
track  is  erected  in  an  inclosure  adjoining  Tervuren  Park  at 
Brussels.  The  construction  of  the  permanent  wav  is  shown 
in  Figs.  I  to  6. 

Besides  the  single  rail  which  is  placed  at  the  top,  there  are 
attached  on  each  side  of    the    trestle-work,  at  a,  b,  Figs.  1 


nETAILS  OF  TRACK— BEHR  RAILWAY. 

and  2,  two  rails  of  a  special  section,  and  laid  flat  with  the 
heads  outwards.  These  serve  as  guide  rails,  on  which  16 
pairs  of  small  inclined  wheels  mounted  on  the  carriage  take 
a  variable  bearing  as  the  train  is  in  motion.  The  triangular 
members  of  the  trestle  are  about  4  ft.  high,  the  distance 
from  the  top  of  the  sleeper  to  the  bearing  surface  of  the 
rail  being  1.250  meters.  The  standards  arc  placed  at  dis- 
tances of  I  meter  (39  in.)  apart,  except  at  rail  joints,  where 
the  distance  is  made  one-half.  Fig.  2  shows  the  arrange- 
ment, and  from  this  it  will  be  seen  that  the  joint  standards 
are  strutte<l  back  by  angle-irons  to  the  foot  of  each  adjacent 
standard.  Fig.  i  also  shows  the  manner  of  attaching  the 
lateral  guide  rails  and  the  braces  that  stretch  across  from  one 
leg  of  the  standard  to  the  other.  Figs.  4  and  5  are  enlarged 
views  of  the  carrying  rail,  which  is  of  ordinary  section,  and 
82  lbs.  to  the  yard.  Fig.  5  shows  the  attachment  between 
the  rail  and  the  head  of  the  standard. 

Fig.  3  is  a  view  of  the  lower  part  of  a  standard  :  It  will 
be  seen  that  an  angle-iron  extends  across  the  standard  and 
is  riveted  to  it ;  angle-irons,  forming  V)earings  for  the  foot  of 
the  guide  rails,  are  also  attached  to  the  standards.  The  rails 
arc  bolte<l  to  the  cross  bar  of  the  standard.  The  conductor 
is  attached  to  the  sleepers,  as  shown  in   Figs  i  and  6.      It  is 


supported  on  insulators  secured  to  the  sleeper  by  stud  bolts, 
the  conductor  rail  being  held  by  two  screws  provided  with 
spring  washers.  Copper  strips  form  the  connections 
between    the   conductor   lengths.     The  cross  ties  arc  1.524 


PIG.    7 — CAR    FOR    BEHR    RAILWAY. 

meters  long  on  the  straight  track  and  2.059  meters  on  the 
curves. 

Fig.  7  is  an  exterior  view  of  the  car  which  Mr.  Behr 
expects  to  propel  at  100  miles  per  hour.  It  is  5S  ft.  long 
and  n  ft.  wide,  framed  entirely  of  steel.  The  bottom  edge 
is  7  in.  clear  of  the  sleepers ;  the  floor  level  is  5  ft.,  the 
bearing  rail  being  4  ft.  1  ^  in.  above  the  sleepers.  Fig.  8 
shows  the  arrangement  of  the  seats  and  disposition  of  Ihe 
motors  and  guiilc  wheels.     The  car  seats  100  persons. 

The   car    is   supported    by    ciglit  wheels,  4  ft.  6   in.  in  di:i- 
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meter,  mounted  in  two  four-wheeled  trucks  which  are 
coupled  at  the  centre  by  means  of  a  universal  joint.  The 
very  short  axles  of  the  wheels  run  in  boxes  mounted  on 
pedestals  that  are  riveted  to  the  main  frame,  and  the  carriage 
is  hung  on  the  boxes  by  means  of  cast  steel  curved  hangers 
to  springs,  one  on  each  side  of  the  wheels,  the  springs  being 
beneath  the  axles.  Roller  bearings  are  used  throughout. 
There  arc  four  electric  motors,  placed  in  the  hold  of  the 
carriage.  Two  wheels  of  each  truck  are  driven,  the  two 
outer  wheels  running  free.  The  motors  are  of  the  four-pole 
type,  with  toothed  armatures  wound  with  Eickme)'er's  coils. 
Each  motor  is  designed  for  developing  150  h.  p.  when  fur- 
nished with  a  700-volt  current  and  running  at  a  speed  of 
600  r.  p.  m.  The  motors  are  bolted  to  the  lower  deck  of 
the  carriage,  and  a  rigid  distance-piece  connects  the  motor 
shaft  with  the  axle  of  the  driven  wheel,  the  speeds  of  each 
being  equal.  Motion  is  transmitted  to  the  axles  from  the 
motors  by  steel  chains.  The  total  weight  of  the  car  is 
1  23,000  lbs. 

Hand  brakes  only  are  used  but  when  it  is  desired  to  stop 
the  louvre  plates  at  the  front  end  are  opened  and  the  air 
resistance  aids  in  reducing  the  speed. 


HOW  SOME    BAD    LEGISLATION    WAS 
FEATED  IN  MISSOURI. 


DE- 


The  history  of  tiie  introduction  and  consequent  defeat  on 
passage,  of  a  legislative  bill,  usually  is  marked  by  many 
interesting  circumstances,  the  story  of  which  seldom  reaches 
the  public  at  all.  Many  a  man  has  served  his  state  or  coun- 
try well,  without  ever  being  known  as  the  public  benefactor 
he  is. 

The  past  winter  was  phenomenal  in  the  number  of  legis- 
lative bills,  throughout  the  country,  which  were  aimed  directly 
at  and  inimical  to  street  railways.  Missouri  was  no  excep- 
tion to  the  rule  and  brought  out  its  fair  quota.  Among 
those  were  two  bills,  one  known  as  the  Dunn  3-cent  fare 
bill ;  and  the  other  taxing  franchises.  Fortunately  alike  for 
the  companies  and  the  public,  both  were  defeated.  The 
reduced  fare  bill  explains  itself ;  the  franchise  tax  was 
intended  to  be  an  additional  burden  compelling  the  assessor 
to  assess  street  railway  properties  at  not  less  than  100  per 
cent  (and  as  much  more  as  they  saw  fit)  whereas  all  other 
assessments  were  being  made  on  a  basis  of  not  more  than  40 
per  cent  current  value.  This  meant  the  street  railways 
should  pay  tax  on  $2.50,  where  everybody  else  paid  on  $1.00. 
These  were  the  startling  conditions  which  the  street  railways 
of  Missouri  had  to  face ;  and  the  bill  if  passed,  meant  a 
practical  confiscation  of  all  the  properties. 

F.  B.  Brownell,  president  of  the  Brownell  Car  Company, 
and  for  years  vice-chairman  and  treasurer  of  the  State  Repub- 
lican Committee,  is  a  man  who  thoroughly  believes  that  our 
political  parties  will  never  be  cleansed  of  the  men  who 
engage  in  politics  from  motives  of  personal  gain,  until  they 
are  displaced  by  honest,  fair  minded  and  just  business  men  ; 
and  he  has  for  years  practised  what  he  preaches,  often  at  the 
sacrifice  of  his  own  personal  interests.  It  was  in  their 
dilemma  that  some  of  the  street  railway  managers  turned  to 
him  to  help  save  them  from  ruin.  Mr.  Brownell  at  once  set 
to  work  at  the  unpromising  undertaking.  When  he  first 
took  the  matter  up  with  Mr.  Dunn  the  3-cent  fare  bill  had 
already  been  ordered  to  engrossment  in  the  House.  Mr. 
Dunn  evidently  was  working  in  good  faith,  and   the  task  of 


proving  to  him  his  mistake  was  no  easy  matter.  Mr.  Brown- 
ell gathered  data  and  presented  it  in  such  undeniable  force, 
not  only  to  Mr.  Dunn,  but  others  in  the  House,  that  it  con- 
vinced them  a  gross  wrong  would  result  from  the  passage  of 
the  bill.  This  missionary  work  was  so  well  performed  that 
Mr.  Dunn  was  converted  and  arose  in  the  House  and 
defeated  his  own  bill.  The  local  papers  took  advantage  of 
the  change  to  heap  reproaches  upon  Mr.  Dunn,  asserting  he 
had  been  bought  off  by  the  railways.  In  spite  of  all  their 
insinuations  and  aspersions,  however,  he  stood  firm  and  was 
more  pleased  at  its  death  than  he  had  been  when  it  was  aus- 
piciously christened. 

When  the  case  was  first  presentetl  to  Mr.  Dunn,  he  wrote, 
"I  honestly  believe  it  is  a  right  measure,  but  if  I  am  mis- 
taken in  that  judgment  I  shall  regret  introducing  the  mat- 
ter. "  When  the  smoke  of  battle  had  all  cleared  away  he 
again  wrote  Mr.  Brownell  a  very  frank  and  cordial  letter, 
expressing  appreciation  of  the  latter's  hard  work,  and  which 
reads  as  follows  : 

St.  Louis,  Mo.,  March  20,  1897. 
Hon.  F.  B.  Brownell,  Dear  Sir: 

I  am  reminded  that  I  owe  you  my  personal  thanks  for  the  trouble 
you  took  this  winter  in  getting  me  rightly  informed  regarding  street 
car  fares. 

Your  very  exhaustive  letter  respecting  my  3-cent  bill,  in  reply  to 
my  inquiry,  and  your  subsequent  conversation  a  few  days  later,  were 
the  earliest  as  well  as  the  most  convincing  arguments  showing  the 
inaccuracy  of  the  figures  and  claims  of  the  State  Labor  Report,  a 
document  which  I  had  previously  been  led  to  regard  as  reasonably 
correct. 

Your  letter  led  me  to  further  information  which,  I  may  say,  was  in 
the  same  line  with  yours  but  added  nothing  of  importance  to  the 
ground  covered  by  you,  thus  1  was  forced  to  candidly  doubt  my  own 
bill,  and  when  it  came  to  final  vote  I  so  expressed  myself  to  the 
House,  and  in  the  same  connection  I  publicly  impeached  the  Labor 
Report  before  the  whole  House,  a  somewhat  notable  fact,  of  which 
no  St.  Louis  paper  took  any  notice. 

Of  course  I  personally  voted  for  the  bill;  first,  because  it  was  my 
bill,  and  second  to  give  the  lie  to  the  Post  Dispatch  calumny. 

Your  letter  and  subsequent  conversation  guided  me  to  the  course  I 
eventually  pursued,  and  which  I  think  was  right,  and  I  again  express 
my  obligations  to  you  for  the  trouble  you  took. 

Very  sincerely  yours, 

Edw.  J.  Dunn. 

The  service  rendered  by  Mr.  Brownell  is  by  no  means 
confined  to  the  limits  of  his  own  state,  for  had  the  bills 
become  laws  the  precedent  and  example  would  have  been 
used  with  strong  effect  in  every  other  state. 


STEAM  ROADS  STILL  ON  TOP  IN  PENN- 
SYLVANIA. 


The  bill  pending  in  the  Pennsylvania  House  to  give  trol- 
ley companies  the  right  of  eminent  domain  on  rural  roads 
was,  on  June  17,  defeated  by  a  vote  of  103  to  58.  The 
result  of  this  is  that  all  plans  for  many  lines  which  were 
contemplated  will  be  abandoned  until  at  least  two  years 
hence,  when  it  is  to  be  hoped  the  legislature  will  incline 
more  kindly  to  the  trolley.  With  the  present  law  the 
steam  roads  which  own  their  rights  of  way  in  fee  find  but 
little  difficulty  in  blocking  all  interurban  electric  roads  which 
would  offer  competition. 


The  Electric  Railway  Company  of  the  United  States, 
office  No.  1  Broadway,  New  York,  has  been  dissolved  by 
Judge  Truax.  Arthur  Ingraham  is  made  permanent  receiver. 
The  liabilities  are  $28,250  and  assets,  $5,041. 
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THE   EFFICIENT  TRANSMISSION  OF 

POWER  TO  STREET  RAILWAY 

LINES. 


BY    R.    W.    CONANT. 


No  tloubt  there  are  some  of  the  readers  of  this  journal 
who  glance  from  the  heading  to  the  array  of  formula;  and 
mathematics  contained  in  this  article  and  decide  that  they 
have  not  time  to  peruse  the  subject  further.  The  table 
on  page  443,  however,  has  in  it  something  that  interests 
most  of  us,  that  is,  the  dollar  sign.  And  to  those  who  have 
had  occasion  to  sign  the  bills  for  copper  for  a  street  railway, 
nothing  more  need  be  said  regarding  the  importance  of  the 
subject. 

The  efficient  transmission  of  power  to  street  railway  hnes 
is  a  broad  term  and  will  here  be  limited  to  the  system  which 
is  in  use  by  the  majority  of  street  railways,  that  is,  the 
medium  voltage,  direct  current  transmission.  Efficient 
transmission  implies  first,  that  the  cars  should  be  operated, 
and  second,  that  they  be  operated  economically.  Relia- 
bility of  operation  is  greatly  to  be  desired  and  experience 
has  shown  that  cars  maj'  be  operated  in  the  most  relia- 
ble manner  when  the  lines  are  divided  into  insulated  sections. 
As  to  whether  the  gain  in  this  case  warrants  the  additional 
feeders  required,  is  a  question  that  is  governed  by  the  condi- 
tions. It  will  be  assumed  that  the  line  is  sectioned,  but  the 
conclusions  reached  may,  by  slight  modifications,  be  made  to 
cover  those  which  are  not. 

The  economical  transmission  has  usually  been  heltl  to  be 
incompatible  with  reliable  or  satisfactory  car  service.  In 
the  light  of  recent  experience,  this  will  he  seen  to  be 
erroneous.  How  much  copper  shall  be  employed  is  the 
question  to  be  solved.  It  is  only  those  who  have  had  this 
question  practically  before  them,  who  know  what  its  answer 
involves. 

The  amount  of  copper  to  place  as  feeders  depends  prima- 
rially  on  the  number  of  cars  at  any  one  time  in  the  section 
and  their  distance  from  the  source  of  power.  Return  cop- 
per depends  upon  the  nature  of  the  rail  return  rather  than 
on  economical  principles.  What  happens  when  we  have  too 
small  an  amount  of  copper  in  our  feeders?  Unsatisfactory  • 
service  on  account  of  low  voltage  at  the  cars,  but  more  than 
this,  increased  expense  to  do  the  amount  of  work  required 
on  account  of  the  loss  of  power.  Suppose  there  is  20  per 
cent  loss ;  this  means  a  larger  power  station  equipment, 
more  expense  for  fuel,  but  less  for  copper.  If  we  increase 
the  copper,  we  diminish  the  cost  but  not  proportionately,  and 
soon  the  limit  is  reached  beyond  which  it  docs  not  pay  to 
spend  more  money  for  copper. 

Various  formuhe  and  curves  have  l)een  pulijished  from 
time  to  time  showing  the  relation  between  the  per  cent  loss 
and  cost  of  cojjper  for  feeders,  but  as  a  certain  loss  has  to 
be  assume<l  in  order  to  use  them,  they  are  not  in  themselves 
sufficient  for  the  proper  <lesign  of  a  feeder  line.  The 
formuhe  employed  in  this  manner  and  the  necessary  calcula- 
tions made,  the  user  is  deceived  into  the  belief  that  he  has 
figured  the  correct  amount  of  copper.  lie  might  just  as 
correctly  have  guessed  that  he  would  spend  about  so  much 
for  copper  in  the  first  place  and  have  been  much  nearer 
right  that  in  putting  up  all  the  copper  required  by  the 
formula:  when  worked  out  on  an  assumed  loss  which  is 
much  too  small. 

Other  curves  and  formula;    have   been  constructed    by    a 


mis-application  of  Thompson's  law,  making  the  cost  of  the 
lost  power  ecjual-to  the  interest  and  depreciation  on  the  cop- 
per. This  gives  a  so-called  economical  drop  per  mile  of  a 
constant  number  of  volts,  say  50.  That  this  method  is 
incorrect  may  be  seen  by  assuming  a  case  of  500  volts 
initial  potential  with  a  line  10  miles  long.  Under  such  con- 
ditions 10  X  50  =  500  volts,  or  the  power  all  used  up  by  the 
time  it  reaches  the  end  of  the  line,  which  would  hardly  be 
called  a  paying  investment.  It  is  hoped  in  what  follows,  by 
a  solution  of  a  few  special  cases,  to  illustrate  a  method  which 
may  be  useful  to  all  engaged  in  this  brancli  of  street  railway 
work.  The  assumptions  made  must  be  verified  and  changed 
if  necessary,  for  each  individual  case.  Those  given  are 
what  the  writer  has  used  in  certain  instances  and  have  been 
found  to  be  correct  for  certain  lines  which  have  come  within 
his  experience.  The  mathematical  derivation  is  given 
further  on. 

Formula  No.  i. 

c.m.=^-— ^ (') 

where 
c.  m.   -=  cross  section  of  feeder  in  circular  mils, 
P        —  power  delivered  to  cars  in  watts,  nominal, 
A       -'  specific  resistance  of  copper  per  mile-mil, 
M         J  distance  to  center  of  load,  miles, 
V         =  pressure  at  the  power  station  in  volts, 
G       =  economical  constant, 

1.5     --^  a  constant   representing  the  ratio   between   total    drop   and 
feeder  drop. 
The    properties    of   G  are    somewhat   peculiar  and    inter- 
esting.    It  may  have  any  value  between    i  and  2,  not  a  very 

great    range,    but     sufficient    to    make    the  expression 
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of  a  very  considerable  range. 


/•J 

!*■ 

/■•r 

^J 

'* 

^ 

\ 

^ 

s 

\ 

^ 

^ 

— . 

. 

e 

s    / 

Q     1 

,     , 

I     1 

3      / 

, 

H 

£      / 

7 

The  factors  which  enter   to  determine   the   value  of   G  are 
as  follows : 

M,  the  distance  described  above. 

C,  the  cost  of  copper  in  dollars   per   mile-mil.     This  cost 
does    not    include   the   cost   of    insulating  or    installing    the 
co])per,   so    that    if   a    mile    of   500,000-c.   m.    bare   copper    is 
worth  $900. 
$900 


c  = 


$  .00 1  s 


500,000 

The  next  quantity  which  enters  into  the  value  of  (J  is 
the  sum  of  the  interest  and  depreciation  in  per  cent  on  the 
above  copper  expense.  Call  this  D.  In  arriving  at  a  value 
for  D,  we  must  consider  what  the  money  is  worth  for  uses 
iillur  than  purchasing  copper.  Supposing  that  we  assume 
lli:it  it  is  6  per  cent  and  allow  that  the  depreciation  of  cop])er 
is  .\  per  cent,  making  allowance  for  the  possible  fall  in  price, 
then  D  —  10  per  cent. 


4R2 
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Next  comes  the  question  of  insulating  and  installing  the 
copper,  which  will  be  treated  under  two  heads.  First,  when 
the  line  is  overhead  and  second,  when  it  is  underground, 
these  being  the  two  cases  which  it  is  reipiired  to  solve  in 
street  railway  practice. 

First,  line  overhead  :  VVc  wish  to  ascertain  what  portion 
of  the  expense  of  insulating  and  installing  is  increased  as 
we  increase  the  cross  section.  As,  in  general  in  street  rail- 
way practice,  the  tendency  is  to  run  one  size  of  wire  only, 
the  insulation  is  directly  proportional  to  the  cross  section, 
for  with  two  500  feeders  there  is  twice  as  much  insulation  as 
with  one,  and  we  assume  that  no  intermediate  sizes  are 
installed.  Similarly  the  expense  of  stringing,  including  the 
labor,  pins  and  insulators  is  proportionately  increased,  but 
the  expense  of  poles  is  not  so  increased,  and  therefore  should 
not  be  included.  Assuming  that  $500  will  cover  these 
expenses  per  mile    of    500,000-c.  ni.  overhead  feeder,   then 

$500 

=-:  $   .0010  =  E,j,  which  is  the  next  quantity  enter- 

500,000 
ing  into  G. 

Next  the  sum  of  the  interest  and  depreciation  on  the 
above  amount. 

Interest  =  6  per  cent  and  depreciation  =  9  per  cent,  a 
total  of   15  per  cent  =  F,,. 

Second,    line    underground — For     undergromul     feeders, 

foUowintr  above  reasoning, —  ;  -  $   .ooso  =  E„. 

500,000  -^ 

In  arriving  at  the  sum  of  interest  and  depreciation  on  the 
above  amount,  we  may  consider  $2,500  made  up  of  two 
parts,  viz.,  $1,500  for  insulation  and  lead,  with  an  interest 
and  depreciation  charge  of  10.6  per  cent  and  $1,000,  which  is 
conduit  expense  proportional  to  cross  section,  with  an  inter- 
est and  depreciation  charge  of  S  per  cent  so  that  9.6  per  cent 
is  F„,  i.  e.,  9.6  per  cent  of  $2,500  =  sum  of  10.6  per  cent  of 
$1,500  and  8  per  cent  of  $1,000. 

The  reason  for  taking  only  these  expenses  which  aix'  pro- 
portional to  the  increase  of  cross  section,  is  that  the  formulae 
connecting  the  quantities  have  been  derived  on  the  assump- 
tion that  the  cross  section  is  varied  and  fixed  at  such  a  point 
as  will  make  the  sum  of  the  expenses  a  minimum. 

A  =  the  resistance  of  a  unit  length  and  cross  section  of 
copper.  This  per  mile-mil  is  57,850  ^z  A  for  commercial 
copper. 

The  next  quantity  entering  into  the  value  of  G  is  the  con- 
stant 2.25. 

This  appears  on  account  of  the  fact  that  the  rails  are  used 
as  a  return.  It  is  arrived  at  in  the  following  manner: 
Assume  that  the  return  drop  is  one-half  of  the  feeder  drop. 
This  is  true  for  a  great  many  cases  but  will  vary  for  differ- 
ent localities.  Under  these  conditions  the  total  drop  is  ^  of 
the  feeder  drop.  Our  economics  are  directed  towards  the 
feeder  loss  rather  than  the  return  loss,  for  the  rails  have 
such  a  low  resistance  when  properly  bonded,  that,  except  in 
special  cases,  the  placing  of  copper  in  parallel  with  them  to 
return  current  is  an  idle  expense,  so  far  as  the  saving  of 
power  is  concerned. 

It  would  be  far  more  profitable  to  place  it  on  the  feeding 
side  of  the  line,  but  as  we  shall  see,  even  this  does  not  pay 
after  a  certain  amount  of  copper  has  been  installed.  In 
obtaining  the  formulae,  fixing  the  relation  between  the 
quantities  discussed  and  G,  the  operation  performed  to 
obtain  2.25  is  (|-)'  =  2.25  or  in  other  words  2.25  is  the  square 
of  the  ratio  of  the  total  drop  to  the  feeder  drop. 


11  is  the  time  factor  of  the  energy  lost   in   the   feeder    and 

I  is  the  cost  per  unit  of  time  of  a  unit  of  this  energy  in 
coal,  labor  and  supplies. 

From  the  load  curves  for  representative  days  throughout 
the  year,  II  may  be  determined  for  any  feeder.  Assume 
that  it  has  been  found  to  be  J/3  of  the  number  of  hours  in 
the  year  (8,760)  and  that  I  =  $.000007  per  watt-hour. 

Assume  that  it  costs  $.100  per  watt  installed  =  J  for  the 
necessary  generating  plant  to  produce  the  power  lost  in 
feeders. 

K  =z  the  interest  and  depreciation  on  this  expenditure, 
which  assume  15  per  cent. 

V  is  the  voltage  at  the  bus  bars  at  power  station  described 
above. 

The  complete  formula  for  determining  the  value  of  eco- 
nomical constant  G   is 


OVERHEAD    LINES. 


G  =    I   -F 


I2.25  M'  A  (C  D  -I-  Eo  Fo) 
\3.25M^A(CD-t-EoFo)-f-V»(HI876o-(-J 


K) 


UNDERGROUND    LINES. 


G    =    I     -F 


V2.25M 


M-  A  (C  D-H  EuFu) 


M'A  (CD-|-EuFu)H-V'(HI876o-f  JK) 
These  are  somewhat   formidable   looking   expressions   so 

that  it  may  not  be  amiss    to  solve  them  for  one  case  to  illus- 
trate the  method. 

The  only   difference  between   the    overhead    and    under- 
ground formulae  is  in  one   term,  so   that   the  overhead  only 

will  be  carried  through  in  detail.     The  letters  in  the  formula; 

have   been    described    above,    but    are    tabulated    below  for 

reference. 

G      =  economical  constant  required. 

M      =  distance  to  centre  of  load  (assume  four  miles). 

A       =  specific  resistance  of  copper  per  mile-mil  =  57,850. 

C       =  cost  of  copper  in  dollars  per  mile-mil  =  .0018. 

U       =  interest  and  depreciation  on  above  amount  =  .10. 

Eo    =  cost   of  insulating  and  installing  copper  overhead  per  mile- 
mil  =  .0010. 

Eu  =   cost  of  insulating  and  installing  copper  underground  per  mile- 
mil  =  .0050. 

Fo    =  interest    and    depreciation  on  above  amount  for  overhead 
lines  =  .15. 

Fu    =  interest  and  depreciation  on  above  amount  for  underground 
lines  =  .096. 

V       =  voltage  at  bus  bar  (assume  550). 

H       =  time  factor  of  energy  lost  in  feeder  =  .333. 

I         =   cost  of  producing  this  energy  per  vfatt-hour  =  .000007. 

J         =  cost  of  generating  plant  per  watt  installed  =  .100. 

K       =  interest  and  depreciation  on  plant  (assume  .15). 
Substituting  the  figures  for  the  letters,  we  have  for 

OVERHEAD    LINES. 

[\l^~-5  H)'57S5o  (-OP'S  X  .10  +  .0010  x  .15)  j 

*^   -'  ^  +    i       (2.25    (4)^   57850  (.OOlS  x   .10  -H  .0010  x  .15) 

+  (550)'  (-333  X. 000007  X  S760  +  .1  X  15) 

Reducing, 


G   -=.   I    -f 


I 2082600  X  . 
"X  2082600  X  . 


000^3 


00033  +   302500  X  .03542 


°  -  ■  -vllfe 


5S 


6S7.25S  -f  10714.55 


G_.i    +J'^1:^ 
\  1 1401. 


26.2  I 
1  +  -^-^  =  1-2455 


401. S08  106.77 

UNDERGROUND    LINES 


,,  ,      1 2082600  (.00018  4-  .0050  X  .01 

\20S2600  (.00018    -|-    .0050  X  .1 

G  =  1.337. 


096) 

096)  +  10714.55 


^fetl?^cuKv2i^5\eA/icw/' 
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Now  having  determiiiecl  the  economical  constant,  we  are 
ready  to  find  the  cross  section  of  the  feeder.  This  will  be 
worked  out  on  a  per  car  basis  assuming  that  a  car  takes 
15.000  watts  =  P.     Substituting  in  the  formula 

i.S  P  A  M  G^ 

c.  n\.  =  — '    ,^  ,  ,. — 7 ,   we  get  for 

OVERHEAD    LINES. 

„ "-.S  >^  15000  X  57850  X  4  X  ( 1.2455 )-■  ,  ,^^„r,^ 


(  550)"  X. 2455 

UNDEKGROIIND    LINES. 

1.5  X  15000  X  57S50  X  4  X  (1.337)' 


=  9131S 


(550)-  X  .337 

Having  the  circular   mils,  we  desire  to   know  the  voltage 
at  the  centre  of  the  load  under  these  circumstances.     Let 
X  =  feeder  drop, 

P,  V,  A,  M,  c.  m.,  same  significance  as  above, 
Y  =  current, 
Z  =  final  voltage  at  center  of  load, 

Then 

Y  A  M 


Z  =  V  — 


(-) 
•(3) 
•(4) 


Three    equations     containing   three    unknown    tjuantities, 
which  by  elimination  give 


V  (V»         I, 


5  P  A  M 


4  c.  m. 

Substituting  for      ovekhead  lines. 


(5) 


Z  =  55£  ,    (155^=  _  .■5x15000x57850x4  ^.^,^^ 

2       \      4  10S760  ^^ 


Z  .^ 


¥^W- 


UNDERGROUND    LINES. 


550)'         I.5X  15000x57850x4 


--  412  volts 


OVER  11  LAD    LINES, 

550 

'•2455 

,  44'  volts  ; 

and  for 

UNI)ER(;i(l)LNI)     LINIjS 

5.50 
'•337 

=  412  volts. 

4  9'3'« 

The  work  of  finding  Z  may  he  simplified  as  follows  : 
By  solving  cijuation  (  i  )  for  G  and  combining  with  equa- 
tion   (4)    we    find  that  GZ         V  or  that  G  is  also  the  ratio 
between  the  initial  and   final    voltage.     The    short    methotl 
then  for  calculation  of  Z  is,  for 


Z 


It  is  then  apparent  that  under  the  conditions  as.sume(l  one 
5ao,ooo-c.  in.  feed  wire  will  economically  supply  power 
for  4.6  cars  at  a  distance  of  four  miles  from  the  power  sta- 
tion with  overhead  lines  and  give  satisfactory  service  so  far 
as  the  voltage  is  concerned.  The  same  c.  m.  underground 
will  supply  power  economically  for  5.5  cars  at  the  same 
distance. 

The  following  tables  and  the  curves  show  for  the  over- 
head and  underground  lines  the  cost  of  feeding  copper  ])er 
car,  the  number  of  cars  per  50(j,ooo-c.  m.  feeder,  the  economi- 
cal constant  (i,  the  per  cent  loss  in  feeder,  and  the  volts 
obtained  at  the  center  of  load,  for  all  tlistance  from  1  to  5 
miles. 


OV£ff He/IP  LINES. 


/^/LCS  TO  C£/VTCR 


i//]/D£ffaRoa/vo  reepfffs. 


/f/lCS  TO  Ce/i/T£P. 


Vnr  the  benelil  of  those  who  care  to  follow  through  the 
derivation  of   the  fornuihe,  the  following  steps  are  given  : 

We  re()uirc  first  an  expression  giving  the  annual  expense 
of  the  power  lost  in  the  feeder. 

VY  is  the  power  in  watts  at  the  power  station  end  of 
feeder  and  P  is  that  delivered  at  the  car  end  of  feeder,  so 
that  VY-P  is  the  total  power  lost  in  transmission,  and  we 
assume  in  this  particular  case  that  ^  of  it  is  lost  in  the 


434 


(^ftiiejd'if{a}yh^ 


feeder  and  the  rest  in  the  reliini  ;   so  that 
VY-P 
=  loss   in  feeder (6) 

'•5 
The  expense  of  this  is  evidently  <^iven  by  the  expression 

VY-P 

. (1118760+  JK) (S) 

■•5 
Next  we   require   an   expression   for    lh;it    portion   of   tlie 
annual  expense  of  the  feeder  line  which  is   dependent  upon 
the  area  of  conductor  employed. 

This  evidently  is 
c.  m.  M  (CD  +  EF)  ;  but  from   e(iuations  (2),  (3)  and  (4) 
1.5  Y"  A  M 

c.  m.  = (7) 

VY-P 
which  substituted  above  gives  for  annual  copper  expense 
i.^  Y' AM'  (CD  +  EF) 

VY-P 

To  make  the  sum  of  (S)  and  (9)  a  minimum,  differentiate 
with  respect  to  Y,  equate  the  derivative  to  zero  and  solve 
for  Y,  when  the  following  results : 


YV  _  I  2.25  AM'  (CD  +  EF) 

P    —  '  "'"X  2.25  AM'  (CD  +  EF)  +V'( 

which  is  put  equal  to  G. 

Equation  (7)  may  be  reduced  to 

Y^V 

1.5  P  AU^p^ 


HI  8760+ J  K), 


V-- 


Y  V 


YV 


and   with   (j   substituted    for     --p-     becomes   Formula   (i), 
giving  most  economical  value  for  c.  ni. 


ELECTRICAL  INTERESTS  IN  SIAM. 


Electricity  is  making  steady,  and  even  surprising  advance 
in  the  far  east,  of  which  we  are  apt  to  think  as  slow  and 
unprogressive.  In  a  personal  and  entirelj-  unofficial  letter 
to  the  editor  of  the  Review,  Hon.  John  Barrett,  who  so 
ably  represents  this  country  as  United  States  Minister  to 
Siam,  writes  from  Ban  kok ;  and  the  contents  are  so  inter- 
esting we  cannot  refrain  from  sharing  it  in  part  with  our 
readers. 

Mr.  Barrett  states  there  is  only  one  street  railway  in 
Siam.  Its  official  name  is  "  Bankok  Tramways  Company, 
Ld."  This  is  doing  a  very  extensive  business  and  runs 
from  one  end  of  this  great  city  to  the  other.  Although 
Siam  may  be  regarded  in  America  as  an  out  of  the  way- 
place,  its  capital,  Bankok,  was  the  first  city  in  Asia  to  make 
a  thorough  test  of  electric  street  railways,  which  proved  a 
decided  success  from  the  start. 

This  company  is  made  up  principally  of  Danish,  Ameri- 
cans and  Siamese  stockholders.  The  road  was  put  down, 
the  power  house  erected  and  machinery  installed,  and  roll- 
ing stock  furnished  originally  by  an  American  firm,  who 
sent  out  an  engineer  to  superintend  the  work.  The  present 
manager  is  a  Dane,  W.  F.  Jacobsen,  and  the  chief  engineer 
also  a  Dane,  A.  Hansen.  The  president  of  the  board  of 
directors  is  an  American,  T.  Heyward  Hays. 

The  company  was  originally  organized  with  a  capital 
stock  of  about  300,000  ticals  (approximately  100,000  gold 
dollars.)     Since  organizing  it  has  made  one  issue  of   100,- 


000  ticals  debentures  and  is  planning  to  make  another  issue 
of  100,000  ticals  debentures.  These  debentures  are  issued 
for  the  purpose  of  greatly  improving  the  road,  adding  to 
the  rolling  stock  and  constructing  new  buildings  and  bridges. 

The  company  as  intimated  above  has  been  very  success- 
ful from  the  beginning  and  has  paid  as  high  as  iS  per  cent 
per  annum  on  the  investment  and  not  less  than  10  per  cent. 
All  the  new  machinery,  engines,  and  car  trucks  have  been 
purchased  in  America,  and  it  is  probable  that  on  account  of 
the  high  standing  of  American  manufactures  in  this  line, 
future  orders  w  ill  be  placed  in  the  United  States.  Viewed 
as  a  whole  he  considers  the  company  as  well  managed, 
representing  a  secure  investment  of  capital,  and  has  a  fav- 
orable future  before  it,  provided  conservative  men  control  it. 

There  are,  of  course,  two  classes  of  persons  among 
the  stockholders ;  one  that  wishes  to  pay  as  high  divi- 
dents  as  possible,  turning  every  cent  into  profits,  cre- 
ating no  reserve  fund,  and  generally  neglecting  those 
principles  which  govern  successful  companies  in  America 
and  Europe  ;  and  the  other  that  is  perfectly  satisfied  with  a 
legitimate  income  of  5  to  10  per  cent,  believes  firmly  in  cre- 
ating a  reserve  fund,  and  wishes  to  put  a  proper  portion  in 
excess  of  legitimate  income  into  permanent  improvements. 
It  is  probable  that  the  latter  element  will  have  its  way. 

On  fete  days  and  special  occasions  the  cars  are  as  crowded 
as  those  in  Chicago.  The  Siamese  are  different  from  the 
Chinese ;  the  Siamese  take  to  new  systems  of  rapid  transit 
at  once  and  have  no  prejudice  against  them  although  they 
are  lazy  people  ;  but  the  Chinese,  as  proved  more  than  once 
in  China,  are  prejudiced  against  these  systems  invented  by 
"  foreign  devils."  The  Siamese  government  readily  granted 
the  concession  for  this  electric  street  car  line,  and  the  king 
regards  the  enterprise  with  favor.  The  American,  Dr. 
Hays,  mentioned  as  president  of  the  directorate,  takes  a  great 
interest  in  the  success  of  the  line,  and  is  one  of  the  largest 
individual  stockholders.  The  manager,  W.  F.  Jacobsen,  and 
the  engineer,  A.  Hansen,  are  both  capable  men  ;  the  former 
being  quite  well  known  among  electrical  manufacturing 
establishments  in  America  because  of  several  visits  there  on 
business. 

In  this  connection  it  may  interest  our  readers  to  know  that 
an  American  engineer,  Lawrence  E.  Bennett,  has  secured 
the  concession  for  the  electric  lighting  of  all  Bankok,  which 
is  one  of  the  most  important  rights  that  the  Siamese  govern- 
ment has  given  to  a  foreigner  in  many  years. 

In  conclusion  Mr.  Barrett  says:  "Let  me  through  your 
agency  recommend  American  manufacturers  to  keep  an 
attentive  eye  on  this  far  Eastern  field,  this  whole  coast  line 
from  Vladivostock  to  Singapore ;  because  it  presents,  in  my 
opinion,  one  of  the  greatest  opportunities  for  the  advance- 
ment of  American  foreign  commercial  interests.  In  special 
reports  and  articles  in  various  periodicals  written  by  me  by 
request,  I  have  endeavored  to  awaken  interest  throughout 
the  United  States  in  this  field.  Whether  these  have  come 
to  vour  attention  I  do  not  know,  but  I  trust  that  you  will 
not  fail  to  preach  the  'gospel'  of  commercial  conquest  in 
the  Asian  Pacific  until  the  exporters  and  manfacturers  of 
the  United  States  have  succeeded  in  getting  a  fair  share  of 
the  rapidly  developing  trade." 


Tourists  in  Denver  who  wish  to  see  the  sights  of  that 
city  without  too  much  e.xertion  have  been  met  half  way  by 
one  of  the  street  railway  companies  which  has  fitted  up  a 
special  car  for  their  use ;  its  name  is  "  Seeing  Denver." 


^Maectil\aiWay'j^^ 
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SOME  STREET  RAILWAY  BRIDGES 


With  the  development  of  sulnirban  ami  intcrurban  elec- 
tric railways  the  question  of  briilijes  was  added  to  the  already 
large  number  of  perplexing  problems  which  the  successful 
railway  manager  must  solve.  On  strictly  urban  lines  especi- 
ally in  the  larger  cities,  the  bridges  over  which  the  street 
cars  run  were,  almost  without  exception,  sutticiently  strong 
to  permit  the  use  of  even  the  heaviest  electric  cars  with  per- 
fect safety,  but  on  country  roads  where  the  general  traffic  is 
not  so  heavj-  it  has  in  most  instances  been  necessarj-  to 
strengthen  existing  bridges  or  else  to  build  new  ones. 

In  large  cities  the  bridge  question  arises  where  the  city 
wishes  the  street  railway  to  assume  the  maintenance  of  the 
bridges  or  perhaps  to  build  other  and  larger  ones.  The 
North  and  West  Chicago  roads  have  expended  several  hun- 
dred thousand  dollars  for  bridges  in  consideration  of  fran- 
chise grants  from  the  city.  When  the  electric  line  was  laid 
across  the  Chicago  river  at  Clark  street,  the  old  bridge  at 
that    point  was    moved    to    Dearborn  street  and  a  new  one 


tlesign  from  the  ordinary  highway  bridge  for  general  traffic 
except  that  they  are  designed  for  heavier  loads  and  have 
incorporated  in  the  floor  system  the  longitudinal  beams  for 
the  support  of  the  rails  before  mentioned.  Where  the 
bridges  are  for  the  sole  use  of  the  railway,  they  are  more 
often  plate  or  riveted  girders  than  the  pin  connected.  As 
before  stated  the  intcrurban  electric  lines  have  tended  to 
improve  the  highway  bridges  because  they  are  usually  in 
charge  of  competent  engineers  who  see  to  it  that  the  old 
bridges  are  strengthened  in  a  proper  and  scientific  manner 
or  if  new  ones  are  to  be  built,  they  are  in  accordance  with 
the  best  engineering  practice  and  not  left  to  the  whims  of 
county  officials  with  no  knowledge  of  bridge  construction. 
This  subject  of  bridges  has  been  the  cause  of  a  great 
many  disputes  between  the  railway  companies  and  the  munic- 
ipal and  county  authorities  with  whom  they  have  had  to 
deal.  The  questions  on  which  issue  is  taken  are  those 
regarding  the  manner  in  which  the  company  is  to  occupy 
the  bridge,  that  is,  where  the  tracks  are  to  be  laid,  the  proper 
distribution  of  the   cost   of    maintenance,  and,  where  a  new 


MAIN    STKKKT    BRIDCIE.    I, A  FAYETTE,    IND. 


with  wider  drive  ways  erected  at  Clark  at  the  cost  of  the 
railway. 

Inquiries  addressed  to  a  number  of  tin-  companies  engaged 
in  building  briilges  show  that  in  their  opinion  the  extension 
of  trolley  lines  has  had  a  very  beneficial  influence  upon  the 
character  of  the  highway  bridges  built  at  the  present  time, 
as  many  of  them  are  constructed  with  a  view  to  their  possi- 
ble occupancy  by  trolley  lines. 

While  there  are  some  bridges  in  existence  today  which 
are  so  crudely  constructed,  either  through  the  ignorance  of 
the  builders  or  because  of  their  desire  to  furnish  the  least 
possible  bridge  for  the  money,  that  a  reconstruction  is  a 
primary  requisite  to  make  them  safe  for  the  running  of 
electric  cars,  the  majority  of  them  have  been  built  under 
fairly  good  specifications  and  need  but  little  in  the  way  of 
strengthening.  The  trusses,  as  a  rule,  being  heavy  enough 
to  carry  the  load,  the  alterations  made  consist  in  putting  in 
heavier  floor  systems,  and  in  almost  every  case  it  is  necessary 
to  provide  longitudinal  girders  for  the  support  of  the  rails 
so  that  the  latter  shall  have  the  tops  flush  with  the  planking 
or  pavement.  When,  however,  the  trusses  are  weak,  the 
usual  plan  is  to  construct  an  additional  truss. 

When    new    bridges   are   constructed    they    differ   little   in 


structure  is  necessary  which  is  to  be  used  by  the  railway 
and  for  general  traffic  also,  the  division  of  the  cost  between 
the  two  parties.  The  arrangements  which  the  companies 
are  able  to  effect  with  the  authorities  depend  largely  upon 
how  badly  the  pidilic  wants  the  service  that  tlie  railway  is 
to  give.  In  most  cases  an  equitable  agrccnienl  can  lie  ni:ule, 
the  rule  being  that  if  the  alterations  or  tlie  new  siruclures 
are  necessary  solely  because  of  the  use  of  the  higluya^■  by 
the  electric  line  the  latter  bears  the  cost  thereof;  where 
they  are  deman<led  by  the  public  for  general  traffic  purposes 
as  well  as  for  the  railway  a  portion  of  the  expense  may  be 
borne  by  the  county  or  city. 

The  bridge  over  the  Wabash  river  at  La  I'avettc,  hid.,  is 
a  good  example  of  one  to  which  a  third  truss  was  added. 
Two  views  arc  shown,  one  of  the  bridge  as  when  first  com- 
pleted, and  one  showing  the  ailditional  truss.  As  may  be 
supposed  the  conditions  were  quite  peculiar  to  make  this 
addition  to  an  entirely  new  structure  necessary.  A  horse 
road,  beginning  nowhere  and  eiuling  nowhere,  was  built 
in  tSSj;  this  was  converted  to  electricitj'  in  1887,  an  exten- 
sion to  West  I. a  l'"ayclte  and  Purdue  University  being 
liuilt  at  the  sanu-  lime.  On  the  west  side  of  the  river 
tlie    approarh    In    llic    bridge    is    over   an    cmbaiiUnu-nl    half 


436 


(^fc(?icct9^aU)W!ajr9^eViW' 


a  iiiiK-  ill  liiiylli,  and  llu-  railway  only  laid  its  track  here- 
after a  stron<j;  opposition  from  the  farmers  was  overcome. 
At  that  time  tliere  was  a  wooden  bridge  with  the  two 
wagon  ways  separated,  so  that  double  tracks  o\  er  it  were 
a  necessity.  This  bridge  was  replaced  liy  a  new  one  of 
iron  in  1S91  anil  a  second  dispute  ensued  as  to  whether 
a  street  railway  "corporation"  was  to  be  permitted  to 
occupy  the  bridge  "built  by  the  pco])le's  money,"  a  com- 
promise being  finally  effected  and  the  railway  laid  on  one  of 
the  foot  ways.  As  this  foot  way  was  outside  6f  the  trusses 
and  the  floor  system  had  been  designed  for  foot  passengers  and 
not  electric  cars,  it  was  soon  found  that  some  other  arrange- 
ment would  have  to  be  made.  The  county  refused  to  allow 
the  tracks  in  the  wagon  way  and  the  company  declined  to 
strengthen  the  floor  system  at  its  own  expense.  After  a 
deadlock  for  two  years  or  more,  during  which  time  passen- 
gers were  compelled  to  get  out  and  walk  over  the  bridge, 
the  <|uestion  was  settled  by  lengthening  the  piers  and  erect- 
ing third  trusses.  The  cost  of  this  addition  was  equally 
divided  between  the  county  and  the  company. 

Another     illustration     shows     the    bridge    built   over  the 


rUllM.l',    (i|'     Till      Ii.l,|:i„i    A     MAUMEE    VALI.EV    KAIl.W.W. 

Maumee  river  at  Mauniec  City  by  the  Toledo  &  Maumee 
Valley  Railway  Company  at  a  cost  of  $20,000.  The  piers 
of  the  county  bridge  at  that  point  were  extended  and  the 
new  structure  erected  thereon,  it  being  otherwise  independent 
of  the  former.  This  was  done  in  order  that  there  might  be 
less  danger  from  the  ice  gorges  which  form  when  the  ice  in 
the  river  breaks  up  each  spring.  This  road,  as  probably 
most  of  our  readers  will  remendier,  is  a  belt  line  20  miles 
long  running  from  Toledo  on  lioth  sides  of  the  river,  to 
Maumee  City  on  one  side  and  to  Perrysluirg  on  the  other, 
with  an  extension  of  13  miles  to  Bowling  Green. 

The  Sandusky,  Milan  &  Norwalk  Electric  Railway  was 
compelled  to  strengthen  the  floor  of  one  iron  bridge  on  its 
line  by  placing  wooden  stringers  under  each  rail.  They 
were  built  up  of  2-in.  planks  14  in.  wide  bolted  together  so 
as  to  lircak  joints.  When  completed  they  formed  continuous 
girilers  10  x   14  in.,  extending   the  total  length  of   the  bridge, 
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On  page  36  of  the  Review  for  January,  1S97,  '^  view  of 
a  plate  girder  bridge  built  for  the  Aurora  &  Geneva  Rail- 
way by  the  Wrought  Iron  Bridge  Company  of  Canton,  O. 
It  is  designed  for  a  imiformly  distributed  load  of  100  tons  a 
concentrated  load  of  50  tons. 

In  reply  to  an  inquiry  the  Second  Avenue  Traction  Com- 
pany, of  Pittsburg,  states  that  it  has  built  one  bridge,  a 
double  intersection  through  bridge  designed  for  a  live  load 
of   i,Soo  lbs.  per  lineal    foot   together   with    two   cars    25    ft. 


liROAD   STREET    BRIDGE,   ATLANTA,   GA. 

long,  with  y-ft.  wheel  base  and  weighing  12  tons  each.  In 
old  structures  the  trusses  were  generally  found  satisfactory, 
but  the  Hoor  systems  weak.  The  floor  beams  were  strength- 
ened and  9-in.  girder  rails  laid  thereon,  these  being  used 
both  as  rails  and  as  girders.  The  rails  are  always  used  in 
as  long  lengths  as  possible.  Up  to  spans  of  10  ft.  the  rails 
were  used  as  girders  without  trussing.  For  spans  of 
greater  length  the  rails  were  trussed  and  when  thus  strength- 
ened have  been  used  for  17-ft.  spans.  The  flooring  was 
relaid  with  details  of  joists  to  suit  the  9-in.  girder  rails. 
This  company  has  found  that  these  heavy  and  continuous 
9-in.  rails  very  materially  reduced  the  vibrations  even  of 
apparently  weak  highway  bridges,  antl  with  the  new  floor- 
ing put  the  bridge  in  condition  to  better  resist  the  shocks 
from  general  trathc. 

The  Atlanta  (Ga.)  Consolidated  Street  Railway  Com- 
pany as  a  consideration  for  the  privilege  of  ecpiipping  its 
lines  electrically  agreed  to  pay  $5,000  toward  building  a  new 
bridge  on  Broad  street  when  the  cit)'  should  decide  to  replace 
it.  The  bridge  shown  was  built  in  1895,  '^'^'-'  r^i'way  com- 
pany fulfilling  its  agreement.  It  is  142  ft.  long  and  70  ft. 
wide  ;  the  weight  is  300  tons ;  no  new  masonry  was  required 
and  the  cost  was  $22,200.  It  was  built  by  the  Edgemoor 
Bridge  Company  and  designed  for  a  live  load  of  100  lbs.  per 
sq.  ft.  The  paving  is  vitrified  brick  laid  in  concrete  on  a 
buckle  plate  lloor.  The  Consolidated  owns  the  exclusive 
street  railway  pri\ileges  for  this  bridge  and  all  except  two 
of   its  lines  cross  it. 
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Another  illustration  shows  the  Forsyth  street  lirid^e  Imilt 
hv  the  Phtviiix  Bridge  Company  in  ltiyJ-3,  anil  occupied  hy 
the  Atlanta  Railway  Company  which  secures  the  priviletjes 
for  an  annual  rental  of  $750  paid  to  the  city.  This  bridge 
has  a  buckle  plate  floor  and  is  paved  with  vitrified  brick  laid 
in  concrete;  it  is  designed  for  a  live  load  of  100  lbs.  per  si|. 
ft.  It  was  built  for  the  purpose  of  doing  away  w  ith  the 
grade  crossing  of  Forsyth  street  with  the  railmail  tracks 
leading  to  the  Union  Depot.  Tlie  cost  complete,  inchuiing 
masonrv,  was  $130,000. 

THE  HANOVER  ELECTRIC  RAILWAY. 


The  Electrical  Review  of  London  pnlilishes  the  results 
and  conclusions  reached  by  F.  Ross,  who  conducted  some 
extensive  experiments  upon  the  Hanover  Tramways;  the 
report  of  Ilerr  Ross  was  published  in  tiie  lilektrotcchnische 
Zeilschrift,  \'ol.  iS,  p.  17S.  The  tests  were  made  with  the 
assistance  of  Professor  Heim  of  the  Technical  High  .School, 
Hanover,  and  Herr  \'olkers  of  the  Union  Elcktricitiits 
(iesellschaft. 

The  mixed  system  was  introduced  in  the  summer  of  1895 
when  it  was  desired  to  extend  the  electrical  working  of  the 
lines  to  the  central  part  of  the  city.  The  municipal  authori- 
ties refused  to  permit  the  overhead  trolley,  and  storage  bat- 
tery cars  with  fixed  charging  stations  were  contemplated, 
but  before  the  adoption  of  this  system  that  of  adding  bat- 
teries to  the  cars  and  charging  from  the  trolley  when  run- 
ning on  the  suburban  sections  of  the  road  was  tried  experi- 
mentally, and  was  so  successful  that  the  "mixed"  system  was 
adopted. 

In  |anuar\,  liiyy,  tlierc  were  1  .i.S  miles  of  track  willi 
overhead  conductors  and  10.6  miles  worked  by  the  accumu- 
lators. The  batteries  are  charged  during  trips  wliicli  \  ary 
from  1.7  to  -(.S  miles  and  the  discharging  takes  place  on  rims 
which  vary  from  3  to  7.2  miles.  The  power  station  eciuip- 
ment  comprises  four  engines,  each  driving  a  150-k.  w. 
Siemens  &  Ilalske  <lynamo,  and  water  lube  boilers. 

The  cars  for  the  mixed  system  liave  two  longitudiiiai  seats 
accommodating  20  passengers.  Under  ibe  scats  are  Jo8 
Tudor  cells  in  vulcanite  boxes  ;  the  total  weight  of  the  bat- 
teries is  about  ly,  tons.  On  the  jjlatform  is  a  lever  switch 
with  two  positions,  charging  and  discharging,  and  a  rigula- 
lor  with  six  contacts  besides  the  zero  position.  On  the  over- 
head lines  but  five  points  are  used,  i  to  |  with  <liminishing 
resistance,  and  5  without  resistauc  e  added.  When  the  bat- 
I  tcry  is  switched  in    it   is   first   applied    in    halves   arranged    in 

parallel,  then  the  resistance  in  circuit  is  <liminishe<l  as  the 
controller  handle  is  turned  to  5,  and  finally  on  6  the  two 
halves  of  the  battery  are  placed  in  series,  which  is  also  the 
arrangement  when  charging. 

Experiments  on  the  consumption  of  power  gave  results 
n  folKiws :  Average  power  for  car  with  seven  passengers 
Mid  without  Imtleries  011  the  overhead  section,  795  watt-hours 
per  ear-mile  at  a  speed  of  9.1:;  niilis  ])cr  hour;  no  stii])s. 
'  Same    with     weight    ecpial    lo    that    of   batteries    added,    795 

l)er  car-mile  at  a  speed  of  S.15  miles  per  hour.  Willi  all 
slops  made  the  power  was  about  900  watt-hours  per  car  mile. 
On  the  accumulator  section,  with  all  stops  made  llii'  mean 
\alue  for  the  power  re<|uire(l  was  610  watt-hours  ))er  car-mile 
at  a  speeil  of  5.8  miles  ])er  hour.  The  smaller  power  on  the 
.iccumiilator  section  is  partly  attributed  lo  the  decreased 
^peed,  but  princiijally  to  the  greater  e(fic!ency  of  the  arrange- 
ment. 


The  mean  of  eight  charging  and  discharging  runs  placed 
the  cHicieiicy  of  the  battery  at  74  per  cent,  but  as  these  were 
made  under  very  favorable  conditions  it  is  thought  that  in 
(jractice  it  is  not  well  to  reckon  on  more  than  70  per  cent. 
When  the  tests  were  made  two  kinds  of  battery  elements 
were  used  ;  in  the  older  cars  the  nominal  capacity  was  20 
ainpere-hours,  and  the  time  of  discharge  i  hour,  and  in  the 
newer  J^  ampere-hours.  The  weight  was  the  same  in  both, 
the  difference  being  in  the  extent  of  surface.  Capacity  tests 
showed  the  output  of  the  old  style  batteries  to  vary  between 
20  and  25  amperes  ;  experiments  to  ascertain  whether  the 
capacitv  of  the  battery  is  maintained  after  being  in  use  for  a 
considerable  time  are  now  under  way. 

Brake  experiments  placed  the  efficiency  of  the  motor  and 
reducing  gears  at  53.7  per  cent  with  504  volts  ami  65.2  per 
cent  with  348  volts.  The  better  efficiency  with  low  voltage 
is  supposi'd  to  be  due  to  less  loss  in  the  gearing  at  low 
speeds. 

The  use  of  accumulators  on  the  cars  was  found  to  exer- 
cise a  ver\  favorable  influence  on  the  utilization  of  the 
machinery  at  the  central  station.  They  acted,  in  fact,  as 
equalizing  batteries,  and  greatly  reduced  the  variations  of 
the  load. 

In  Januarv,  1S96,  the  station  output  was  58,590  kilowatt- 
hours,  and  the  watt-hours  per  kilogram  of  coal  321  ;  the  ac- 
cumulator car-miles  were  8.6  per  cent  of  the  total.  In  Octo- 
ber the  output  was  136,821  kilowatt-hours,  the  watt-hours  per 
kilogram  of  coal  481,  anil  the  accumulator  car-miles  Yi  of 
the  total.  l''rom  Ibis  the  conclusion  is  drawn  that  the 
accumulators  have  a  \ery  beneficial  effect  on  the  station 
economy. 

The  cost  of  maintenance  and  attendance  for  the  batteries 
lias  been  found  from  an  experience  extending  over  several 
months  to  amount  to  .33  cent  per  accumulator-kilometer. 

From  the  above  data,  Ilerr  Ross  considers  he  is  justified 
in  drawing  the  following  conclusions:  Taking  10  |)er  cent 
as  the  rate  for  interest  and  ilepreciation,  and  adding  the  cost 
of  attendance  and  maintenance,  the  cost  works  out  as  .63 
cent  per  car-kilometer.  Taking  also  into  account  the 
increased  cost  due  to  renewals  and  greater  consumption  of 
current,  and  allowing  for  the  better  utilization  of  the  central 
station,  the  total  cost    per  car-kilometer  rises  lo  1.25  cents. 

^\  comparison  is  then  made  with  the  estimated  cost  of  a 
conduil  system  to  riplaie  llie  accumulator  system.  He  finds 
thai  for  interest  and  depreciation  alone,  with  the  conduit 
system,  the  cost  (icr  car-kiloMicler  would  amount  to  5.5 
cents,  wliicli,  he  remarks,  would  have  made  electric  traction 
impossible. 

Comparing,  now,  llii-  I  Iaii(i\er  mixed  system  with  a  sys- 
tem in  which  the  overhead  conductor  is  used  throughout,  he 
finds  that  interest  and  depreciation  in  the  latter  case  will 
amount  lo  .75  cent  per  car-kilometer.  Subtracting  this  amount 
from  the  cost  of  the  accumulator  working,  the  difference  is 
onlv  .S"  ct-nl  per  lar-kilomeler  ;  and  if  the  cost  is  ilistributed 
over  the  total  car-kilomelers  supplied,  llie  difference  is  less 
than  .25  cent. 

.No  marked  effect  on  the  wear  of  the  rails,  owing  to  the 
greater  weight  of  the  cars,  has  been  observed   in   Hanover. 

While  we  hesitate  to  criticise  the  work  of  Herr  Ross 
without  a  full  knowledge  of  the  facts  and  conditions 
involved,  we  hesitate  to  believe  that  the  increased  station 
economy  of  37  per  cent  was  due  to  the  increase  in  the  accu- 
mulator car  mileage  insteail  of  lo  the  increase  in  the  station 
output.     The    Metro|)olilan    road    of     Washington,    D.    C, 
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rciliiccil  its  coal  per  li.  p.  per  hour  30  per  cent  by  increasing 
the  total  output,  from  3,400  to  13,400  electrical  h.  p.-hours 
per  (lay  and  as  the  output  of  the  Hanover  station  was 
more  than  doubled  we  are  of  the  opinion  that  the  effect 
noted  is  due  in  a  greater  part  to  this  cause  than  to  the  action 
of  the  accumulators  in  acting  as  regulators  for  the  station 
load. 

The  figures  given  for  the  interest  charges  for  a  conduit 
system,  5.5  cents  per  car-kilometer,  being  four  times  as 
nnich  as  the  total  cost  of  operation  and  maintenance  of  the 
accumulator  system,  we  think  require  further  explanation. 


HEVNER  CONCRETE  CONSTRUCTION. 


The  illustrations  show  the  construction  of  the  permanent 
roadways  invented  by  Peter  Hevner  and  known  as  the  Ilev- 
ner  system.  Fig.  i  is  a  cross  section  of  the  roadbed  for  an 
electric   conduit  system  ;    concrete  strengthened  by  tie  rods 
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HEVNER   SYSTEM. 


and  bars  is  used  as  a  substitute  for  the  iron  yokes  heretofore 
used  in  conduit  construction.  The  concrete  yokes  are  spaced 
just  as  the  iron  ones  would  be ;  concrete  piers  are  provided 
to  support  the  rails  but  the  layer  of  concrete  surrounding 
the  metal  lining  is  continuous.  It  is  proposed  to  form 
conduits  in  the  concrete  to  receive  electric  wires  where  it  is 
not  desired  to  place  them  in  the  larger   conduit.     The  same 


FIG.   3. — ADJUSTAKLE    RAIL. 

construction    is   of    course   equally  well   adapted   to   a   cable 
line. 

Fig.  2  shows  the  construction  of  track  in  which  the  rails 
are  supported  on  concrete  piers  spaced  at  intervals  of  4  ft. 
Where  this  construction  does  not  furnish  sufficient  support  to 
the  rail  a  continuous  beam  of  concrete  is  placed  under  each.    In 


both  cases  the  rails  are  held  in  place  by  5^-in.  bolts  tapped 
into  iron  yokes  which  are  molded  into  the  piers,  or  into  the 
beams  at  distances  of  every  5  ft.  when  that  construction  is 
'used. 

This  roadbed  has  been  tried  in  Rochester  and  Syracuse, 
N.  Y.,  and  is  pronounced  very  satisfactory  by  both  the  city 
engineers  and  the  street  railways. 

The  inventor  has  also  designed  an  adjustable  rail,  Fig.  3, 
which  is  supported  in  chairs  and  bolted  to  them,  the  chairs 
themselves  being  bolted  to  the  yokes  molded  into  the  con- 
crete beams.  At  the  joints  the  chairs  are  of  such  form  that 
no  other  fish  plate  is  needed  ;  between  joints  the  chairs  are 
solid  castings. 

THIRD  AVENUE,  N.  Y.,  LOSES. 


On  Jul)'  2,  1895,  ''^''  Third  Avenue  Railroad  Company  of 
New  York  made  application  to  the  Common  Council  for 
the  right  to  build  certain  extensions,  aggregating  1 1  miles 
in  length.  The  proposed  lines  were  all  connected  except 
that  from  125th  street  to  i  16th  street  on  Manhattan  avenue 
\vhich  was  separated  from  the  others,  thus  making  two 
extensions  for  which,  under  the  railroad  law,  franchises 
could  not  be  sold  at  the  same  time.  The  company  proposed 
to  grant  a  perpetual  right  of  way  over  its  tracks  in  125th  and 
Manhattan  streets  so  that  the  proposed  extensions  might  be 
connected.  This  proposition  was  accepted  by  the  city  and 
the  franchises  granted  in  September,  1S95. 

Suit  was  brought  by  a  lessee  of  some  abutting  property 
and  an  injunction  granted  against  the  company  in  December, 
1S96.  The  case  was  carried  to  the  Court  of  Appeals  where 
the  decision  was  as  follows  : 

1.  The  Common  Council  of  New  York  cannot  make  valid  a  sale 
of  more  than  one  extension  of  an  existing  railroad  at  the  same  sale 
to  be  struck  off  upon  one  bid,  when  the  extensions  are  separated 
from  each  other  in  such  a  way  that  they  can  only  be  operated 
together  over  the  lines  of  an  existing;  road. 

2.  A  sale  made  in  this  way  vested  no  right  in  the  Third  Avenue 
Railroad  to  build  any  of  the  extensions  above  i62d  street,  on  Kings- 
bridge  road. 

3.  The  Common  Council  has  no  power  tn  impose  as  a  condition  of 
consent  to  the  sale  of  an  extension  that  a  railroad  shall  pay  into  the 
city  treasury  a  sum  of  money  in  cash  within  a  certain  lime,  in  addi- 
tion to  the  percentage  of  gross  receipts  bid  by  it  upon  such  sale. 

4.  The  sale  of  the  franchise  to  the  Third  Avenue  Railroad  was 
void,  and  vests  no  right  to  build  such  extensions. 

5.  The  condition  in  the  Common  Council  resolution  that  not  more 
than  five  cents  shall  be  charged  for  a  continuous  ride  on  the  Third 
avenue  line  only  to  or  from  the  extension  is  valid. 

6.  If  the  Common  Council  did  not  make  such  a  distinction  for 
fares  on  extended  lines  the  grant  would  even  then  be  invalid. 

The  Third  Avenue  Company  had  already  spent  over 
$2,000,000  in  view  of  the  extension  but  the  greater  part  of 
it  was  for  railway  property  and  real  estate  which  will  be 
\  aluable  in  any  event. 


It  is  stated  that  the  Kings  County  Elevated  Railroad 
Company  has  decided  to  supercede  steam  with  electric  trac- 
tion. The  Sprague  unit  system  is  favored,  but  nothing  will 
be  done  until  experience  shows  how  successful  this  method 
is  to  lie  on  the  Alley  "  L "  of  Chicago. 


The  City  &  Suburban  Railway  Company  of  Baltimore 
has  put  four  new  mail  cars  in  service.  Two  will  run 
between  Towson  and  Catonsville  and  make  20  round  trips 
a  dav.  The  other  two  will  run  between  Roland  Park  and 
St.  Helena  and  will  make,  daily,  i  1  round  trips. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
e.xperiences  on  subjects  within  the  range  of  the  department. 


Another  inventor,  a  Mr.  tjuattari,  is  in  the  field  with  the 
promise  to  save  50  per  cent  of  the  coal  now  used  in  the  gen- 
eration of  steam.  The  method  is  to  saturate  the  feed  water 
with  two  or  three  times  its  own  volume  of  a  mixture  of 
carbonic  acid  gas  and  ethylene  chloride ;  when  the  water  is 
so  impregnated  "  the  generation  of  pressure  is  rendered 
possible  with  an  expenditure  of  heat  energy  much  less  than 
recpiired  with  ordinary  steam."  It  is  apparently  overlooked 
that  the  steam  engine  is  a  heat  engine,  and  if  but  little  heat 
is  required  to  generate  pressure  but  little  will  be  there  to  be 
transformed  into  work. 


Considerable  discussion  has  arisen  in  England  because  of 
the  data  published  in  regard  to  the  Coatbridge  Electric  Sup- 
ply Station  where  three  i30-h.  p.  gas  engines  were  replaced 
by  a  steam  plant  after  a  trial  of  16  months.  The  cost  of 
fuel  was  reduced  from  5  to  1.7  cents  per  kilowatt-hour  and 
the  cost  for  oil,  waste  and  stores  from  2.5  to  .68  cent ;  the 
output  however  was  much  larger  during  the  period  when 
steam  was  used  and  this  fact  may  have  some  bearing  upon 
the  poor  showing  made  by  gas.  Notwithstanding  the  con- 
templated abandonment  of  gas  engines  at  some  other  simi- 
lar plants,  there  appears  to  be  ample  evidence  that  under 
suitable  conditions  well  designed  gas  engines  work  econom- 
icallv  and  give  satisfaction. 


A  new  method  has  been  ileviseil  for  utilizing  waste  mica, 
of  which  there  is  a  considerbale  quantity  wherever  commu- 
tors  are  made  or  repaired.  This  scrap  mica  is  finely  subdi- 
videtl  an<i  (juilted  between  galvanized  wire  netting,  making 
a  flexible,  fire-proof  mat  which  is  a  good  non-conductor  of 
heat.  These  mats  are  made  in  comparatively  small  sections 
and  attached  by  means  of  iron  hooks  to  iron  bands  circling 
the  V)oiler.  They  are  secured  to  steam  pipes  by  lacing  rotnul 
the  V)Oot  hooks,  which  are  rivitcd  up  the  seams  at  convenient 
intervals  and  can  be  made  to  conform  to  any  shape  of  filling. 
(Jiie  advantage  of  this  kind  of  cover  is  that  it  can  be  easily 
and  (|uickly  removed  and  the  shell  of  the  boiler  or  llie  steam 
pipe  can  he  examined  and  rejjaired,  then  the  mats  can  be 
rejtiaced. 

In  discussing  the  "(ieneration  of  IClectrical  Energy  for 
Tramways"  before  the  Institution  of  Electrical  Engineers, 
England,  IC.  T.  Carter  called  attention  to  a  method  of  gov- 
erning devised  by  him  which  has  the  advantage  of  keeping 
the  point  of  cut-off  within  the  economical  range.  In  each 
individual  engine  there  is  a  considerable  range  of  power 
over  which  the  steam  consumption  is  very  nearly  constant 
per  horse-power  per  hour,  but  above  or  below  whicli  a 
change  of  load  causes  a  rapi<l  increase  in  the  steam  con- 
sumption, due  at  one  end    to   the    re(luce<l    expansion    and    al 


the  other  to  the  excessive  temperature  range  in  the  c)  Under. 
In  the  case  of  an  engine  cited  by  Mr.  Carter  this  economical 
range  was  from  38  h.  p.  to  52  h.  p.,  the  maximinn  power 
being  80  h.  p.  Between  the  limits  given  the  engine  runs  at 
normal  speed;  if  the  load  increases  above  53  h.  p.,  tlie  speed 
is  increased  and  if  the  load  decreases  below  38  h.  p.  the 
speed  is  decreased  to  that  extent  necessary  to  keep  the  point 
of  cut-off  the  same  as  at  normal  speed.  This  method  of 
governing  would  only  affect  the  speed  of  the  engine  when 
the  variation  was  not  transient  or  momentary  in  character. 
Sudden  and  temporary  changes  of  load  are  dealt  with  by 
the  governor  changing  the  point  of  cut-off  in  the  usual 
manner  the  speed  being  unaffected,  but  when  the  changes 
in  load  are  for  longer  periods  the  governor  alters  the  speed 
as  described.  At  the  same  time,  of  course,  the  field  excita- 
tion would  be  automatically  controlled  so  that  the  change  in 
armature  speed  would  not  change  the  voltage  on  the  lines. 


The  strictures  passed  upon  the  horse-power  as  a  unit  of 
power  by  W.  H.  Price  in  his  "  Watt  Anniversary  Lectine," 
appear  to  us  to  be  well  grounded  in  one  particular  only  and 
that  one  fault  is  the  result  of  applying  a  word  in  common 
use  as  the  name  of  a  definite  thing  as  the  name  for  a  new 
thing  which  never  was  and  never  purported  to  be  the  same 
as  the  old  one.  Five  kinds  of  horse-powers  arc  quoted  and 
electrical  horse-power  named  as  a  sixth  one  ;  to  these  might 
have  been  added  boiler  horse-power  as  a  seventh.  If  the 
watt  is  to  supplant  our  present  unit  as  a  measure  of  the  rate 
of  doing  work  we  shall  be  better  off,  only  in  that  there  is 
no  animal  of  that  name.  There  would  be  the  same  neces- 
sity for  an  indicated  watt,  a  brake  watt,  an  electrical  watt 
and  a  boiler  watt ;  we  already  have  the  actual  watt  and  the 
nominal  watt,  as  witness  the  100-k.  w.  generator  which  will 
work  constantly  under  an  overload  of  50  per  cent.  Whether 
we  use  the  British  horse- power  defined  as  33,000  foot-pounds 
jK'r  minute  or  the  watt  defined  as  44.25,  fool-jjounds  per  min- 
ute as  our  unit  of  power  is  a  matter  of  indifference  except 
that  the  horse-power  is  not  uniform  throughout  the  worki 
as  is  the  watt;  this  is  diu-  only  lo  the  fact  that  the  watt  has 
l)ecn  defined  since  siieMlilir  men  have  appreciated  the  advan- 
tages of  uniformity.  And  even  if  we  had  a  uniform  power 
unit  it  woidd  do  us  but  little  good  initil  iniiformity  is  secured 
for  all  units.  This  is  one  of  the  reasons  tirged  for  the 
adoption  of  the  metric  system  by  English  sjjeaking  peoples, 
but  the  reasons  against  it  are  as  weighty  today  as  when 
John  Qiiincy  Adams  made  his  report  in  1S21,  (see  paper  by 
(J.  W.  CoUes,  Transactions  American  Society  of  Mechani- 
cal Engineers  Vol.  Will,  page  492,)  and  we  hope  that  the 
time  may  be  long  deferred.  The  suggestion  that  the  pro- 
duct of  the  i)()wer  by  tin-  lime  be  gixen  a  distinct  iiajne  is 
well  vvorlhy  of  adoption  ;  alllicmgli  kilowalt-lionr  is  only 
another   name    for    foot-poimd,  it    is    a    more   <iinvenienl  one 
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ami  conveys  a  distinct  ami  useful  idea,  lii  Glas<jow  it  was 
proposed  to  call  the  Board  of  Trade  unit,  or  kilowatt-hour, 
a  "kelvin"  which  is  certainly  much  to  be  preferred  to  the 
clumsy  compound  word  ;  the  even  more  clumsy  horse-powcr- 
hour  or  horse-power  per  hour  <lesei\cs  a  distinct  name  and 
for  this  perhaps  "rankinc"  would  lie  as  appropriate  and 
convenient  as  any. 

*    .    * 
* 

Perhaps  it  would  he  well  to  learn  to  correctly  use  the 
units  that  we  already  have  before  it  is  decided  to  adopt  new 
ones.  A  notable  example  of  the  misuse  of  terms  is  to  be 
found  in  a  paper  presented  at  the  last  meeting  of  the  Amer- 
ican Society  of  Mechanical  Engineers  advocating  the  heat 
unit  as  the  basis  for  rating  the  performance  of  power  plants, 
where  the  author  used  kilowatt  and  kilowatt-hour  as  synony- 
mous, saying  that  the  present  way  of  stating  performance  is 
in   "  kilowatts  per  pound  of  coal,  per  cubic  foot  of  gas,  etc." 


A  correspondent  in  Bay  View,  Wis.,  advises  us  of  the 
good  record  made  in  the  power  iiouse  of  the  Fox  River 
Electric  Railway  Company  which  he  attributes  to  the 
absence  of  any  "technical  graduated  college  students."  The 
company  operates  14.5  miles  of  track;  the  rolling  stock 
consists  of  15  motor  cars,  two  of  them  open  cars,  and  eight 
open  trailers.  In  the  power  house  are  two  tubular  boilers, 
60  in.  X  16  ft.,  one  250-h.  p.  Stirling  boiler,  two  Ball  & 
Wood  tandem  compound  condensing  engines,  11  and  iSx  16 
in.,  two  bipolar  So-k.  w.  and  one  G.  E.  loo-k.  w.  generators. 
The  plant  was  started  June  10,  1894,  and  it  is  stated  that 
there  has  not  been  a  single  delay  to  cars  which  could  be 
charged  to  the  power  house. 


Steam  Turbines. 


The  success  with  which  steam  turbines  have  been  used  in 
England  for  driving  electrical  machinery  makes  it  evident 
that  this  prime  mover  must  receive  more  consideration  in  the 
future  than  has  been  given  it  in  the  past.  There  are  three 
well  known  types  of  steam  turbines  on  the  market,  two  of 
which  the  Parsons  and  the  Dow  are  quite  similar  in  prin- 
ciple and  differ  from  the  De  Laval.  This  last  corresponds 
more  nearly  to  the  Pelton  water  wheel  in  its  action,  the 
steam  being  introduced  into  the  turbine  case  through  nozzles 
and  directed  to  buckets  placed  on  the  circumference  of  a 
wheel ;  after  the  steam  has  passed  through  the  buckets  it  is 
exhausted,  to  a  condenser  or  to  the  atmosphere  as  the  case 
may  be.  The  other  two  types  are  called  compound  turbines 
because  after  passing  through  one  turbine  and  giving  motion 
to  it  with  a  consequent  loss  of  velocity  the  steam  is  carried 
throu<^h  a  passage  of  larger  cross  section  where  it  recovers 
its  velocity  by  virtue  of  expansion  and  is  then  admitted  to  a 
second  turbine  with  orifices  enough  larger  than  the  first  to 
accommodate  the  increased  volume  ;  after  passing  through 
succeeding  turbines  imtil  the  volume  has  reached  the  maxi- 
mum allowed  by  the  conditions  of  practice  the  steam  is 
exhausted.  By  thus  compounding,  the  steam  is  after  a 
manner  worked  expansively. 

In  the  Dow  turbine  the  flow  is  radial  from  the  center  out- 
wards. The  moving  disk  has  cut  in  it  a  number  of  concen- 
tric grooves  and  a  number  of  spiral  grooves  along  which 
the  steam  flows ;  the  stationary  disk  has  concentric  projec- 
tions and  a  set  of  spiral  grooves.      When  placed  face  to  face 


the  spirals  run  in  opposite  directions  so  that  the  passage  for 
steam  is  a  broken  one  and  motion  of  the  free  disk  results 
from  the  steam  impinging  upon  it  at  an  angle  the  same  as 
niolion  results  in  a  siren.  Fig.  I  is  a  section  through  the 
two  disks  showing  the  passage  ways.  By  placing  two 
turliines  on  the  same  shaft  the  end  thrust  of  one  is  made  to 
neutralize  that  of  the  other. 

The  early  forms  of  the  Parsons  turbine  were  "parallel 
flow "  that  is  the  flow  of  steam  was  parallel  to  the  axis 
instead  of  being  radial.  There  were  a  number  of  disks, 
half  of  them  keyed  to  the  shaft  and  half  fastened  to  the 
casing  of  the  motor ;  Fig.  2  will  serve  to  show  the  disks 
and  Fig.  3  the  arrangement,  the  dotted  lines  in  Fig.  3  indi- 
cate the  path  open  for  the  flow  of  steam.  By  using  two 
sets  of  disks  with  steam  admission  at  the  center  the  end 
thrust  is  neutralized.  In  later  designs  by  Mr.  Parsons  of 
turbines  of  the  parallel  flow  type  there  are  more  than  one 
set  of  turbines  placed  one  after  the  other  on  the  same  shaft; 
each  set  taking  steam  from  the  preceding  one. 

The  steam  entering  by  an  inlet  all  around  the  shaft, 
passes  througli  tiie  successive  turbines  of  gradually  increas- 
ing  area  of  passage  way,  and   is   expanded   by  small    incre- 


ments of  volume  at  each  turbine,  till  it  arrives  at  the  next 
series  of  turbines  ;  these  are  of  larger  diameter,  and  conse- 
quently greater  peripheral  speed  and  capacity,  and  thev 
allow  of  further  gradual  expansion.  The  steam  then 
flows  to  the  last  series  of  turbines,  where,  the  expansion 
being  completed,  it  passes  to  the  exhaust-pipe.  The  rows 
of  tinbine  blades  are  formed  of  hard  l)rass,  and  accurately 
sliapL'd  ;  those  keyed  onto  the  shaft  project  outwardly,  and 
nearly  touch  the  case ;  those  keyed  into  the  case  project 
inwardly  between  the  moving  rows  and  nearly  touch  the 
shaft.  The  turbines  are  so  proportioned  that  the  steam 
passes  from  one  row  to  the  next  throughout  the  entire  tur- 
bine with  the  most  suitable  velocity  for  economical  working 
under  the  prescribed  conditions.  In  the  later  designs  the 
thrust  is  taken  on  rotating  or  dummv  pistons  and  not  neu- 
tralized by  making  the  steam  How  through  two  similar  sets 
in  opi)ositc  directions. 

Mr.  Parsons  has  also  designed  compound  steam-turbine 
of  the  "radial  How  type"  in  which  tlie  rows  of  turbine 
blades  are  ke\ed  into  and  project  from  the  faces  of  mo\  ing 
discs  attaclied  to  the  shaft  and  fixed  discs  attached  to  the 
casing.  The  course  of  the  steam  is  outwards,  through  the 
rings  of  lihules,  then  inwards,  and  again  outwards  through 
the  blades  on  the  succeeding  disc,  and  so  on,  and  the  expan- 
sion is  completed  in  passing  outwards  through  rows  of  tur- 
bine blades  on  both   sides  of  the   large  disc.      The  eml  pres- 
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siiro  is  liere,  as  in  the  case  of  the  parallel-How  type,  bal- 
aiK'eil  li\  a  revolviiis^  piston.  Tiie  bearings  are  of  special 
hut  simple  construction.  Around  the  bush  in  which  the 
shaft  revolves,  are  placed  three  concentric  loosely-fitting 
tubes,  truly  bored  and  centered  ;  the  action  of  these  tubes 
being  to  form  concentric  extremely  thin  layers  of  oil  around 
the  shaft,  which  acts  as  a  cushion  and  prevents  hammering 
or  vibration  of  the  shaft  arising  from  any  small  errors  of  bal- 
ance that  may  l)e  present  in  the  moving  parts.  The  bearings 
are  kept  continually  supplied  with  oil  by  a  pump,  and  in  the 
case  of  large  plants,  an  oil-cixikr  is  fitted,  through  which 
the  pump  forces  the  oil  to  the  bearings.  Generally  the 
bearings  are  fed  from  (i|)eii  oil-boxes,  but  sometimes  they 
are  closed,  and  the  oil  forced  in  under  considerable  pressure. 

The  governor  chietly  used  has  been  one  in  which  the 
steam-admission  valve  is  worked  Iiy  a  steam  relay,  the  valve 
of  which  is  controlled  by  a  solenoiti,  and  the  action  has  been 
rendered  more  sensitive,  and  the  economy  of  the  motor  at 
light  loads  improved,  by  superimposing  a  reciprocating 
motion  to  the  position  of  the  rela)-  valve,  the  action  being  to 
eliminate  friction  and  stop  hunting,  as  well  as  to  admit  the 
steam  in  blasts  at  full  pressure,  and  of  larger  or  shorter 
duration,  according  to  the  work  required  from  the  motor. 
In  some  cases  the  solenoid  has  been  replaced  by  a  centrifu- 
gal governor  of  ordinary  type. 

The  first  compound  steam  turbine  direct  connected  to  a 
dynamo  was  built  in  1SS4  ;  it  ran  at  iS,ooo  r.  p.  m.  and  gave 
6  electrical  h.  p.  Within  the  last  five  years  turbines  devel- 
oping from  500  to  700  h.  p.  have  been  installed.  At  present 
there  are  30,000  h.  p.  of  turbines  in  England. 

Fig.  4  is  reproduced  from  the  Electrical  Engineer,  Lon- 
don, and  shows  one  of  four  units  in  use  at  the  Hotel 
Cecil,  London.  It  is  a  75-U.  vv.  Parsons  parallel  flow  tur- 
bined  direct  connected  to  a  75-k.  w.  direct  current  dynamo. 
There  are  •55  rows  of  l)lades  and  the  speed    is    |,<500  r.  p.  m. 


FK;.    I   -75-K.    W.    UNIT    I'AKSON  S    STEAM    TUKIilNK. 

The  supply  of  steam  is  not  continuous  but  an  impulse  is 
<'iven  once  in  21  revolutions.  For  the  month  of  April, 
1S97,  the  output  of  the  station  was  ^SjO)^  kilowatt-hours 
witli  a  load  factor  of  .395  ;   the  costs  are  itemized  as  follows  : 

Coal  (S5.00  per  ton) 1.I24  cents. 

Water ri8 

Oil  and  waste 106 

Wages 7<4 

Supervision 270 

Kepairs  and  mairitenance 272 

Works  cost 2.ip4 

Interest  and  (le|>recialion l.o2z 

Total  3.926 


,  It  should  be  stated  that  the  average  cost  per  kilowatt- 
hour  for  repairs  and  maintenance  for  the  six  months  prece- 
ding was  but  .130  cent.  The  units  or  kilowatt-hours  are 
those  used,  not  those  generated. 

Fig.  5  shows  the  consumption  of  a  200-k.  w.  turbo-gener- 
ator, 1,000  amperes  at  200  volts;  the  turbine  is  a  Parsons 
parallel  How. 

The  latest  field  entered  by  the  steam  turbine  is  that  of 
marine   propulsion   and    the    results   obtained   are    extremely 
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FIG.    5— WATER    CONSUMPTION,   200-K.   W.  TURIUNE. 

interesting.  The  "Turbinia"  and  the  results  of  the  tests 
made  are  described  by  the  inventor  of  the  turbines,  Mr. 
Parsons,  in  a  recent  paper  before  the  Institution  of  Naval 
Architects.  The  boat  is  loo  ft.  in  length,  9  ft.  beam  and 
49.8  short  tons  displacement.  The  boiler  is  of  the  water 
tube  type,  designed  for  a  working  pressure  of  225  lbs.; 
the  heating  surface  is  1,100  and  the  grate  surface  42  s(|.  ft. 
The  condenser  has  4,200  sq.  ft  of  cooling  surface.  The 
fresh  water  tank  and  hot-well  contain  250  gals.  The 
draught  is   forced   by  a  fan. 

When  built  a  single  motor  designed  to  develop  1,500  b.  p. 
at  2,500  r.  p.  m.  was  used  but  the  loss  due  to  "cavitation  of 
the  water"  or  the  hoUowing-out  of  vacuous  spaces  by  the 
screw  blade  proved  to  be  very  great.  After  a  series  of 
\  ery  interesting  experiments,  it  appeared  that  for  all  screws 
there  is  a  limiting  speed  depending  upon  the  slip  ratio  and 
the  thickness  of  the  Made,  lie\()iul  which  a  large  loss  of 
power  will  occur,  and  the  single  engine  was  replace<l  by 
three,  each  driving  a  screw  of  reduced  scantling  and  con- 
ditions of  working  closer  to  those  of  ordinary  practice. 

The  approximate  weights  are  given  in  short  tons  : 

Main  engine 4.1  Urn's. 

Metal  of  niachuiery,  boiler,  screws,  sli.ifliiig,  tanks,  etc.  24.6 

Hull  Cduiplelc 16.x 

Coal  and  water 8.4 

Total  (lisplarcnieiit 4,,.X 

Tri.ils  were  made  April  1,  1S97,  .-md  ''"'  hillowing  data 
given  : 

Mean  revolutions  of  engines 2,100 

Steam  prc'ssure  in  boiler 200  lb. 

Steam  pressure  at  engines 130  lb. 

Vacuum  at  exhaust  of  engines 13^^  lb. 

Speed  of  boat 31.01  knots 

Calculated  thrust  horse-power i)ifi 

Calculated  indicated  horse-power '.576 

Consumption  of  steam,  reduced  to  basis  of  31.01  knots. .    25,000  Ih. 
Consumption  of  steam  per  indicated    horse-power  pi  r 

hour 1 5.86 
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On  April  lo  a  speed  of  32.75  knots,  37.75  miles  per  hour, 
was  reached. 

The  three  turbines  are  designed  to  give  approximately  the 
same  power  and  are  worketl  in  series ;  each  is  a  compound 
steam  turbine  and  the  final  expansion  of  the  steam  is  to  100 
times  its  original  volume.  The  thrust  of  the  screw  is  bal- 
anced by  the   thrust  in   the  turbine. 

The  "  indicated  "  horse-power  in  these  tests  was  found  as 
follows :  From  experiments  on  a  model  the  thrust  h.  p. 
required  to  give  a  speed  of  31.01  knots  was  calculated  to  be 
946  h.  p.  The  thrust  h.  p.  was  assumed  to  be  60  per  cent 
of  the  indicated  h.  p.  giving  for  the  latter  1,576. 


RESULTS  WITH  GAS  STREET  CAR 
MOTORS. 


In  a  paper  before  the  Society  of  Civil  Engineers  of 
France,  A.  Lavezzari  presents  some  data  regarding  the 
tramways  which  use  the  Luhrig  gas  motor  for  traction 
The  author  states  that  while  experiments  have  been  made 
with  many  different  motors,  the  Luhrig  system  or,  as  it  has 
now  become,  that  of  the  Gas  Traction  Company,  is  the  only 
one  which  has  worked  under  actual  conditions  on  railway 
lines.  The  first  experiments  with  this  motor  were  made  in 
1891  but  none  were  put  in  service  until  July,  1894,  at 
Dresden. 

The  system  is  now  used  in  three  cities  :  At  Dresden  are 
2.1  miles  of  track  and  four  cars  so  operated.  At  Dessau 
there  are  3.7  miles  of  track,  13  motor  and  seven  trail  cars; 
the  cars  seat  16  passengers  with  standing  room  for  12  more. 
At  Blackpool  there  are  7.8  miles  of  track  ;  when  first  opened 
there  were  but  two  cars,  each  for  40  passengers,  but  recent 
additions  to  the  rolling  stock  have  been  made  and  16  of  the 
new  cars  are  larger,  holding  52  persons.  Illustrated  descrip- 
tions of  the  gas  motor  cars  at  Dessau  and  Blackpool  were 
published  in  the  Review  February,  1S96,  page  67  and 
August,  1896,  page  499. 

In  Paris  one  double-deck  42-place  gas  motor  car  has 
been  given  a  trial. 

The  following  data  are  quoted  : 

Weight  empty 1 5.432  lbs. 

Weight  loaded 22,046  lbs. 

Power  of  motors 10  to  1 5  h.  p. 

Revolutions  per  minute,  100  when  car  is  at  rest,  250  when  car 
is  in  motion. 

Volume  of  reservoirs 44.14  cu.  ft. 

Pressure  in  reservoirs 142.2  lbs. 

Capacity  of  water  tanks 22.5  gals. 

Mean  speed  per  hour g.g  mi. 

Gas  consumption  per  car-mile 3 1 .25  cu.  ft. 

Distance  without  recharging 13.6  mi. 

For  the  other  systems  the  gas  consumption  is  given  as 
36.37  cu.  ft.  per  car-mile  at  Dresden  and  28.9S  at  Dessau 
the  figures  in  both  cases  including  the  gas  used  by  the  com- 
pressing engine  at  the  central  station,  which  at  Dessau  is 
said  to  be  about  10  per  cent  of  the  total.  For  Blackpool 
the  figure  given  is  30.12  cu.  ft.  per  car-mile. 

In  conclusion  Monsieur  Lavezzari  says  : 

"  The  data  given  indicate  that  gas  traction  merits  an 
honorable  place  among  other  systems.  It  is  easily  operated 
everywhere,  is  not  costly  and  is  reliable.  The  central  station 
and  the  personnel  are  of  but  little  importance.  Nearly  all 
centers  of  population  are  supplied  with  gas  works,  but  in 
the  event  that  the  tramway  company  could   not  purchase  gas 


at  a  reasonable  rate  it  could  manufacture  the  gas  itself;  the 
process  is  simple  and  cheap. 

"  However  this  system,  which  is  yet  young,  like  all  others 
must  be  improved  in  order  to  arrive  at  perfection.  For  my 
part  I  only  consider  the  present  cars  as  a  happy  demonstra- 
tion that  the  problem  is  worthy  of  being  studied,  and  think 
that  to  make  a  really  practical  system  there  is  much  to  be 
perfected.  In  practice  an  ordinary  gas  engine  has  been 
taken  and  with  scarcely  any  modification  has  been  mounted 
on  a  car ;  this  is  about  the  same  as  if  one  equipped  a  locomo- 
tive with  a  stationary  engine ;  the  requirements  are  not  the 
same  and  it  is  necessary  to  design  machines  suited  to  the 
special  conditions. 

"  The  principal  fault  with  this  system  is  that  the  cars  can 
not  ascend  heavy  grades  unless  the  motor  is  made  too 
powerful  for  the  ordinary  working  conditions.  It  would 
also  be  well  to  be  able  to  stop  the  motor  entirely  when  the 
car  is  stopped  in  order  to  avoid  the  vibration  and  noise  that 
occur  at  present.  And  finally  the  machinery  of  transmis- 
sion is  open  to  several  improvements ;  the  noise  made  by 
clutches  and  gears  when  the  car  is  in  motion  is  very  dis- 
agreeable;  this  perhaps  might  be  remedied  by  using  pinions 
with  teeth  of  wood." 


ELECTRIC  STEAM  COMBINATION  IN 
ST.  LOUIS. 


An  agreement  has  been  reached  between  the  Missouri 
Pacific  Railroad  and  the  Lindell  Railway  Company  of  St. 
Louis,  whereby  the  passengers  between  the  city  and  the 
towns  along  the  Missouri  Pacific  as  far  as  Meramec  High- 
lands, 15  miles  from  the  Union  station,  will  be  given  a  bet- 
ter service  at  a  lower  cost  than  formerly.  Short  steam 
trains  will  be  run  at  frequent  intervals  from  Meramec  High- 
lands to  Vandeventer  station,  three  miles  within  the  city 
limits  and  three  and  one-half  miles  from  the  business 
center.  The  advantage  of  having  the  trains  stop  at  this 
point  is  that  they  will  thereby  be  kept  out  of  the  crowded 
yards  at  the  Union  station.  At  Vandeventer  station  passen- 
gers will  take  the  Chouteau  avenue  division  of  the  Lindell 
for  downtown,  or  the  Vandeventer  avenue  division  for 
West  End  points.  There  are  15  stops  on  the  steam  road 
and  the  run  is  to  be  made  in  25  minutes  ;  the  street  car  por- 
tion of  the  route  will  be  covered  in  the  same  time.  The 
time  from  Meramec  Highlands  to  the  downtown  terminus 
by  electric  car  alone  is  i  hour  and  45  minutes,  and  it  is 
expected  that  the  saving  in  time  effected  and  'the  low  fare 
(25  cents  for  the  round  trip  from  Meramec  Highlands  and 
30  cents  for  the  round  trip  from  Webster  and  nearer  points) 
will  give  the  combined  roads  nearly  all  the  through  business. 
In  addition  to  that  from  the  resident  population  of  50,000 
served  by  the  lines,  considerable  traffic  is  expected  from  the 
pleasure  riding  to  the  hotel,  park  and  picnic  grounds  at 
Meramec  Highlands. 

When  the  St.  Louis  &  Suburban  Railway  was  completed 
about  two  years  ago,  the  Missouri  Pacific  and  the  St.  Louis 
&  San  Francisco  Railroads,  which  it  paralleled,  were  both 
compelled  to  abandon  over  one-half  of  their  suburban  trains, 
and  the  Missouri  Pacific  welcomes  this  arrangement,  as  it 
will  enable  it  to  recover  some  of  its  lost  business. 


The    Consolitlated    lines    in    Pittsburg   carried   40,000,000 
passengers  last  year. 
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DETERMINATION  OF  THE  HEATING 
POWER  AND  STEAM-PRODUCING 
VALUE  OF  COALS  FROM  A 
PRELIMINARY  EXAMI- 
NATION. 


BY   WILLIAM   THOMPSON. 


(Read  before  the  Canadian  Electrical  Association.) 


A  successful  station  manager  takes  pride  in  choosing  liis 
generating  and  distributing  apparatus  with  the  greatest  pos- 
sible care,  and  purchases  only  that  which  he  considers  suit- 
able for  his  purpose.  We  all  know  that  there  is  efficient 
and  inefficient  station  apparatus,  and  we  all  strive  to  get  as 
far  as  possible  that  which  we  consider  will  bring  us  in  the 
greatest  return  and  most  efficient  service  for  capital  invested. 
The  same  principle  of  getting  best  returns  and  most  efficient 
service  should,  I  claim,  underlie  our  system  of  purchasing 
our  fuel. 

Uudoubtedly  the  most  scientific  and  correct  method  of 
determining  the  actual  heating  power  of  any  substance  is  by 
the  aid  of  the  calorimeter,  but  when  we  consider  the  high 
cost  and  delicate  manipulation  required  in  an  instrument  of 
this  kind,  we  find  it  is  practically  debarreil  from  use  e.vcept 
by  the  expert  chemist  in  his  laboratory. 

Repeated  efforts  have  been  made  by  scientists  to  construct 
a  formula  whereby  the  actual  heating  power  of  coals  could 
be  accurately  ascertained  by  computation.  Perhaps  the 
most  recent  and  nearest  correct  formula  of  this  kind  that  has 
been  given  the  public  is  the  formula  constructed  by  Dulong, 
and  more  recently  by  Mahler. 

Both  these  gentlemen  based  their  calculations  upon  an 
elementary  analysis  of  the  coal  under  examination,  and  they 
both  seem  to  agree  upon  the  fact  that  the  heating  powers  of 
coals  of  a  like  composition  remained  constant,  and  that  the 
heating  power  of  coal  changes  as  the  composition  changes. 
They  also  establish  the  fact  that  the  heating  power  of  fixed 
carbon  remains  constant,  as  does  also  that  of  hydrogen  when 
in  combination  with  the  same  proportions  of  oxygen  and 
nitrogen. 

Dulong  accepts  as  the  heat-producing  elements  of  coal 
carbon  and  hydrogen,  giving  each  a  constant  calorific  value, 
and  at  the  .same  time  determined  that  the  oxygen  of  the  coal 
renders  unavailable  for  heating  purposes  one-eighth  of  its 
own  weight  of  the  hytlrogen,  and  on  this  basis  constructs 
the  following  formula: 

Q  -     14,544  C  +  62,100  (II         SO) 
which  for  convenience  might  be  written  : 

cj  —  14,544  c  -f-  62,100  n      7,763.5  <-> 

Where  Q  equals  calorific  value  of   fuel, 

14,544        -  constant  heating  power  of  carlxm, 
62,100     — =  "  "  "     hydrogen, 

7,762.5  ■"  "  neutralizing  power  of  oxygen. 

Mahler,  at  more  recent  date,  and  after  a  series  of  lenglliy 
experiment!!,  amen<led  Dulong's  formula  slightly  by  accept- 
ing Herthelet's  more  recent  determination  of  the  heating 
power  of  carbon  as  14,652  H.  T.  U.,  and  using  the  empirical 
constant,  5,400,  at  the  same  time  taking  note  of  the  effect  of 
nitrogen  as  well  as  that  of  the  oxygen.  Mahler's  formula 
then  became  : 

Q        14,652  C  +  62,roo  II        5,\<>o  (O  +  N) 
Where  Q  etpials  calorific  value  of  coal. 


14,652  =>=  constant  value  of  carbon, 

62,100  •^  "  "     hydrogen, 

5,400  ^  "        neutralizing  effect  of  oxygen,  less 

heat  formed  by  formation  of  nitric  acid, 
(N,  Oj  4    H.  O  =  2  II  N  O3) 
Calorific  value  of   lib.  of  nitric  acid  is  187.  S  15.  T.  U. 

On  comparing  these  formulas  with  a  long  series  of  actual 
calorimetric  tests  made  by  Mahler,  it  is  surprising  how  nearly 
either  of  these  laws  come  to  the  actual  theoretical  value  of 
the  fuel. 

To  engineers,  however,  a  new  difficulty  here  presents 
itself,  since  both  of  these  formulas  are  based  upon  an 
elementary  analysis,  which  is  not  only  difficult  to  make,  but 
exceedingly  liable  to  give  an  inaccurate  result,  unless  con- 
ducted by  a  chemist,  experienced  in  this  class  of  work.  Con- 
sequently we  must  look  for  a  formula,  constructed  on  the 
basis  of  a  proximate  analysis. 

It  is  for  the  sake  of  clearness  necessary  for  me  here  to 
explain  the  difference  between  an  '■  elementary  "  and  a  "  prox- 
imate "  analysis,  and  also  what  the  term  of  "fixed  carbon" 
means.  An  elementary  analysis  of  coal  is  a  definition  used 
when  it  is  understood  that  the  whole  of  the  elements  com- 
posing the  coal  are  determined  and  separately  enumerated. 
A  proximate  analysis  determines  the  coals  into  four  sections, 
and  consists  of  the  determination  of  moisture,  volatile  com- 
bustible matter,  fixed  carbon,  and  ash. 

The  volatile  comliustible  may  consist  of  several  elements, 
but  is  chiefly  composed  of  carbon  and  hydrogen  in  combina- 
tion as  "  hydrocarbons."  This  carbon  is  hereafter  usually 
referred  to  as  volatile  carbon,  and  the  carbon  remaining  in 
the  free  or  solid  state  is  referred  to  as  fixed  carbon.  For 
example,  the  coke  from  gas  works  contains  fixed  carbon 
plus  ash. 

M.  E.  Goutal  appreciated  this  difficulty  referred  to,  and 
after  reviewing  the  work  of  Mahler  and  others,  made  a 
number  of  calorimetric  tests,  comparing  them  with  a  formula 
of  his  own  construction,  and  published  in  Progressive  Age, 
January  15,  1897,  as  follows: 

Q  ^  Hfiyo  f.  c.  -I-  A  X  volatile  matter, 
when  Q  =^  calorific  value  of  coal. 

14,670  -=  constant  heating  power  of  fixed  carbon, 

A  =  23,400  when  volatile  matter  equals  from  2  to  15  per 

cent  of  total  combustible. 
A  =  18,000  when  volatile  matter  equals  from  15  to  30  per 

cent  of  total  combustible, 
A  =  17,100  when  volatile  matter  equals  from  30  to  35  per 

cent  of  total  combustible. 
A  =  16,200  when  volatile  matter  equals  from  35  1040  per 

cent  of  total  combustible. 

The  result  of  this  formula  seems  to  come  as  near  the 
actual  theoretical  value  of  coals,  as  anything  it  has  been  my 
privilege  to  consider,  and  may  at  the  present  time  be  taken 
as  a  useful  fornuila  for  the  calorimetric  value  from  a  prox- 
imate analysis  of  coals  of  an  anthracite,  semi-bituminous 
and  bituminous  nature,  l)Ut  should  not  be  used  in  cases  where 
the  volatile  matter  exceeds  35  per  cent  of  total  combustible, 
as  it  gives  results  altogether  too  high  in  samples  of  extra 
liydrogeiuius  or  lignitic  coals. 

Up  to  this  point  I  have  dealt  entirely  with  the  estimation 
of  the  actual  calorimetric  value  of  coals.  This,  however, 
does  not  give  us  the  information  we  rti|uire  as  engineers. 
Experience  teaches  us  that  there  is  often  a  wide  difference 
between  the  industrial  value  of  bituminous  and  anthracite 
coals,  owing  apparently  to  the  increased  ])ercentage  of 
volatile  matter  in  bituminous  varieties.      A  review  of  Mahler's 
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calorimctric  tests  shows  the  interesting  fact  that  the  total 
calorimctric  vahies  of  coals  vary  but  little,  and  that  a  decrease 
of  fixed  carbon  docs  not  reduce  the  heating  power  of  the  coal 
in  proportion  to  the  increase  of  volatile  combustible  matter, 
while  on  the  other  hand  repeated  tests  prove  that  the  indus- 
trial value  of  coals  decreases  almost  in  the  same  proportion 
that  volatile  combustible  increases.  The  extensive  tests  of 
European  coals  made  by  Schurer-Kestuer  in  |86S,  and  after- 
wards collated  by  Griiner,  gives  us  most  interesting  and 
valuable  information  on  this  point. 

For  industrial  puri)OSes  Griiner  di\  ided  these  coals  into 
five  distinct  classes,  according  to  the  (piantit)  of  fixed  carbon 
contained  in  the  combustible  of  each. 

Class  i:     When  the  total  combustible  of  the  coal   was  composed   nf 

50-60  per  cent  fixed  carbon. 
Class  2:     60-68  per  cent      "  " 

Class  3:     6S-74  per  cent      "  " 

Class  4:    74-82  per  cent     " 
Class  5:    82-95  per  cent     " 

Taking  the  lowest  of  each  of  these  classes,  he  gives  the 
elementary  analj'sis  and  percentage  of  total  combustible  in 
each  class  as  follows  : 

TABLE  OF  INDUSTRIAL  VALUE  OF  COALS, 

as  per  Griiner's  classification. 
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We  can  safely  take  it  as  an  established  fact  that  the  heating 
power  of  fixed  carbon  will  remain  constant.  The  same  can 
be  said  of  hydrogen  in  the  absence  of  oxygen  in  the  com- 
bustible, and  the  heating  value  of  the  hydrogen  in  the  com- 
bustible will  decrease  in  proportion  to  the  increased  percen- 
tage of  oxygen  within  the  combustible.  Both  Dulong  and 
Mahler  recognize  this  fact,  and  construct  their  formulas 
accordingly.  It  will  be  observed  that  both  the  calorimctric 
and  industrial  value  of  Griiner's  class  4  is  higher  than  class 
5,  although  the  percentage  of  fixed  carbon  has  decreased  8 
per  cent.  The  industrial  heating  value,  however,  has  not 
increased  in  proportion  to  the  increase  of  hjdrogen  in  the 
fuel,  while  actual  heating  value  by  calorimeter  fully  accounts 
for  such  an  increase.  Although  the  difference  is  but  slight 
in  this  particular  case,  it  points  to  a  very  significant  fact, 
which  is  more  clearly  exemplified  in  the  following  three 
samples  of  coal ;  that  is,  that  the  actual  calorific  value  of 
coals  decreases  in  nearly  the  same  proportion  as  the  neutra- 
lizing effect  of  the  oxygen  on  the  hydrogen  increases,  and 
that  the  industrial  heating  value  of  the  coals  under  the 
boiler  decreases  as  the  proportion  of  volatile  carbon  increases. 

We  have  this  strongly  exemplified  in  our  daily  practice. 
It  recjuires  but  ordinary  observation  for  us  to  readily  see 
that  anthracite  coals  produce  practically  no  smoke,  semi- 
bituminous  coals  very  little,  while  bituminous  coals  produce 
dense,  black  clouds  of  smoke  varying  in  density  and  volume 
according  to  the  quantity  and  composition  of  the  volatile 
combustible    matter    in    our    fuel.     An    examination    of  the 


sooty  deposit  formed  by  the  condensation  of  the  smoky 
products  j)roves  it  to  be  largely  composed  of  minute  particles 
of  carbon  which  is  combustible,  proving  to  us  pretty  con- 
clusively that  the  cause  of  the  decrease  in  industrial  heating 
value  is  loss  of  heat  from  the  carbon  of  our  coal,  due  to  the 
extremely  volatile  nature  of  the  carbon  in  combination  with 
hydrogen  as  hydrocarbons. 

It  has  been  said  that  the  in<bistrial  value  of  a  coal  for 
steam-making  purposes  is  practically  fixeil  by  the  percen- 
tage of  fixed  carbon  in  the  fuel.  A  review  and  close  exam- 
ination of  Griiner's  tables  of  the  results  of  tests  on  Euro- 
pean coals,  and  verified  as  being  practically  correct  bv 
similar  tests  made  by  Johnston  on  American  coals  at  a  more 
recent  dale,  shows  us  wc  cannot  take  this  method  of  deter- 
mination as  a  permanent  basis  for  calculation  with  any 
degree  of  accuracy.  In  (jriiner's  anthracite  class  ^,  indus- 
trial heating  value  of  coal  oidy  eijuals  S3. 3  per  cent  of  the 
heating  value  of  tlie  fixed  carbon,  with  Berthclct's  determi- 
nation as  a  standard. 

In  semi-bituminous  class  4,  industrial  value  e(|uals  97.7 
per  cent  of  heating  value  of  fixed  carbon  ;  in  bituminous 
classes  2  and  3,  97.1  per  cent  and  99.6  per  cent — showing  us 
that  if  we  undertake  to  fix  industrial  value  of  coals  without 
reference  to  volatile  combustible  matter,  we  are  liable  to  rate 
anthracite  varieties  too  high. 

Bearing  in  mind  these  facts  relative  to  the  heating  value 
of  the  volatile  combustible,  it  becomes  markedly  difficult  to 
construct  a  formula  applicable  to  a  proximate  analysis. 

It  has  been  established  fairly  satisfactorily,  however, 
that  volatile  matter  of  similar  composition  will  give  off  like 
quantities  of  heat.  Goutal  kept  this  fact  prominently  before 
him,  as  also  the  fact  relating  to  fixed  carbon,  and  conse- 
quently gives  in  his  formula  a  series  of  constants  for  the 
determination  of  the  heating  power  of  the  volatile  combus- 
tible. ^^'hile  these  constants  might  be  improved  upon  by 
division  into  shorter  sections,  the  results  are  nevertheless 
near  enough  the  theoretical  value  for  ordinary  purposes. 

The  adoption  of  the  principles  underlying  Goutal's 
formula,  and  multiplying  by  the  average  percentage  of 
efficiency  of  the  various  classes  of  coals  for  industrial  steam- 
making  purposes  as  determined  by  Schurer-Kestner  on 
European  coals  and  Johnston  on  American  coals,  leads  me 
to  the  belief  that  a  formula  constructed  as  follows  will  be  of 
especial  benefit  in  enabling  engineers  to  arrive  at  the  steam- 
making  capacity  of  their  coals. 

Q  =.  1 41*^5-  f.  c.  4-  A    >    volatile  matter   x   B, 
Where  A  equals  23,400  when    volatile  combustible  is  equal 

to  from  2  to  15  per  cent  of  total  combustible, 
A    equals    20,000    when    volatile    combustible    equals    from 

15-30  per  cent  of  total  combustible, 
A    equals     17,100    when    volatile    combustible    equals    from 

30-35  per  cent  of  total  combustible, 
A    equals    16,200    when    volatile   combustible    etpials    from 

35-40  per  cent  of  total  combustible, 
Where  Q  equals   industrial    value  of  coal   for   steam-making 

purposes,  and  where 
B  ec[uals  .64   when  fixed    carbon    etpials   S2-90    per   cent    of 

total  combustible, 
B  equals  .65    when    fixed    carbon    equals    74-82    per  cent   of 

total  combustible, 
B  equals  .662  when  fixed  carbon    equals   6S-74    per    cent   of 

total  combustible, 
B  equals  .58S  when  fixed   carbon   equals   60-6S   per   cent   of 

total  combustible. 
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I?  equals  .551  when  fixed  carbon  equals  50-60  per  cent  of 
the  total  combustible. 

In  reviewing  this  formula  I  may  say  I  was  guided  in  its 
construction  by  the  fact  that  the  heating  value  of  the  volatile 
combustible  is  a  constantly  changing  quantity,  but  remains 
constant  in  accordance  with  its  composition  of  the  elements, 
and  that  these  elements  occur  in  practically  fixed  propor- 
tions, determined  b\'  tlie  total  volatile  combustible  matter  in 
the  coal. 

With  this  formula  and  the  proximate  analysis  before  us, 
we  are  readily  enabled  to  determine,  which  of  two  coals  is 
likely  to  be  the  most  economical  and  best  suited  to  the  con- 
ditions under  which  combustion  must  take  place,  and  will,  I 
hope,  be  found  useful  in  arri\  ing  at  the  real  value  of  a  coal 
submitted  for  inspection. 


LEGALITY  OF  CITY  CAR  LICENSES. 


The  question  as  to  whether  a  city  may  legally  assess  and 
collect  a  license  tax  on  street  cars  when  no  provision  for 
such  a  tax  was  made  in  the  ordinance  granting  a  franchise 
to  the  railway  company  is  one  of  so  much  importance  to 
street  railways  that  we  quote  in  full  one  of  the  latest  decis- 
ions on  this  subject.  The  title  of  the  case  is  City  of  Spring- 
field vs.  Frank  Smith  (secretary  an<l  manager  of  the  Metro- 
politan Street  Railway),  decided  at  the  April  term  of  the 
Supreme  Court  of  Missouri.  Tlie  opinion  by  Theodore 
Brace,  J.,  is  as  follows  : 

The  plaintiBf  is  a  city  of  the  third  class,  with  express  power,  by 
ordinance,  to  grant  the  right  to  any  person  or  corporation  to  make 
and  construct  street  railroads  in  any  street  in  said  city,  and  to  regu- 
late and  control  the  use  thereof.  R.  S.  i88g.  Sec.  1 576.  To  levy  and  col- 
lect a  license  tax  on  "street  railroad  cars"  operated  by  any  corporation, 
lb.  1506,  and  to  levy  and  collect  taxes  for  general  revenue  purposes 
on  all  mixed,  personal  and  real  property  within  the  limits  of  the  city 
taxable  according  to  the  laws  of  the  State,  lb.  Sec.  1495. 

The  defendant  is  the  general  manager  and  secretary  of  the  Metro- 
politan Street  Railway  Company,  which  by  assignment  succeeded  to 
all  the  rights,  privdeges  and  franchises  granted,  by  the  city,  to  the 
Citizens'  Railway  Company,  and  the  Woodland  Heights  Rapid  Tran- 
sit &  Improvement  Company,  and  under  the  direction  and  manage- 
ment of  the  defendant,  was  operating  its  street  cars  in  said  city  at 
the  time  the  complaint  herein  was  tiled;  without  license,  as  required 
by  the  ordinance  of  sai<l  city,  approved  April  5,  1892,  (Chap.  15,  Art. 
I  R.  O.  1892),  Sec.  7  of  which  provides  inter  alies  that  "  No  person, 
corporation  or  company  shall  use,  run  or  drive  or  cause  to  be  used, 
run  or  driven  for  hire,  pay,  profit  or  compensation  any  street  car 
*  *  ♦  without  a  license  therefor  from  the  City  the  charges  for  such 
license  shall  be  for  each  street  railroad  car  or  coach  of  whatever  kind 
ten  dollars  per  year. '  *  *  *  and  Section  21  of  which  imposes,  a 
fine  of  not  less  than  five  nor  more  than  Sioo  for  the  violation  of  the 
requirements  of  .Sec.  7. 

The  defendant  was  arrested  upon  a  complaint  for  the  violation  of 
this  ordinance;  fined  Sloa  in  the  Recorder's  Court  from  which  he 
appealed  to  the  Greene  County  Criminal  Court,  where,  upon  a  trial  ile 
novo,  he  was  again  found  guilty  and  his  punishment  assessed  at  a  fine 
of  $50.  From  the  judgment  of  which  court  he  appealed  to  the  St. 
Louis  Court  of  Appeals,  by  which  Court  the  cause  was  transferred 
to  this  Court  on  the  gmund  "  that  the  questions  arising  for  decision 
involve  the  construction  of  certain  provisions  of  the  constitutiun  (jf 
this  State." 

The  only  defense  made  to  the  actirm  is  a  claim  of  exemption  by 
the  Metropolitan  Street  Railway  Company  from  the  operation  of  this 
ordinance  by  reason  of  the  acceptance  by  it,  and  its  assignors  of  two 
prior  ordinances  of  the  City,  approved  October  3,  1889,  the  condi- 
tions of  which  have  been  duly  performed  by  them.  These  ordinan- 
ces were  of  like  tenor  and  effect,  one  relating  to  the  Citizens'  .Street 
Railway  Company,  and  the  other  to  the  said  Iransit  &  Impnivcrmenl 
Company.    The  former  is  as  follows: 


"  Be  it  ordained  by  the  City  Council  of  the  City  of  Springfield  as 
follows  : 

"Sec.  I.  That  the  Citizens'  Street  Railway  Company  be  and  is 
hereby  permitted  to  change  its  motive  power  from  horse  and  mule 
power  to  electricity  motor  power  as  provided  for  in  the  acts  of  the 
General  Assembly  of  the  State  of  Missouri,  approved  March  18, 
18S7. 

"Sec.  2.  .Said  Citizens'  Street  Railw.iy  Company  shall  in  the 
change  of  its  said  motive  power,  do  and  perform  all  work  upon  its 
superstructure  and  tracks  in  a  way  and  manner  so  as  not  to  stop  or 
materially  interrupt  ordinary  traffic  and  travel  upon  the  streets  occu- 
pied by  it  until  the  grades  of  the  streets  are  established;  in  all  cases 
where  improvements  are  provided  for  or  contemplated,  and  all 
places  of  change,  erection  of  poles  and  work  necessary  for  such 
change  of  motive  power  shall  be  done  under  the  supervision  of  the 
street  committee  of  the  city,  to  the  end  that  said  railway  may  be 
operated  when  said  motive  power  is  changed  without  damage  to 
person  or  property,  and  in  a  way  to  impede  ordinary  traffic  and 
travel  on  the  streets  as  little  as  possible.  Provided,  that  said  street 
railroad  company  shall  keep  the  street  between  its  tracks  and  for 
two  feet  outside  of  the  outside  rail  thereof  in  the  same  condition  as 
the  remainder  of  the  street  is  kept  by  the  city. 

"  Sec.  3.  The  said  street  railroad  company  shall  charge  not  more 
than  5  cents  for  a  single  trip  one  way,  or  fi  for  25  trip  tickets,  and 
not  more  than  one  half  the  regular  fare  for  children  under  12  years  of 
age,  and  nothing  for  children  under  3  years  of  age. 

"  Sec.  4.  That  inasmuch  as  the  contemplated  change  of  motive 
power  will  be  attended  with  expense,  it  is  further  provided  that  this 
privilege  to  operate  said  electric  motor  power  on  the  streets  now 
occupied  by  said  Citizens'  Street  Railway  Company  shall  continue 
for  35  years  from  the  publication  of  this  ordinance.  And  said  Citi- 
zens' Railway  Company  shall  have  the  right  and  privilege  within  the 
present  and  future  corporate  limits  of  the  city  of  Springfield,  Miss- 
ouri, and  the  additions  thereto,  of  building,  erecting,  laying,  operat- 
ing, maintaining,  repairing  and  using  electric  apparatus  and  appli- 
ances, electric  machines,  engines  and  apparatus,  towers,  masts,  lamp 
posts,  lamps,  posts,  poles,  wires,  pipes  and  all  other  machinery, 
apparatus  and  appliances  necessary  and  convenient  for  the  use  and 
application  of  electricity  for  the  purpose  of  lighting  and  of  using, 
operating,  renting  and  applying  such  electric  machines,  electric 
apparatus  and  appliances,  towers,  masts,  lamp  posts,  poles,  wires, 
pipes  and  apparatus  and  appliances  for  the  purpose  of  conveying 
and  supplying  electric  currents  for  light  and  power  for  hire  and  use 
in  any  and  every  capacity  for  which  electricity  is  now  or  may  here- 
after be  used;  and  of  so  using  and  occupying  the  streets  and  alleys 
of  said  city  of  Springfield  for  said  purpose,  and  for  the  erection  of 
towers,  masts,  posts,  lamps,  poles,  etc.,  thereon  and  the  laying  of 
wires  and  pipes  therein,  and  for  repairing  the  same  without  injury  or 
detriment  to  private  rights  or  property  of  individuals  or  corporations 
or  without  public  detriment,  except  temporary  inc<invenience  caused 
by  the  erection  of  such  towers,  masts,  lamp  posts,  poles,  and  the  lay- 
ing and  running  of  such  wires  and  pipes  and  repairing  of  same — all 
to  be  done  under  the  police  regulations  of  the  city.  Provided,  that 
such  change  of  motive  power  shall  be  made  within  one  year  after  the 
street  improvements  on  the  streets  are  completed  by  the  city,  other- 
wise the  city  reserves  the  right  to  repeal  this  ordinance  as  to  the 
the  streets  occupied  by  said  company  upon  which  such  motive  power 
has  not  been  so  changed." 

It  i?  contended  that  these  ordinances  granting  powers  and  fran- 
chises to  the  said  two  companies,  the  benefits  of  which  passed  to  the 
Metropolitan  .Street  Railway  Company,  constitute  contracts  between 
the  city  and  these  companies,  as  to  which,  the  said  provisions  of 
Sees.  7  and  21,  of  Art.  1,  Chap.  15  of  the  ordinance  of  1892,  are  void, 
under  Art.  1,  Sec.  10  of  the  constitution  of  the  U.  S.  prohibiting  laws 
impairing  the  obligation  of  contracts. 

It  seems  to  be  cimceded  in  the  argument  of  the  learned  counsel  for 
the  defendant  that  if  the  right  to  levy  the  tax  in  question  is  a  reason- 
able exercise  of  the  police  power  of  the  city,  then  the  ordinances  of 
1889  can  afford  no  defense  to  the  action;  since  it  was  not  within  the 
power  of  the  legislative  authority  of  the  city  to  exempt  the  franchise 
thereby  granted  from  the  operation  of  the  governmental  power  of 
the  city,  to  regulate  the  use  thereof.  Hut  it  is  contended  that  the 
ordinance  in  ipiestion  is  an  exercise  of  th<^  taxing  power  of  the  city, 
for  the  pur|ioses  of  revenue,  and  not  of  the  police  power  for  the  pur- 
pose of  regulation,  hence  was  the  subject  of  contract,  and  w,as  in  fact 
contracted  away  so  far  as  the  Metropolitan  .Street  Railway  Company 
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is  concerned  by  the  ordinances  of  1889,  which  it  is  contended  consti- 
tute a  contract  for  that  purpose  within  the  protection  of  the  provision 
aforesaid  of  the  Federal  Constitution.  In  support  of  this  contention 
we  are  cited  to  a  line  of  cases  of  which  Mayor,  etc.,  vs.  Second 
Av.  R.  K.  32  N.  Y.  261,  is  the  leading  one.  13ut  in  the  view  we  take 
of  this  case,  a  review  and  discussion  of  those  cases  in  which  express 
power  to  levy  and  collect  a  license  tax  was  not  given,  is  deemed 
unnecessary.  It  is  beyond  question,  that  by  the  sections  of  the  stat- 
ute cited,  the  plaintiff  city  was  invested  with  express  power  not  only 
to  tax  the  property  of  street  railway  companies  for  revenue  purposes 
(Sec.  1495)  but  to  tax,  license  and  regulate  the  business  of  running 
street  railroad  cars  in  the  city  (Sees.  1506  and  1576).  That  the  state 
may  collect  an  ad  valorem  tax  on  property  used  in  a  calling,  and  at 
the  same  time  impose  a  license  tax  upon  the  pursuit  of  that  calling, 
and  may  delegate  such  power  to  a  municipal  corporation,  is  well 
settled  law  in  this  state.  Aurora  vs.  McCannon  (decided  March  9, 
1897)  and  cases  cited.  Express  power  having  been  granted  to  the 
city  in  this  instance  by  Sec.  1506  to  levy  and  collect  a  license  tax  on 
the  running  uf  street  railroad  cars  for  hire  in  the  streets  of  the  city, 
there  is  no  necessity  of  deducing  such  right  from  the  general  police 
power  of  the  city.  It  may  be  exercised  as  granted,  either  as  a  police 
regulation  or  for  the  purpose  of  raising  revenue  within  constitutional 
limitations.  Conceding,  for  the  sake  of  argument,  that  the  tax 
imposed  by  the  ordinance  is  for  revenue  purposes,  and  not  simply  for 
the  purpose  of  police  regulation,  and  conceding  further  that  the  ordi- 
nances of  1879  constitute  a  contract  quoad  the  matters  therein  treated. 
If  such  contract,  when  properly  construed,  is  an  agreement  on  the 
part  of  the  city  not  to  levy  and  collect  such  tax  thereafter,  then  such 
contract  might  to  that  extent  be  held  to  be  ultra  vires  and  void,  upon 
the  authority  of  State  vs.  Han.  &:  St.  Joe  R.  R.  Co.,  75  Mo.  20S,  and 
not  within  the  protection  of  the  Federal  Constitution.  There  is  no 
necessity  however  for  so  ruling  in  this  case,  for  the  reason,  that  the 
so-called  contract  when  properly  construed  cannot  be  so  interpreted. 
The  principle  upon  which  such  contracts  are  to  be  construed  with 
reference  to  the  taxing  power,  are  well  settled,  they  are  to  be  liber- 
ally construed,  in  favor  of  the  public — "  grants  of  this  class  are  not 
to  be  extended  by  construction  beyond  the  plain  terms  in  which  they 
are  conferred  but  should  be  strictly  construed  against  the  corpora- 
tion or  those  claiming  under  the  grant."  City  of  Wyandotte  vs.  Cor- 
rigan  35  Kansas  21.  They  are  special  privileges,  as  to  which 
"  Nothing  is  to  be  taken  as  conceded  but  what  is  given  in  unmistak- 
able terms,  or  by  an  implication  equally  clear.  The  affirmative  must 
be  shown,  silence  is  negation  and  doubt  is  fatal  to  the  claim."  Fer- 
tilizing Co.  vs.  Hyde  Park  97  U.  S.  659;  Newton  vs.  Commissioners 
100  U.  S.  561;  Rice  vs.  M.  &  N.  R.  R.  Co.  i  Black,  U.  S.  358: 
"  Exemptions  of  this  kind  are  to  be  strictly  construed,  the  rule  being 
that  the  right  of  taxation  exists  unless  the  exemption  is  expressed  in 
clear  and  unambiguous  terms."  Railway  Co.  vs.  Philadelphia  loi 
U.  S.  528;  Delaware  Railroad  Tax,  18  Wal.  206.  Illustrating  the 
application  of  these  principles,  in  Wyandotte  vs.  Corrigan,  35  Kan- 
sas 21,  a  case  quite  analagous  to  the  one  in  hand,  it  was  held  that 
where  an  ordinance  granting  a  street  railway  franchise  for  21  years 
providing  how  and  when  the  road  shall  be  constructed,  how  it  shall 
connect,  that  the  tracks  and  the  street  between  the  tracks  shall  be 
kept  in  repair  and  up  to  grade,  and  regulating  the  price  to  be  charged 
for  fare  of  passengers;  such  ordinance  will  not  exempt  the  corpora- 
tion from  reasonable  regulation  by  the  city  in  the  operation  of  the 
road,  nor  will  it  prevent  the  city  from  levying  and  collecting  a  license 
tax  thereon,  by  ordinance  subsequently  passed,  which  in  this  case 
was  $100  per  annum.  In  the  city  of  New  Orleans  vs.  Railroad  Com- 
pany, 40  La.  Ann.  587.  It  was  held  that  "a  contract  conferring  the 
right  to  lay  and  operate  a  street  railway  without  dispensing  with  the 
payment  of  a  license,  is  not  impaired  by  the  exaction  of  such  lic- 
ense;" and  in  that  case  a  license  tax  of  ^2,500  per  annum  was  sus- 
tained, and  going  further  in  the  same  direction  it  was  held  by  the 
same  court,  in  the  City  of  New  Orleans  vs.  Railroad,  42  La.  Ann.  4, 
that  "A  contract  between  a  municipal  corporation  and  a  railroad 
company  by  which  the  latter  pays  a  bonus  for  the  franchise  therein 
conferred  by  the  city,  cannot  be  construed  as  conferring  an  immunity 
from  the  payment  of  license  on  its  business  by  the  company,  in  the 
absence  of  an  express  stipulation  to  that  effect  in  the  contract."  In 
Railway  Co.  vs.  Philadelphia,  loi  U.  S.  528,  it  was  held  that  when  the 
charter  of  a  railway  company  provided  that  it  should  pay  a  license 
fee  of  S30  per  car  per  annum  required  by  the  ordinances  of  the  city, 
its  charter  rights  were  not  impaired  by  a  subsequent  statute  and  ordi- 
nance  requiring  the  payment   of  a  license  fee  of  S50  per  car  per 


annum.  In  a  recent  work  on  street  railway  law,  Booth,  Sec.  281,  the 
following  rule  is  deduced  from  the  authorities:  "  In  construing 
the  charter  of  a  company  conferring  authority  to  construct  and  oper- 
ate a  street  railway,  the  right  to  exact  license  fees  will  not  be  denied 
because  it  has  not  been  expressly  reserved  in  the  grant;  and  when 
the  contract  between  the  city  and  the  company  does  not  in  terms  dis- 
pense with  the  payment  of  a  license  the  rights  of  the  latter  are  not 
impaired  by  a  subsequent  ordinance  requiring  such  payment."  The 
ordinance  under  which  the  defendant  claims  exemption  in  this  case 
has  been  set  out  in  full,  and  applying  to  it  these  principles  of  con- 
struction, no  argument  is  required  to  demonstrate  that  it  does  not  by 
the  terms  used,  nor  by  any  fair  implication  therefrom,  exempt  the  street 
railway  company  from  the  license  tax  which  the  city  was  expressly 
authorized  to  impose,  and  subject  to  which  power  the  company  took 
the  franchise  therein  granted.  The  cases  of  the  State  ex  rel  vs.'Cor- 
rigan  Street  Railway  Company,  85  Mo.  263,  and  City  of  Kansas  vs. 
Corrigan,  86  Mo.  67,  in  neither  of  which  was  the  question  of  the 
power  of  taxation  involved,  are  not  in  point  in  this  case.  The  ordi- 
nance imposing  the  tax  being  valid,  it  became  the  duty  of  the  com- 
pany to  take  out  the  license  required  thereby,  in  order  to  protect  its 
employes  from  the  penalty  imposed  for  the  violation  thereof,  and  the 
defendant  having  been  guilty  of  such  violation  by  running  its  cars 
without  such  license,  was  properly  fined.  Wyandotte  vs.  Corrigan, 
35  Kansas  26. 

The  judgment  of  the  Criminpl  Court  of  Green  County  is  therefore 
affirmed.     All  concur. 


ELECTRIC  RAILWAY  IN  SIBERIA. 


MADAME    ZEHOF. 


Up  to  the  present  there  has  not  been  even  a  horse  street 
railway  in  Siberia,  but  an  electric  line  is  now  building  in 
Vladivostok.  The  mana- 
ger is  Madame  Z e h o f , 
whose  portrait  we  publish. 
She  is  a  woman  of  business 
ability,  a  good  purchasing 
agent  and  although  sur- 
rounded by  a  staff  of  clerks 
keeps  a  close  watch  on  de- 
tails. The  superintendent 
is  E.  Jouravliov. 

Vladivostok  which  is 
thus  to  be  the  pioneer  in 
street  railroading  in  Siberia 
is  the  chief  naval  station  of 
Russia  on  the  Pacific  coast. 

The  name  is  vladi,  to  have,  and  vostok,  the  orient ;  that  is,  to 
have  the  orient,  a  name  which  must  have  an  ominous  sound 
to  Japanese  and  Chinese 
ears.  It  was  founded  in  1861, 
on  the  northwest  coast  of 
Muravieff  peninsula,  on  the 
Golden  Horn  bay.  Gulf  of 
Peter  the  Great,  Sea  of  Japan. 
It  is  to  be  the  terminus  of  the 
trans-Siberian  railway  now 
building.  The  present  popu- 
lation is  about  16,000,  nearly 
half  of  which  is  military. 

Like  all   towns   in  Russia 

and   Siberia    the    houses    are 

built  far  apart  as  a  protection 

against  fire  (houses  being  for 

|j  the  most  part  of  logs,  a  fire 


E.  JOURAVLIOV. 


would  be  very  disastrous,  especially  in  winter),  and  covers  a 
large  territory  in  proportion  to  its  population,  and  thus  offers 
an  inviting  field  for  street  railways. 
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PRIMITIVE  RAILWAY  APPLIANCES. 


BY   C.  B.   FAIRCHILD. 


(Concluded.) 


In  the  carlv  history-  of  surface  roads  numerous  devices 
were  proposed  to  combine  animal  and  mechanical  power  to 
the  propelling  of  vehicles.  These  were  generally  called 
mechanical  travelers.  Fig.  13  illustrates  such  a  device 
which  was  patented  in  1S19,  the  design  being  an  attempt  to 
imitate  the  action  of  the  legs  of  a  horse  in  walking.  Fig. 
14  shows  another,  which   curiously  contained   the   germ    of 


tulw;,  and  causes  the  carriage  to  advance  at  about  four  times 
the  velocity  of  the  horse,  or  at  ten  miles  an  hour.''  With 
the  advent  of  steam,  mechanical  travelers  or  rather  designs 
for  the  same  became  quite  common.  The  supposed  neces- 
sity for  some  form  of  propulsion  was  based  upon  the  then 
prevalent  idea  that  locomotive  wheels  could  not  take  hold  of 
a  smooth  rail  with  sufficient  friction  to  draw  or  propel  a 
vehicle.  To  show  how  firm  a  hold  this  idea  had  on  the 
public  mind  at  that  time  we  quote  the  following  from  a 
prominent  publication  : 

"  It  appears  that  notwithstanding  the  great  exertions  on 
the  part  of  the  inventor,  Mr.  Stevenson,  to  bring  his  loco- 
motive into  use  on  the  different  railroads  now  either  con- 
structing or  in  agitation,  it  has  been   the  opinion  of  sc\cral 


FIG.    13 — MECHANICAL   TRAVELER,    l8lg. 


FIG.    15— PORTABLE    TRACK,    1821. 


several  modern  practical  devices.  Here  is  shown  the  first 
tube  or  conduit,  also  a  combined  freight  and  passenger  car, 
a  double  deck  car,  and  a  sleeping  car,  for  the  enclosed  por- 
tion on  the  upper  deck  contained  sleeping  berths.  This 
device  was  the  subject  of  a  patent  granted  William  Frances 
Snowden  of  Oxford  street,  London,  in  December,  1824,  and 
is  described  as  a  new  invented  wheel  way  and  its  carriage. 
"  The  carriage  consists  of  two  stories,  the  upper  one  for 
passengers,  containing  both  inside  and  outside  berths,  and 
the  lower  one  for  merchandise,  which  is  deposited  on  a  cir- 
cular floor  around  which  two  horses  are  made  to  walk,  being 
yoked  to  the  opposite  extremities  of  a  horizontal  lever  that 
turns  a  vertical  axis,  to  which  is  connected  multiplying  gear 


engineers  that  they  do  not  possess  those  advantages  which 
the  inventor  had  anticipated  ;  indeed,  there  cannot  be  a 
better  proof  of  the  doubt  entertained  regarding  their  utility 
than  the  fact  that  it  has  been  determined  that  no  locomotive 
engines  shall  be  used  in  the  projected  road  between  New- 
castle and  Carlisle,  since,  had  their  advantages  been  very 
apparent,  the  persons  living  immediately  on  the  spot  in 
which  they  are  used,  viz.,  Newcastle,  would  have  been 
acquainted  therewith.  The  principal  objection  appears  to  be 
the  difficulty  of  surmounting  even  the  slightest  ascent,  for  il 
has  been  found  that  a  rise  of  only  i/^  in.  in  a  yard,  or  iS  fl. 
in  a  mile,  retards  the  speed  of  one  of  these  engines  in  a 
ver)-  great  degree,  so  much  so  i-'cc-'   t'^at  -t  "^as  i-cc"    ■■"•■ 
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FIG.    14  — MECHANICAL    TKAVKLER,    1824. 

that  causes  the  mechanical  horse  in  the  hollow  trough  and 
the  carriage  above  to  move  at  any  predetermined  velocity. 
The  toothed  wheel  'takes'  into  the  rack  on   the  side  of   tlie 


FIG.    14  A      FIKST   (■ONDIUT,    1S24. 

sidered  necessary  in  scinu'  piirfs  where  they  are  used,  lo  aii 
their  ascent  willi  lluir  I(im(I  by  fixed  engines  which  draij 
tluiii  forward  by  nu-aiis  of   ropes  coiled  aninnd  a  dnini." 
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FIG.    l6— GOKDAN   CAKRIAGE,    1 


I'ollowing  Ihc  iiitrothictioii  of  mechanical  travelers,  vari- 
ous designs  were  presented  for  a  carriage  that  should  carry 
its  own  track,  and  so  facilitate  its  passage  over  rough 
ground.  It  is  interesting  to  know  that  this  line  of  work  is 
still  a  favorite  line  with  some  so-called  inventors,  and  only 
recently  a  trial  was  made  of  a  similar  device.  Fig.  15  illus- 
trates the  first  of  these  machines,  which  was  patented  in 
182 1  by  John  Richard  Barry  of  London. 

The  carriage  is  provided  with  an  endless  pitched  chain, 
carrying  anti-friction  wheels  attached  to  the  same  axle  as 
the  running  wheels.     Under  the  carriage   are  arms   so   hent 


FIG.    17 — "PERPETUAL    RAILWAY,"    iSjO. 

or  curved  as  to  lie  clear  of  the  wheels  in  their  revolution. 
There  are  also  large  wheels  at  each  end  of  the  carriage  for 
the  link  chain  to  pass  over.  A  horse  or  other  power  being 
applied  to  the  rails  of  the  carriage,  each  pair  of  wheels 
passes  under  the  carriage  by  the  action  of  the  chain.  When 
the  wheel  strikes  an  impediment,  instead  of  being  propelled 
over  it,  it  stops  against  it  while  the  carriage  proceeds  as 
though  the  road  were  level,  until  the  chain  in  its  revolution 
lifts  up  the  opposed  wheel,  and  the  object  is  passed  without 
violence  and  without  extra  power,  so  claimed. 

Fig.  16  illustrates  a  similar  device  by  David  Gordon  in 
1822.  The  main  wheel  of  the  machine  consists  of  a  large 
hollow  cylinder  about  9  ft.  in  diameter  and  5  ft.  long,  bav- 
in"  its    interior   circumference    provided   with   a   continuous 


series  of  cogs  in  which  are  made  to  work  the  cogged  run- 
ning wheels  of  a  locomotive.  The  power  being  communi- 
cated to  the  small  wheels,  causes  them  to  revolve  and  to 
climb  up  the  internal  rack  of  the  large  cylinder,  compelling 
the  latter  to  roll  forward  and  propel  the  vehicle. 

In  1825  George  Cayley  of  Brompton,  proposed  the  use 
of  an  endless  chain  with  small  rollers  at  right  angles  to  the 
running  wheels.  The  rollers  form  a  continuous  series  on 
both  sides  of  the  carriage  and  come  successively  in  contact 
with  the  ground  and  step  over  the  obstacles  that  may  lie  in 
their  path.  The  small  rollers  were  placed  at  right  angles  to 
the  carriage  so  that  it  could  move  sideways. 

In  1850  an  American  inventor  received   the   great  seal  on 
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FIG.    ig— ANTI-FRICTION    ROLLERS,    1825. 

an  English  patent  for  a  device  similar  to  that  of  Mr.  Gordon 
described  above,  and  described  as  a  perpetual  railway  ( Fig. 
17).  The  wheels  were  formed  with  a  circular  rib  placed 
round  the  interior  of  the  fellies  upon  which  small  wheels 
with  grooved  peripherys  were  intended  to  run.  The  small 
wheel,  it  was  claimed,  would  bear  its  portion  of  the  weight 
of  the  carriage  and  run  upon  a  smooth  surface,  while  the 
large  wheel  is  passing  over  uneven  ground. 

Anti-friction  lollers  were  first  introducetl  in  1823  by  a 
Mr.  Braudreth  of  Liverpool,  Figs.  18  and  19.  Many  other 
modifications  of  this  plan  soon  followed.  The  next  type 
was  that  of  wheeless  carriages,  a  kind  of  sledge.  One 
known  as  Rangley's  safety  rotation  railway   is  illustrated  in 
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FIG.   20 — SAFETY    ROTATION    RAILWAY,    I840. 


FIG.    18 — ANTI-FRICTION   ROLLERS. 


Fig.  20.  This  consists  of  two  lines  of  fixed  wheels  along 
the  roadway.  The  wheels  were  placed  twelve  feet  apurt 
and  were  formed  like  a  double  pulley  having  the  same  bear- 
ing. These  were  connected  by  belts  and  moved  by  power 
communicated  at  one  end.  The  car  being  placed  on  the 
upper  periphery  of  the  wheels,  was  carried  from  one  end 
to  the  other,  and  was  stopped  by  raising  the  body  far  from 
the  wheels  by  means  of  a  brake  mechanism. 

A  cyclopedc,  Fig.  21,  was  devised  by  Mr.  Brandreth 
probably  about  1825.  This  is  another  form  of  mechanical 
traveler,  and  is  probably  the  origin  of  the  modern  tread 
power  now  so  extensively  used.      It  consists  of  a  chain  plat- 
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FIG.   21 — CYCLOPEDE,    1825. 

ftiriii  having  a  serit-s  of  friction  rollers,  from  which  througli 
the  iiicHlium  of  a  spur  whct-l,  power  was  transmitted  to  the 
wheels  of  the  carriage.  The  horse  being  yoked  to  the 
frame,  communicated  the  power  by  treading  the  movable 
platform.  As  first  designed,  this  device  was  intended  to 
run  upon  a  track,  so  that  it  comes  under  the  head  of  primi- 
tive railway  appliances.  It  is  interesting  to  note  that  the 
attempt  to  introduce  travelers  of  this  kind  brought  out  from 
a  prominent  contemporary  writer  a  disapproval  of  all 
attempts  at  horse  locomotion,  except  the  use  of  his  legs, 
"  experience  having  proved  '  in  his  opinion ',  the  utter  van- 
ity if  not  impiety  of  all  propositions  of  the  kind."  He 
instances  tile  velocipede  as  the  most  promising  of  all  and 
yet  a  failure.  He  deduces  "that  the  inexplicable  vital  prin- 
ciple bestowed  by  the  omnipotent  Goil  upon  his  creatures 
cannot  be  surpassed  by  man's  utmost  knowledge  in  mechan- 
ical science." 

The  first  proposition  toemjdoy  com]>ressed  air  for  locomo- 
tive as  well  as  in  stationary  engines  is  found  in  a  patent 
granted  George  Medhurst  in  1799.  He  employed  windmills 
for  compressing  the  air  so  as  to  make  it  from  ten  to  twenty 
times  more  dense  than  it  is  in  its  natural  state,  ami  then 
conducted  it  to  a  cylinder.  Other  similar  schemes  soon 
followed. 

.\n  atniosjiheric  railway  on  another  plan  was  built  at 
Norwood  .Scrubbs,  on  a  line  belonging  to  the  West  London 
Railway  Company.  The  line  was  about  half  a  mile  long. 
The  plan  employed  a  9-in.  iron  lube  placi-d  in  the  roadbeil 
in  which  was  a  close  fitting  piston,  which  was  moved  by 
exhausting  the  air  from  one  end  of   the    lLd>e,   and    to    which 


the  car  was  attached.  The  tube  had  a  grooved  slot  along 
its  upper  surface  through  which  the  shank  of  the  piston 
passed.  The  slot  was  closed  by  means  of  a  valve  of  leather 
strengthened  by  plates  of  iron  flat  on  the  outside  and  form- 
ing the  segment  of  a  circle  on  the  inside.  The  valve  being 
treated  with  a  composition  of  bees  wax  and  tallow  rendered 
the  tube  comparatively  air  tight.  It  was  claimed  that  a  half 
vacuum  could  easily  be  obtained  and  that  the  car  was  moved 
at  a  good  rate  of  speed.  A  second  line  on  the  same  prin- 
ciple was  constructed  in  Dublin,  Ireland,  in  1S43,  and  several 
others  followed.  Prominent  engineers  at  the  time  gave  the 
scheme  favorable  reports. 

Elevated  roads  appear  to  have  been  first  patenteil  in  1S21 
by  II.  K.  I'almer,  an  engineer  of  the  London  Dock  Com- 
pany. He  proposed  a  single  track  structure  on  which  the 
wagons  were  placed  in  pairs,  Fig.  22,  on  the  opposite  sides 
of  the  rail.  It  is  amusing  to  note  that  the  inventor  proposed 
to  employ  both  animal  and  wind  power,  the  latter  by  means 
of  sails,  which  could  be  spread  should  a  favorable  wind 
spring  up,  "and  the  horse  put  into  one  of  the  cars,  where 
over  his  bag  of  corn  he  might  regale  and  invigorate  himself 
for  fresh  exertion,  shouKI  the  wind  fall  off."     (Fig.  23.) 


FIO.  22— EI.RVATEIJ   SINGLE   TKAfK    HOAI>,    1X2I. 


FIG.   23— ELEVATED   SINGLE   TRACK    ROAD. 

A  means  for  removing  snow  from  the  rails  was  described 
in  a  patent  granted  in  1S31  to  a  Mr.  Grim  of  Hury.  Ik- 
proposed  to  dissolve  the  snow  by  making  the  rails  hollow 
and  causing  hot  water  or  steam  or  hot  air  to  pass  through 
them  so  as  to  keep  them  at  a  temperature  above  freezing, 
lioilers  for  generating  the  steam  were  to  be  placed  two  or 
three  miles  apart.  The  ends  of  the  rails  were  to  be  joined  by 
close  fitting  copper  tubes  with  means  for  expansion.  Instead 
of  hollow  rails,  the  inventor  also  pro|)osed  iron  jjipes  laid 
alongside  the  rail  through  which  llu-  slcam  shoidd  pass. 

Fig.  24  illustrates  a  design  for  a  fire  escape,  being  a 
modified  form  of  .i  device  Jjatenteil  in  1S13  by  Thomas 
Roberts.  This  principle  might  possibly  be  employed  in  the 
construction  tower  or  trolley  repair  wagons.  As  will  be 
seen,  the  device  is  constructed  on  the  principle  of  the  la/.y- 
tongs  and  is  mounted  on  a  four  wheel  carriage.  At  the  lop 
is  a  platform  with  a  folding  bridge  or  gangway.  The  plat- 
form is  raised  by  means  of  a  pinion  meshing  into  a  pair  of 
toothed  (piadrants  which  have  arms  welded  to  the  lowest 
lever  bars.  Motion  being  given  to  the  pinion  by  the  winch 
the  two  (piadrants  are  moved  in  opposite  directions,  and  the 
seriis  of  levers  are  opened  or  closed  like  so  many  ])air  of 
shears.      A  coMiil.rparl    could   be    provided    to   one   side   and 
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connected  by  cross   liars  and   the  pinions  actuated  by  a  com- 
mon axle. 

While  disappointment  has  been  the  bitter   fruit  of  manj- 
pioneers  in    this    interesting  branch   of  mechanical   science, 


FIG.   24— TOWER    WAGON,    1S13. 

who  shall  say  that  the  devices  here  illustrated  have  not  been 
stepping  stones  in  the  process  of  evolution,  which  has 
brought  modern  transit  facilities  to  their  present  advanced 
state,  or  that  they  may  not  yet  figure  in  the  progress  which 
is  yet  to  be  made,  for  the  development  is  vet  going  on  with 
rapid  strides. 

A  PROTECTED  THIRD  RAIL  SYSTEM. 


The  illustrations  represent  the  K.  A.  K.  third  rail  system 
for  elevated  railways  and  lines  operating  under  steam  road 
conditions.  One  shows  the  track  rail,  guard  rail  outside 
and  the  covered  third  rail,  also  the  contact  shoe  in  position. 
The  third  rail  is  a  steel  angle  and  is  mounted  on  fiber  or 
other  insulating  material.  The  posts  are  supported  on  iron 
chairs  at   the  outer  ends  of  the  ties  and  the  rail  is  bolted  to 


the  posts,  the  bolt  heads  being  counter-sinik  so  as  not  to 
interfere  with  the  contact  shoe. 

The  other  is  a  similar  construction  for  the  application  of 
the  third  rail  to  steam  roads.  The  wooden  cover  to  the 
third  rail  is  partially  removed  so  that  the  form  and  fasten- 
ings of  the  rail  may  be  shown.  The  wooden  cover  serves 
the  purpose  of  preventing  persons  from  coming  in  contact 
with  the  rail,  keeping  the  rail  dry  and  also  the  posts  which  act 
as  insulators.  The  rail  is  supported  on  the  ends  of  the  ties 
outside  the  track  so  that  it  can  be  erected  and  fitted  complete 
ready  for  operation  along  any  line  of  track  using  steam 
without  interfering  with  traffic  during  construction.  At 
crossings  and  other  points  where  the  third  rail  could  not 
extend  copper  cables  are  carried  underground  and  the  train 
coasts  over  the  break. 

The  contact  shoe  is  shown  in  the  cut.  It  is  connected  to 
the  car  truck  by  a  spring  and  is  in  contact  with  the  under 
and  inner  surfaces  of  the  angle  of  the  third  rail.  Messrs 
Krotz,  Allen  and    Kelly   are  the  promoters   of  the   system. 


ROLLER  BEARINGS. 


The  theoretical  advantages  of  substituting  rolling  for 
sliding  friction  in  bearings  of  all  kinds  are  so  apparent  that 
it  is  rather  surprising  that  it  has  not  been  found  practicable 
to  extend  their  application  to  the  rolling  stock  of  railways  to 
a  greater  degree  than  has  been  the  case.  W.  B.  Marshall 
before  the  Institute  of  Civil  Engineers  states  that  the 
experiments  with  tram  cars  using  roller  bearings  show  that 
on  a  grade  of  I  in  20,  23  per  cent  less  power  was  required  in 
starting  than  with  the  ordinary  type ;  on  a  grade  of  i  in  40, 
50,  and  on  a  grade  of  i  in  So,  60.4  per  cent  less.  The  Cor- 
poration of  Blackpool  has  equipped  some  of  its  cars  with 
roller  bearings  and  the  consulting  engineer  certifies  to  a 
saving  of  30  per  cent  in  the  work  of  axle  friction.  The 
Liverpool  Overhead  Railway  began  experimenting  in  1S95 
and  is  gradually  placing  the  bearings  on  all  its  rolling  stock. 
The  Waterloo  &  City  Railway  has  specified  roller  bearings 
for  all  the  stock  ordered  b}'  it.  On  steam  roads  the  record 
appears  to  be  equally  good,  as  the  Brighton  &  Kemp  Town 
reports  that  an  experimental  train  of  six  carriages  which  has 
been  running  for  two  years  shows  a  saving  of  from  i  2.5  to 
1  ^  per  cent  in  coal  consumption  under  disadvantageous  cir- 
cumstances. 


The  question  of  whether  the  wages  of  street  car  conduc- 
tors are  subject  to  garnishment  is  to  be  tested  in  the  courts 
of  Georsfia. 


K.  A.  K.  THIRD  RAIL — FOR  STEAM  ROADS — FOR  ELEVATED  TRACKS. 
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THE  BIRMINGHAM  TRAMWAY  REPORT. 


The  sub-committee  on  tramway  traction,  consisting  of 
two  aUlermen  and  two  councillors  of  Birmingham,  has  sub- 
mitted a  report  on  the  tramway  systems  of  Bristol,  Black- 
pool, Paris,  Rouen,  Brussels,  Vienna,  Budapest,  Dresden, 
Berlin,    Hamburg    and    Bremen,    which    is    in    a    terse    but 

lucitl  style. 
Although 
some  of  the 
matter  has 
alreaily  been 
publishcil  in 
the  Re\iew 
yet  a  part  of 
the  informa- 
tion and  the 
ideas  of  the 
following    is 


FIG.    I— CLARET-VUILLEUMIER    SYSTEM. 


committee  deserve   further   attention,   and  th 
e.Ktracted  from  the  report : 

At  Blackpool  in  addition  to  the  electric  conduit  system  the 
Gas  Traction  Company  is  operating  two  gas  motor  cars. 
During  the  few  months  these  cars  have  been  running  the 
cost  of  gas,  repairs,  etc.  has  been  at  the  rate  of  9  cents  per 
car-mile.  Ordinary  coal  gas  is  used,  reservoirs  in  the  cars 
receiving  the  gas  from  the  storage  cylinders  at  the  station  at 
135  lbs.  pressure.  Each  car  is  fitted  with  a  double  cylinder 
gas  engine,  which  is  under  the  car  seat,  the  fly-wheel  being 
enclosed  in  a  recess  formed  in  one  side  of  the  car.  The 
engine  rotates  constantly  even  when  the  car  is  standing  still, 
and  the  motion  is  communicated  to  the  car  wheels  by  gear- 
ing thrown  in  and  out.  In  ascending  a  grade  a  supplemen- 
tal set  of  gearing  is  thrown  in,  giving  greater  tractive  effort 
and  less  speed.  However  the  committee  does  not  recom- 
mend this  system  for  Birmingham  on  account  of  the  limited 
storage  capacity  of   the  cars. 

In  Paris  the  fireless  locomotives  attracted  attention.  The 
reservoir  corresponds  to  the  boiler  on  an  ordinary  locomo- 
tive and  is  charged  with  water  at  a  very  high  temperature 
and  pressure,  enough  energy  being  stored  to  run  about  10 
miles.  The  emission  of  great  volumes  of  steam  was  an 
objectionable  feature. 

The  Mekarski  comprcssc<l  air  cars  are  in  operation  in 
Paris  on  a  line  six    miles  in  length.      Two   charging   stations 


I-IO.    3— CLAKET-VUIM.KIJMIEK    1)]S  IK  I IMTOH. 

e(|uippeil  with  compressing  machinery,  keep  the  i.j  cars 
■lupplied  with  air.  The  storage  capacity  of  the  rescry(jirs 
in  each  c3r  is  al)Out  (ixj  cu.  ft.,  the  air  having  an  iuilial  pres- 


sure of  S50  lbs.  which  drops  to  250  lbs.  per  sq.  in.  at  the 
end  of  the  trip.  The  cars  are  very  heavy  weighing  33,600 
lbs.  loaded  and  are  e.xpensive  in  construction  and  operation, 
making  the  sj'stem  entirely  unsuited  for  heavy  traffic  in  a 
large  city. 

The  storage  battery  cars  received  some  attention  and  it 
was  found  that  this  form  of  traction  had  never  been  used 
with  marked  success.  Recently  a  new  form  of  battery, 
designed  by  M.  Pescatore,  has  been  introduced  which  prom- 
ises to  be  slightly  successful.  It  is  a  combination  of  the 
Plants  and  the  pasted  or  grid  plate  and  is  capable  of  being 
charged    with   very  heavy   currents   without   danger.     The 


FIG.    2  — CLARET-VUILLEUMIER    SYSTEM. 

cells  are  not  removed  from  the  cars  for  recharging  as  the 
process  requires  only  10  or  12  minutes  and  such  a  charge  is 
sufficient  to  operate  a  motor  and  trailer,  with  50  passengers, 
a  distance  of  10  miles.  Four  cars  are  now  in  use  but  others 
are  being  built.  Each  car  is  fitted  with  200  cells  arranged 
under  the  seats  and  at  one  end  is  small  electric  fan  which 
draws  the  acid  fumes  out  of  the  car.  Two  positive  and 
three  negative  plates  in  an  ebonite  box  constitute  a  cell. 
The  battery  of  200  cells  weighs  7,t>oo  lbs.,  has  a  capacity  of 
12  h.  p.  and  the  cost  is  about  $1,500  per  car.  It  is  stated 
that  the  cost  for  operating  expenses  and  for  repairs  is  six 
cents  per  car-mile.  It  is  very  doubtful  if  this  battery  is 
suited  for  heavy  traction  or  on  considerable  grades. 

The  next  method  of  traction  described  is  the  Claret- V'uil- 
lemier  surface  contact  system,  the  construction  of  which  may 
be  seen  from  Fig.  i  and  Fig.  2.  From  the  station  current 
is  conducted  to  distributing  boxes  which  are  at  intervals  of 
I  10  yds.  along  the  track.  In  each  box  is  a  ring,  Fig.  3,  con- 
sisting of  20  insulated  copper  contact  surfaces,  19  of  which 
are  connected  by  small  cables,  each  to  one  of  the  pairs  of 
contact-plates  in  the  street  surface.  The  twentieth  contact 
surface  in  the  ring  of  the  distributor  is  insulated  except  the 
moment  when  the  car  is  passing  out  of  one  section  into  the 
next  and  then  it  serves  to  bridge  over  the  ga)>  between  (he 
two  seilioMS.      There    is    movable   arm    pixotc-d    :il    the  center 
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of  ihc  v'm'^  ami  in  pcrmamcnt  coniK-ctioii  with  the  main  feed- 
ers. The  outer  end  of  the  arm  makes  connection  with  the 
20  contact  rings  successively  and  in  so  doing  puts  the  cor- 
responding contact-plates  in  electrical  connection  with  the 
mains.  The  iron  contact  shoe  along  the  hottom  of  the  car  is 
of  sufficient  length  to  make  connection  with  two  of  the  plates 
at  the  same  time.  On  the  twentieth  point  the  current  passes 
on  to  the  next  distributor,  ensuring  the  continuity  of  the 
service.  On  account  of  the  current  passing  through  one 
point  of  the  distributer  at  a  time  and  as  each  point  connects 
with  but  two  contact-plates,  it  follows  that  only  one  pair  of 
contact-plates  can  be  in  the  circuit  from  one  distributer,  con- 
sequently two  cars  cannot  be  on  the  same  section  at  the 
same  time.  These  sections  can  be  made  of  any  desired 
length  but  the  shorter  and  more  numerous  they  are  tlie 
more  costly  the  construction.  The  rails  form  the  return 
circuit.  The  cost  of  construction  is  approximately  $11,500 
per  mile  of  double  track.  In  a  general  way  the  system  is 
satisfactory  ;  the  distributing  mechanism  seems  to  be  durable 
and  precautions  taken  to  minimize  the  danger  from  live  con- 
tact-plates assure  safety.      On   the  main  lines  where  cars  fol- 
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low  one  another  closely   the  sections  would   have  to  be  very 
short. 

Paris  seems  to  be  a  veritable  museum  of  traction  systems, 
gas,  compressed  air,  surface  contact,  storage  battery  antl 
steam  being  in  use.  Lastly  the  committee  describes  the 
Serpollet  steam  cars.  The  steam  generator  consists  of  a 
number  of  small  flattened  tubes,  U  shaped  in  section, 
exposing  a  large  outer  surface  to  the  action  of  the  fire  but 
inclosing  a  very  small  space  inside.  When  a  small  quantity 
of  water  is  injected  into  these  tubes  it  is  immediately  vapor- 
ized and  the  steam  so  formed  strongly  superheated.  The 
regulation  of  the  engine  is  accomplished  by  controlling  the 
amount  of  water  passing  into  the  tubes.  The  steam  gen- 
erator only  occupies  a  space  6  ft.  9  in  x  2  ft.  3  in.  and  is  3  ft. 
6  in.  high.  It  contains  no  space  for  water,  and  as  there  is 
no  chance  for  an  explosion  there  is  no  provision  for  safety 
valves,  pressure  or  water  gauges  or  feed  pumps,  and  it 
requires  no  attention  on  the  part  of  the  driver.  The 
engines  are  under  the  car,  and  have  been  so  constructed  as 
to  drive  the  car  by  a  sprocket  chain,  but  the  new  engines 
will  be  connected  to  cranks  on  the  axles.  The  motor  cars 
weigh  about  29,000  lbs.  At  present  there  are  40  in  service 
and  60  more  in  the  course  of  construction.  These  cars  with 
a  trailer  have  no  difficulty  in  ascending  grades  as  great  as 
5  per  cent. 


In  Brussels  there  are  10  miles  of  trolley  lines  which  are  in 
successful  operation.  In  the  business  streets  the  tracks  are 
in  the  center,  with  span  wires  to  hold  the  trolley.  Recently 
a  telephone  wire  grounded  a  trolley  line  and  killed  two 
horses.  To  prevent  further  accidents  of  this  kind  the  over- 
head wires  are  being  protectd,  by  fixing  on  the  upper  sides 
of  them  strips  of  wood  wherever  they  pass  under  the  tele- 
phone or  the  telegraph  wires.  This  increases  greatly  the 
unsightly  appearance  of  many  parts  of  the  line.  Two 
conduit  systems  are  under  construction,  one  five  miles  and 
the  other  one  and  a  half  miles.  These  are  similar  to  the 
Budapest  conduit  in  design,  the  conductor  being  under  one 
of  the  rails  and  the  slot  forming  a  groove  for  the  wheels. 
The  conduit  was  built  in  one  of  three  different  ways ;  of 
concrete  formed  around  molds,  which  are  removed  as  the 
mass  becomes  hard  ;  of  concrete  blocks  formed  in  molds  and 
brought  to  the  line  ready  to  be  put  in  place,  the  conduit 
being  formed  of  two  blocks,  one  on  each  side  ;  or  of  brick 
work  ;  this  last  seems  to  be  adopted  around  the  recesses  in 
the  conduit  in  which  the  insulators  are  placed.  The  con- 
ductors, which  weigh  20  lbs.  to  the  yd.,  are  carried  on  insu- 
lators suspended  from  the  top  of  the  conduit.  Neither  of 
the  conduit  systems  are  in  operation. 

With  the  exception  of  an  experimental  trolley  line  a  mile 
and  a  half  in  length,  all  the  tramcars  in  Vienna  are  worked 
by  horses.  The  company's  concession  has  a  long  time  to 
run  yet  and  no  arrangements  have  been  made  for  replacing 
horse  by  mechanical  traction. 

The  conduit  lines  of  Budapest  have  been  fully  and  fre- 
quently described  and  it  is  well  known  that  their  operation 
has  been  successful  since  the  construction  in  18S9.  Fig.  4 
is  a  view  on  one  of  the  principal  streets  of  Budapest  repre- 
senting the  cars  and  tracks  of  the  conduit  system.  The 
municipal  authorities  have  fixed  a  zone,  including  the  busi- 
ness and  more  populous  districts,  in  which  overhead  con- 
struction is  forbidden.  On  account  of  its  cheapness  and 
facility  of  building  the  company  prefers  trolley  construction 
Some  difficulty  has  been  experienced  at  times,  owing  to  mud 
and  dirt  getting  in  the  conduit,  but  better  design  and  greater 
cleanliness  will  obviate  these  difficulties.  On  Andrassy 
street  the  city  would  not  permit  a  surface  railway  and  the 
company  was  forced  to  build  a  double  underground  line  3  i^ 
miles  in  length.  A  description  of  the  construction  may  be 
found  in  the  May  Rev'iew.  The  two  conductors  are  sus- 
pended from  the  roof  of  the  tunnel,  contact  being  made  by 
crossbars  on  the  top  of  the  car.  At  places  where  the  con- 
duit and  the  overhead  construction  join,  the  collectors  are 
lifted  out  of  the  conduit  by  means  of  a  winch  handle 
inserted  in  the  side  of  the  car  and  the  sliding  trolley  is 
released  so  as  to  bring  it  in  contact  with  the  trolley  wire. 
As  the  conduit  slot  is  1.3^  in.  wide  the  collector  can  be  lifted 
out  at  any  point.  Sliding  bar  trolleys  are  used  in  place  of 
trolley  wheels  which  simplifies  the  overhead  work.  The 
tramway  company  is  soon  to  change  the  remaining  57  miles 
of  horse  car  lines  to  electric  traction,  15  to  be  conduit  and 
42  trolle}-. 

Of  the  100  miles  of  tramways  in  Dresden,  32  are  now 
operated  by  the  trolley,  a  short  section  less  than  a  mile  in 
length  by  accumulators,  and  one-half  mile  by  underground 
conduit.  It  has  been  determined  that  the  storage  batteries 
consume  20  per  cent  more  current  than  do  the  same  cars 
worked  from  the  trolley  or  the  conduit  system.  In  the  con- 
duit construction  the  slot  is  outside  the  track,  the  outer  edge 
of  the  rail   forming  one   side  of  the  slot.     Cast   Iron   yokes 
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arc  fixed  3  ft.  6  in.  apart,  the  tops  of  thciu  can-viut;  cast  iruii 
troiiufhs  9  ill.  wide  and  filled  up  with  asphalt  to  the  street 
level ;  these  troughs  form  the  top  part  of  the  tube  conduit. 
The  rails  constitute  the  return  circuit.  Sliding  bar  trolleys 
are  preferred  to  wheels.  These  are  of  three  different  kinds  ; 
one  is  a  trough-shaped  bar  of  aluminum  alloy,  the  trough 
being  filled  with  grease,  some  of  which  is  left  on  the  wire. 
The  other  two  bars  are  of  a  soft  alloy,  one  of  them  being 
designed  so  as  to  spread  or  scrape  off  the  excess  of  grease 
that  may  be  left  by  the  first  bar.  These  bars  are  used  on 
alternate  cars  so  as  to  keep  the  trolley  wire  in  good  condi- 
tion The  bars  last  about  six  months  and  are  very  cheaply 
replaced.     The  shape  and  size  of  these  trolley  bars  is  shown 


in   Fii 


Electro-magnetic  as   well  as    hand   brakes    are 


applied  to  these  cars.  Guard  wires  are  required,  three  or 
four  lieing  jjlaced  side  by  side  and  about  one  foot  apart  and 
connected  together  by  short  cross  wires.  The  tramway 
companj-  has  no  station,  the  current  being  supplied  from  the 
municipal  power  plant. 

In  Berlin  and  suburbs  there  are  1  50  miles  of  tramways, 
niostlv  worked  by  horses.  There  a  few  miles  of  trolley 
lines,  one  route  being  supplemented  l)y  storage  battery  cars. 


I-l(;.    5  —  ('AK    WITH    HAK    TKOM.EV. 

There  are  two  or  three  lines  of  conduits  lint  tliis  form  of 
electric  traction  is  not  favored  li)  the  authorities  as  it  neces- 
sitates the  asphalt  streets  being  torn  up  for  a  considerable 
length  of  time.  The  trolley  wire  is  divided  into  sections  of 
500  to  600  yds.  in  length,  which  are  connected  to  the  under- 
ground feeders.  The  fire  department  is  provided  with 
keys  and  at  marked  posts  where  the  feeders  are  connected 
the  current  can  be  cut  off  at  times  of  fire.  The  tramway 
company  pays  to  the  city  eight  per  cent  of  its  gross  receipts 
or  a  sum  approximately  $500,000  a  year.  In  the  agreement 
for  an  extension  of  its  franchise  the  company  agrees  to  pay 
the  city  eight  per  cent,  and  after  six  per  cent  on  the  capital 
has  been  paid  to  the  sharehoUiers,  the  balance  of  the  profit 
i»  to  be  e<|ually  <livi<led  between  the  shareholders  and  the 
city. 

Accumulators  proved  a  failure  at  Hamburg  and  now  the 
(/)  miles  of  tramway  are  operated  exclusively  by  trolley. 
The  traffic  amounts  to  50,000,000'passengers  per  annum,  the 
city  receiving  9^  per  cent  of  the  gross  receipts  or  about 
about  $1  I5,fxx)  a  year.     The   current  is  supplied   from    the 


power  station  of  a  separate  company  whieli  has  the  conces- 
sion for  the  supply  of  electricity  throughout  the  city.  There 
are  250  motor  and  160  trail  cars  which  were  built  by  the 
tramway  company.  Repairs  to  the  equipment  and  even  the 
uniforms  of  the  conductors  are  made  at  the  company's 
works. 

In  Bremen  6!<  miles  of  tramways  are  of  the  overhead 
system  and  the  remaining  14  are  worked  by  horses.  One 
condition  which  is  peculiar  to  Bremen  is  the  excessively 
narrow  streets,  some  not  being  more  than  20  ft.  wide  from 
house  to  house.  In  such  cases  the  rails  are  laid  close  up  to 
the  curl)  on  one  side  of  the  road  and  in  some  parts  two  lines 
are  laid  Init  are  so  close  that  only  one  track  can  be  used 
at  a  time.  The  span  wires  are  fastened  to  rosettes  fixed  in 
tile  walls. 

In  the  summary  of  its  report  the  committee  considers 
electric  traction  preferable  to  all  others.  All  inquiries  devel- 
oped the  fact  that  as  storage  batteries  were  not  suited  to 
operate  on  grades  exceeding  two  or  three  per  cent  this  sys- 
tem can  not  fulfill  the  conditions  required  in  Birmingham. 
The  choice  practically  narrows  down  between  the  trolley 
and  conduit.  The  committee  tried  to  ascertain  the  compara- 
tive cost  of  construction,  but  this  could  not  be  done,  as  one 
engineer  estimated  the  cost  of  each  to  be  about  the  same  and 
another  one  said  that  the  conduit  would  be  from  four  to  five 
times  as  expensive  as  the  trolley.  Except  for  first  cost  and 
a  prolonged  disturbance  of  the  streets  the  committee  favored 
the  conduit.  Considerable  stress  was  laid  on  the  disfigure- 
ment of  tile  streets  by  the  overhead  construction,  the  dan- 
ger of  broken  trolley  wires  and  the  electrolysis  of  gas  and 
water  pipes.  The  tenor  of  the  report  is  that  the  conduit 
system  is  best  suited  to  the  needs  of  Birmingham. 


The  original  proposition  of  the  City  of  Birmingham 
Tramways  Company  was  based  upon  the  condition  that 
eight  miles  only  of  ihe  road  were  to  be  worked  on  the  con- 
duit system  and  29  miles  by  overhead  trolley,  anil  It  could 
not  agree  to  build  all  conduit  lines  in  accordance  with  the 
recommendation  of  the  committee  without  greater  conces- 
sions than  the  city  council  was  willing  to  make.  Also  the 
company  demanded  that  the  road  be  built  and  maintained  by 
it  and  not  by  the  city  as  it  declined  to  provide  funds  for 
some  one  else  to  spend.  Being  unable  to  agree  the  city 
directed  the  com[)any  to  withdraw  the  bill  pending  in  Par- 
liament an<l  the  present  status  is  the  same  as  a  year  ago 
except  that  the  present  company  has  sueceeiKil  lo  the  Bir- 
mingham Central  Tramways  Company. 


EAST  OAKLAND  (CAL.)  ROAD  TO  BE  SOLD. 


Damage  suits,  a  falling  off  in  business  and  IJu-  very 
heavy  expense  of  litigation  in  whicli  the  ICasl  ()aklaiul 
Electric  Railway  Company  lias  lieiii  iii\iil\i.cl  ha\e  com- 
pelled the  receiver  who  was  a|)poiiited  three  years  ago  to 
issue  receiver's  certificate  for  $48,000,  which  represents  the 
excess  of  expenditures  over  receipts  in  that  time.  The  Cal- 
ifornia Safe  Deposit  it  Trust  Company  recently  foreclosed 
in  behalf  of  the  bondholders  but  the  date  of  the  sale  has  been 
ilefi-rred  li\    imiliial  agreriiu'iil  of   the  interested  parties. 

VV.  G.  Cummings,  superintendent  of  the  Newcastle  (Pa.) 
Traction  Company  was  arrested  for  "disorderly  conduct" 
which  consisti-d  in  posting  bills  in  the  interest  of  the  com- 
pany on  Ihe  company's  p,,les. 
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THE  TELEPHONE   IN   CONNECTION   WITH 

WHEATSTONE  BRIDGE  FOR  SHOP 

MEASUREMENTS. 


Measurenifiit  of  resistance  of  motor  field  and  armature 
coils  in  electric  railway  shops  has  in  the  majority  of  cases  in 
the  last  few  years  we  believe  been  done  by  the  drop  of 
potential  method  by  using  a  low  reading  voltmeter  to  meas- 
ure the  drop  of  voltage  between  the  terminals  of  the  coil  to 
be  measured  and  sending  a  heav)'  current  through  the  coil. 
This  method,  employing  as  it  does,  nothing  but  portable 
instruments  which  can  be  handled  by  ordinary  employes 
around  the  shop  has  found  favor  because  it  is  the  one  most 
likely  to  give  fairly  accurate  results  under  all  circumstances. 
The  laboratory  method  of  using  a  Wheatstone  bridge  for 
resistance  measurements  has  been  used  to  some  extent  in 
electric  railway  shops  but  in  general  has  been  looked  upon 
as  less  desirable  than  the  voltmeter  method  because  a  gal- 
vanometer is  commonly  employed  in  connection  with  it  and 
the  magnetic  disturbances  around  the  plant  make  the  action 
of  a  galvanometer  anything  but  certain  and  not  very  condu- 
cive to  the  good  temper  of  the  operator.  If  however  a  tel- 
ephone receiver  be  substituted  for  the  galvanometer  of  a 
common   Wheatstone   bridge,   the   bridge   method  becomes 

much  more  re- 
liable for  practi- 
cal work.  Th.e 
principle  of  the 
Wheatstone 
br i d g e  is  well 
known  and  the 
acco  m  p  a  n  y  i  n  g 
diagram  will  make  it  plain  to  those  not  familiar  with  it. 
A  and  B  are  two  equal  resistances.  In  series  with  A  is  the 
coil  the  resistance  of  which  is  to  be  measured.  In  series  with 
B  is  a  box  of  resistance  coils  of  known  resistance  which  can 
be  varied  at  will.  The  current  from  the  battery  shown  then 
has  two  available  paths,  one  through  A  and  the  unknown 
resistance,  the  other  through  B  and  the  known  resistance. 
It  is  now  evident  that  if  the  unknown  resistance  to  be  meas- 
ured and  the  known  resistance  opposite  to  it  are  exactly 
ecjual  the  two  circuits  are  in  perfect  balance  and  an  ecjual 
current  will  flow  through  both  of  them.  If  when  they  are 
in  such  balance  a  delicate  galvanometer  or  a  telephone 
receiver  be  connected  across  between  c  and  d  no  current  will 
flow  through  such  instrument.  But  if  the  resistances  are 
unequal  then  the  two  circuits  are  out  of  balance  and  current 
will  flow  through  the  telephone  receiver  one  way  or  the 
other  because  there  will  be  a  difference  of  potential  between 
the  points  c  d  of  the  circuit.  It  is  only  necessary  then  when 
testing  the  resistance  of  a  coil  to  change  the  variable  known 
resistance  until  it  is  just  equal  to  the  unknown  resistance. 
When  this  point  has  been  reached  it  is  made  evident  by  the 
fact  that  no  click  is  heard  when  the  telephone  circuit  is 
closed  at  e  indicating  that  no  current  flows  through  the  tele- 
phone circuit.  The  resistance  of  the  coil  is  then  of  course 
known  to  be  just  equal  to  that  of  the  known  resistance 
against  which  it  is  balanced. 

As  long  as  a  galvanometer  is  used  to  determine  when  the 
electrical  balance  has  been  secured  there  is  much  uncertainty 
in  its  action  around  a  shop  where  there  are  heavy  currents 
and  large  magnets  near  by.  Much  of  this  uncertainty  is 
eliminated  by  the  substitution  of  a  telephone  receiver  for  the 
galvanometer  as  the  receiver   is   not  influenced  by   external 


magnetism  to  any  extent.  The  Wheatstone  bridge  is  thus 
made  a  practical  shop  instrument,  and  in  some  cases  it  will 
probably  be  found  more  satisfactory  than  the  voltmeter 
method  which  requires  heavy  currents — these  heavy  currents 
being  usually  obtained  from  a  500-volt  circuit,  which  voltage 
is  unpleasantly  high  for  some  classes  of  shop  testing.  The 
bridge  involves  the  use  of  only  a  small  battery,  a  telephone 
receiver  and  a  box  of  calibrated  resistance  coils.  Great  care 
must  be  taken  with  the  contacts,  a  care  not  so  necessary 
with  the  voltmeter  method.  Each  method  has  its  proper 
place.  The  bridge  with  telephone  is  used  in  the  shops  of 
the  Omaha  &  Council  Bluffs  Railway  &  Bridge  Company 
of  which  W.  S.  Dimmock  is  general  superintendent  and 
Israel  Lovctt  electrician. 


A  HINGED  CONDUIT. 


In  the  construction  of  a  conduit  on  an  electric  system  the 
tendency  is  to  make  it  consi<lerably  smaller  than  in  the  cable 
construction.  This  makes  drainage,  cleaning  and  repairs  to 
the  conductors  difficult.  The  experience  has  been  in  some 
places  that  sand,  dirt,  snow  and  rubbish  on  the  streets  work 
into  the  conduit  and  this  is  difficult  to  remove.  The  conduit 
system  has  been  in  operation  for  some  time  in  Blackpool, 
England,  and  trouble  resulted  from  the  above  causes.  To 
obviate  these  difficulties  the  electrical  engineer  designed  a 
conduit  so  that  one  of  the  slot  rails  could  be  hung  on  hinges. 
A  short  section  of  this  style  of   construction  was  put  down 


SINGLE  TRACK  CONDUIT — HINGED  COVER  OPEN. 

and  is  reported  satisfactory  in  its  operation.  It  is  called  the 
"  Mapple  "  hinged  conduit  system,  the  designer  giving  his 
name  to  it. 

The  cut  shows  the  manner  in  which  tiie  slot  rail  may  be 
raised  and  the  whole  conduit  exposed.  One  side  of  the  slot 
rail  is  hinged  to  the  the  yokes  and  is  divided  up  into  conven- 
ient lengths,  6  ft.  or  more.  When  the  conduit  is  closed  the 
rail  is  keyed  firmly  in  position  so  that  there  is  no  danger  of 
its  accidentally  getting  out  of  place. 


Negotiations  arc  pending  for  the  consolidation  of  the  Peo- 
ple's Railway  and  the  City  Railway,  of  Dayton,  (J. 
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STREET   RAILWAY   LAW. 


EDITED    liV    KRANK    HUMBOLDT    CLARK,    ATTORNEY    AT    LAW,    CHICAGO. 


Riffhts  of  EUitric  Jiai/u-ay  and   Traveler  in   Street. 

An  electric  street  railway  has  no  right  to  the  use  of  the  street  as  a 
highway  superior  to  that  of  a  person  driving  on  such  highway. 

The  Court  said  in  part : 

In  the  defendant's  argument  there  is  one  claimeil  rule  of 
law  underlying  it,  which  runs  all  along  through,  and  upon 
the  correctness  of  which  its  claims  upon  both  these  classes  of 
assigned  errors  must  stand,  if  they  can  be  sustainctl  at  all. 
The  court  had  held  that  the  plaintiff  had  the  same  right  to 
drive  his  wagon  in  Congress  street  that  the  defendant  had 
to  propel  its  cars  there ;  that  the  defendant  had  no  right  to 
the  use  of  the  street  as  a  highway  superior  to  that  possessed 
by  the  plaintiff  or  any  other  traveler.  To  this  rule  the 
defendant  objected,  and  in  its  brief  the  objection  is  stated 
in  this  way  :  "  We  complain  that  the  court,  in  weighing 
the  conflicting  evidence  in  this  case,  denied  to  us  the  benefit 
that  arises  out  of  the  proposition  that  the  defendant's  right 
to  the  use  of  that  portion  of  the  highway  occupied  by  its 
tracks  was  superior  to  that  of  Laufcr's  at  the  time  he  turned 
over  upon  the  east-bound  track."  All  the  assignments  of 
error  in  the  two  classes  which  we  are  now  considering  are 
framed  upon  the  theory  that  the  proposition  so  stated  is  cor- 
rect in  the  law.  If,  on  the  other  hand,  the  rule  applied  by 
the  court  is  the  right  one,  then  the  defendant  has  nothing  in 
this  part  of  the  case  of  which  it  can  justly  complain.  In  its 
argument  the  defendant  has  sought  to  enforce  the  correct- 
ness of  its  proposition  in  various  ways,  and  to  strengthen  it 
by  the  citation  of  authorities.  In  some  parts  of  the  argu- 
ment it  is  stated  as  though  the  defendant,  as  a  corporation, 
had  a  superior  right  to  the  highway  over  other  travelers. 
This  claim  cannot  be  supported,  as  the  charter  of  the  defen- 
dant gives  it  no  such  superior  rights.  Its  charter  author- 
izes it  to  lay  its  tracks  in  the  streets,  and  to  run  its  cars  over 
them  for  the  carrying  of  passengers,  but  gives  no  rights  in 
the  streets  greater  than  an  omnibus  company  engaged  in  the 
same  business  would  have.  The  streets  of  Bridgeport  are 
public  highways.  They  have  been  made  such  by  appro- 
priate proceedings.  Every  traveler  has  an  equal  right 
therein,  and  to  every  part  thereof,  with  any  other  traveler. 
The  legislature  could  not  give  to  the  defendant  any  right 
superior  to  that  of  other  travelers  in  any  part  of  a  pulilic 
highway,  even  if  it  should  make  the  attempt,  without  pro- 
viding that  such  superior  right  be  taken  \iy  condemnation, 
and  the  |)ayment  of  damages  to  the  land  owner.  It  is  suf- 
ficient for  the  present  purpose  to  say  that  it  is  not  claimed 
the  legislature  has  attempted  to  do  any  such  thing.  In 
other  parts  of  the  argument  the  claim  is  stated  as  though  a 
car  of  the  defendant,  while  passing  along  a  street,  had  a 
right  upon  its  tracks  superior  or  paramount  (the  latter  word 
being  used  in  the  sense  of  the  former)  to  that  of  other  trav- 
elers. IJut  if  the  tiefendant,  as  a  corporation,  has  no  right 
in  the  street  superior  to  that  of  any  other  traveler,  it  is  cer- 
tain that  one  of  its  cars  has  no  such  superior  right.  Con- 
gress street,  in  the  city  of  Bridgeport,  is  a  public  highway. 
It  is  such  a  highway,  because,  and  only  because,  every  trav- 
eler has  an  etpiai  right  in  it  %vith  every  other  traveler.  If  a 
car  of  the  defendant  has  in  that  street  any  right  su|)erior  to 
the  right  of  the  humblest  person  who  has  occasion  to  travel 
in  it,  then  it  is  not  a  highway.     A  highway  is  a  public  way 


open  and  free  to  any  one  who  has  occasion  to  pass  along  it 
on  foot,  or  with  any  kind  of  vehicle.  In  every  highway  the 
king  and  his  subjects  may  pass  and  repass  at  pleasure.  3 
15ac.  Abr.  494 ;  Holt,  C.  J.,  in  Reg.  vs.  Saintiff,  6  Mod.  255  ; 
4  \'in.  Abr.  til.  ''Chimin  Common";  i  Swift,  Dig.  106;  3 
Kent,  Comm.  *432  ;  Ang.  High.  Sec.  i,  2;  Harding  v. 
Medway,  10  Mete.  (Mass.)  469;  State  v.  Harden,  11  S.  C. 
360,  36S.  The  late  Chief  Justice  Butler,  in  a  case  tried  a 
few  years  before  his  death,  where  a  collision  in  a  highway 
between  a  heavily  loaded  team  and  a  light  wagon  was  the 
subject  of  inquiry,  charged  the  jury  in  this  way  :  "  In  the 
actual  use  of  a  common  and  public  highway,  every  person 
has  an  equal  right  to  use  it  for  his  own  best  advantage,  to 
suit  his  own  convenience  or  pleasure,  but  at  all  times  with 
a  just  regard  to  the  like  rights  of  every  other  person.  So 
far  as  rendering  himself  liable  to  damages  is  concerned,  a 
man  may  drive  fast  or  slow,  with  a  light  wagon  or  with  a 
loaded  team,  with  a  well-broken  horse  or  with  an  ill-broken 
one,  along  a  crowded  thoroughfare  as  well  as  a  vacant  street, 
provided  he  does  not  interfere  with  the  just  rights  of  any 
other  person.  If  a  man  wishes  to  drive  fast,  he  must  do  so 
with  respect  to  the  rights  of  those  who  drive  slow.  If  he 
desires  to  drive  slow,  he  must  do  so  with  respect  to  those 
who  desire  to  drive  fast.  The  loaded  team  and  the  light 
wagon  must  each  pay  a  due  regard  to  the  rights  of  the 
other.  If  one  drives  in  a  crowded  street,  he  must  exercise 
care  not  to  endanger  other  travelers.  If  he  drives  an  ill- 
broken  horse,  he  must  keep  it  so  well  in  hand  as  not  to 
expose  others  to  unreasonable  hazard."  This  is  an  accu- 
rate statement  of  the  law,  when  applied  to  the  different 
forms  which  travel  in  a  highway  may  take.  At  that  time 
electric  street  cars  were  not  known.  But  the  rule  so  given 
has  only  to  be  extended  a  little  to  include  such  cars.  They 
have  a  common  right  in  the  highway  with  every  other  trav- 
eler, and  they  must  be  so  managed  as  not  to  interfere  unrea- 
sonably with  the  like  rights  of  others.  Every  person,  in  the 
use  of  a  highway,  is  bound  to  use  it  with  reasonable  care. 
A  traveler  and  a  railroad  company,  when  using  a  public 
highway  in  common,  must  each  look  out  for  the  presence  of 
the  other, — the  one,  to  avoid  being  injured  ;  the  other,  to 
avoid  inflicting  injury.  Hanlon  v.  Railway  Co.,  J04  Mo. 
382,  i6  S.  W.  233.  The  strongest  case  cited  by  the  defen- 
dant on  this  part  of  its  argument  is  Ehrisman  v.  Railway 
Co.,  150  Pa.  St.  iSo,  24  Atl.  596,  where  it  is  said  that  the 
electric  car  in  the  street  has  a  superior  right  over  that  of  the 
traveling  public.  But  in  what  the  superior  right  consists  is 
explaineil  in  another  part  of  the  opinion,  i.  e.  that  it  is  the 
duty  of  a  foot  passenger,  or  of  one  using  a  horse  and  wagon, 
to  afford  the  car  an  undisturbed  passage  along  its  track  ; 
that  is  to  say,  that  the  car  should  be  allowed  the  preference, 
in  passing  along  on  its  track,  over  other  travelers.  This 
duty  is  no  more  than  the  application  of  the  rule  of  reason- 
able care.  In  the  exercise  of  reasonable  care,  it  would  be 
the  duty  of  a  foot  passenger  or  of  the  light  wagon  to  turn 
out  of  the  way  of  the  car  with  all  reasonable  t|uickness,  so 
that  the  car  would  have  an  unobstructed  passage.  The  car, 
from  its  weight,  size,  and  the  character  of  the  track  on 
which  it  runs,  cannot  turn  out ;  and  so  reasonable  care 
re(|uires  the  traveler,  who  can  readily  turn  out,  to  do  so,  and 
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that  tlic  car,  which  cannot  turn  out,  shall  he  so  nianafjcil  as 
to  afford  such  traveler  a  reasonable  opportunity  for  that 
purpose.  An  electric  car  has  no  paramount  right  to  the 
street,  if  "paramount"  means  that  it  has  a  greater  right 
than  others  who  are  in  the  street.  "  Whenever  a  wagon  or 
other  vehicle  is  on  the  track  in  advance  of  a  car,  it  is  bound 
to  get  out  of  the  way,  and  not  obstruct  the  passage  of  the 
car."  Railway  Co.  v.  Whitcomb,  66  Fed.  915,  920.  "The 
public  have  the  right  to  use  these  tracks  (the  street  railway 
tracks)  in  common  with  the  railway  companies,  and  *  *  * 
it  is  the  duty  of  passenger  railway  companies  to  exercise 
such  watchful  care  as  will  prevent  accidents  or  injuries  to 
persons  who  without  negligence  upon  their  own  part,  may 
not  at  the  moment  be  able  to  get  out  of  the  way  of  a  pass- 
ing car."  Gilmore  v.  Railway  Co.,  153  Pa.  St.  31,  33,  25 
Atl.  651.  "  The  citizen  has  the  same  privilege  to  use  the 
street  for  travel  that  the  street  railway  company  has  for 
propelling  its  cars  thereon,  and  the  railway  company  has 
apart  from  its  franchise  to  lay  its  rails,  no  right  to  the  use 
of  the  street  as  a  highway  superior  in  any  degree  to  that 
possessed  by  the  humblest  individual.  The  franchise  to  lay 
its  rails  upon  the  bed  of  a  public  street  gives  to  the  company 
no  right  to  the  exclusive  use  of  that  street,  and  in  no  respect 
exempts  it  from  an  imperative  obligation  to  exercise  due  and 
iiroper  care  to  avoid  injuring  persons  who  have  an  equal 
rio-ht  to  use  the  same  thoroughfare.  It  is  bound  to  take 
notice  of,  recognize,  and  respect  the  rights  of  every  pedes- 
trian or  other  traveler ;  and  if,  by  adopting  a  motive  power 
which  had  increased  the  speed  of  its  cars,  it  has  thereby 
increased,  as  common  observation  demonstrates,  the  risks 
and  hazards  of  accident  to  others,  it  must,  as  a  reciprocal 
duty,  enlarge  to  a  commensurate  extent  the  degree  of  vigi- 
lance and  care  necessary  to  avoid  injuries  which  its  own 
appliances  have  made  more  imminent."  Cooke  v.  Traction 
Co.,  80  Md.  551,  554,  31  Atl.  327.  "The  right  of  the  rail- 
way in  the  street  is  only  an  easement  to  use  the  highway  in 
common  with  the  public.  It  has  no  exclusive  right  of  travel 
upon  its  track,  and  it  is  bound  to  use  the  same  care  in  pre- 
venting a  collision  as  is  the  dri\cr  of  a  wagon  or  other 
vehicle."  Rascher  v.  Railway  Co.,  90  Mich.  413,  51  N.  W. 
46'?.  "  Although,  as  has  been  seen,  the  public  have  a  right 
to  use  the  whole  of  the  street  for  travel,  and  the  fact  that  a 
portion  of  it  is  occupied  by  the  tracks  of  a  street  railway 
company  does  not  deprive  them  of  this  right,  and  they  can 
exercise  it  in  common  with  the  street  railways,  yet  there  is 
this  exception  ;  that,  as  the  street  railway  car  cannot  leave  its 
track  to  turn  out,  it  has  a  paramount  right  to  use  that  por- 
tion of  the  streets  covered  by  its  tracks,  but  only  in  so  fur 
as  that  it  is  the  duty  of  the  other  teams  or  travelers  to  tiun 
out  in  reasonable  time  to  allow  the  electric  car  to  pass  and 
avoid  accident.  The  motorman  of  a  car,  however,  if  he 
sees  that  the  traveler  is  not  turning  out,  must,  on  his  part, 
do  what  he  can  in  the  way  of  stopping  the  car  to  avoid  col- 
lision." Crosw.  Electricity,  Sec.  741  ;  McGee  v.  Railway 
Co.,  102  Mich.  107,  112,  60  N.  W.  293;  Montgomery 
v.  Railway  Co.,  103  Mich.  46,  61  N.  W.  543;  Beach, 
Contrib.  Neg.  Sec.  89;  Adolph  v.  Railroad  Co.,  65  N.  Y. 
1554;  Barker  V.  Savage,  45  N.  Y.  191;  Belton  v.  Baxter, 
1:4  N.  Y.  245  ;  Quinn  v.  Railroad  Co.,  134  N.  Y.  611,  31  N. 
E.  629  ;  Carr  v.  Railway  Co.,  163  Mass.  360,  40  N.  E.  185  ; 
Railroad  Co.  v.  Hanlon,  53  Ala.  70,  81  ;  Shea  v.  Railroad 
Co.,  44  Cal.  414,  42S. 

We  think  the  word   "superior"  or  "paramount"  when 
used  in  the  cases  cited    by  the   defendant   as   descriptive    of 


the  rights  which  an  electric  car  has  in  a  street,  means  no 
more  than  is  said  in  the  ciuotation  from  Croswell  on  Elec- 
tricity ;  that  is,  that  the  right  which  such  a  car  has  in  a 
street  is  only  that  other  travelers  shall  turn  off  from  its 
track  in  reasonable  time  to  allow  it  to  pass,  but  that  the  car 
itself  must  be  so  managed  as  not  to  do  any  unreasonable 
injury  to  other  travelers,  and  must  be  stopped  if  it  appears 
that  the  other  traveler  is  not  turning  out.  And  then  the 
difference  between  those  cases  and  the  cases  cited  by  the 
plaintiff  is  in  the  form  of  expression  and  not  of  real  mean- 
ing. All  the  cases  then  mean  the  same  thing ;  that  is,  that 
the  right  which  an  electric  car  has  in  a  highway  is  not  in  its 
nature  higher  than  the  right  with  the  others,  in  the  exercise 
of  which  the  electric  car  and  the  other  traveler  shall  so  con- 
duct themselves  as  not  to  interfere  unreasonably  with  the 
just  rights  of  each.  Butler,  C.  J.,  in  the  passage  above 
quoted,  said  that,  in  the  exercise  of  their  common  right  in 
a  highway,  "  the  loaded  team  and  the  light  wagon  must 
each  pay  a  due  regard  to  the  rights  of  the  other."  So  the 
electric  car  and  the  other  traveler  must  each  pay  a  due 
regard  to  the  rights  of  the  other  in  the  exercise  of  their 
common  right  to  use  the  highway.  We  are  very  clear  that 
the  defendant's  argument  in  this  behalf  cannot  be  sustained, 
and  that  the  court  committed  no  error  in  holding  that  the 
right  of  the  defendant  in  Congress  street  at  the  time  of  the 
accident  was,  in  contemplation  of  the  law,  no  greater  than 
the  right  of  the  plaintiff- 

( Supreme  Court  of  Connecticut,  Laufcr  v.  Bridgeport 
Traction  Co.,  37  Atlantic  Reporter,  379.) 

JSfotormaii     Confronted  with    Stiddc?i   Emergency. — Error 

of  Judgment. 

A  railway  company  is  not  responsible  for  an  accident 
resulting  from  an  error  of  judgment  on  the  part  of  a  motor- 
man  during  an  emergency  brought  about  b)'  the  carelessness 
of  the  plaintiff's  intestate.  In  such  a  case,  where  the  negli- 
gence of  the  deceased,  in  the  first  instance,  is  fully  estab- 
lished, and  the  subsequent  carelessness  of  the  motorman, 
resulting  in  the  accident,  depends  upon  doubtful  and  con- 
flicting evidence,  the  defendant  is  entitled  to  have  the  jury 
fully  and  explicitly  instructed  as  to  the  rule  of  liability- 
above  stated  ;  and  failure  on  the  part  of  the  trial  judge  to 
give  such  instruction  upon  request  is  reversible  error. 

(New  York  Court  of  Appeals,  Bettenger  vs.  Cross  Town 
Street  Ry.  Co.,  17  New  York  Law  Journal  491.) 
Erection  of  Trolley  Poles — Effect  of  Ordinance  Rcijiiiring 

All  Wires  to  Be  Underground. 

Acts  1890,  c.  271,  amending  the  charter  of  the  Baltimore 
City  Passenger  Railway  Company,  and  authorizing  it  to 
use  improved  methods  of  traction,  and  any  system  of  pro- 
pulsion which  the  mayor  and  council  may  authorize  other 
corporations  to  use  within  the  city,  when  supplemented  by 
Acts  1S92,  cc.  210,  232,  authorizing  other  companies  to  use 
the  trolley  system,  authorizes  such  company  to  erect  trolley 
poles  in  streets,  since  they  arc  a  necessary  part  of  such  a 
system. 

Acts  1S90,  c.  370,  giving  the  mayor  and  council  of  Balti- 
more power  to  require  all  wires  to  be  placed  underground, 
does  not  authorize  the  erecting  trolley  poles  in  the  streets 
under  a  charter  power  to  use  the  trolley  system,  where  the 
city  council  has  taken  no  action  under  such  act  as  to  trolley 
wires. 

(Court  of  Appeals  of  Maryland,  Hooper,  Mayor  v.  Bal- 
timore City  Passenger  R3'.  37  Atlantic  Reporter,  359.) 
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ADVERTISEMENTS   IN  STREET  CARS. 


It  is  presumable  that  the  value  of  space  in  and  dii  street 
cars  for  advertising  was  first  thought  of  in  connection  with 
the  signs  and  placards  which  envelop  the  old  omnibuses 
especially  those  in  London.  The  street  cars  in  the  United 
States  were  not  extensively  used  as  a  medium  of  advertis- 
ing until  the  last  six  or  eight  years.  At  first  this  privilege 
was  let  to  advertising  firms  at  a  ridiculously  low  sum  but 
the  street  railway  companies  soon  realized  the  possiliilities 
of  such  a  source  of  revenue.  As  soon  as  the  first  contracts 
expired  a  great  many  of  the  companies  in  the  large  cities 
managed  the  advertising  in  their  own  cars.  Advertisers 
were  not  slow  to  recognize  the  value  of  this  medium. 
Thousands  of  persons  were  on  the  cars  each  day  and  as  a 
rule  there  was  nothing  to  hold  their  attention.  Any- 
thing that  would  catch  the  eye  was  sure  to  make  an 
impression  on  the  minds  of  those  going  to  and  from  work 
or  on  business  and  especially  women  on  marketing  and  shop- 
ping tours. 

Then  the  question  came  up,  where  to  place  the  advertise- 
ments and  where  they  should  be  forbidden  as  it  woidtl  not 
do  to  make  the  handsomely  painted  and  decorated  cars 
unsightly  by  putting  signs  promiscuously  on  the  inside  and 
outside.  It  was  found  that  the  most  conspicuous  and  con- 
convenient  place  in  the  cars  is  in  front  of  the  panels 
between  the  side  windows  and  the  ventilating  windows 
of  the  cars.  Strips  are  so  fastened  to  permit  cards,  upon 
which  are  printed  the  advertising  matter,  to  be  held 
in  front  of  panels.  The  cards  average  11x21  in.  although  in 
some  of  the  newer  and  more  commodious  cars  there  is  room 
for  placards  16  x  24  in.  The  length  is  not  arbitrary  but  a 
standard  is  adopted  probably  to  give  uniform  rates  in  adver- 
tising and  perhaps  to  make  the  arrangement  more  pleasing 
to  the  eye.  In  the  largest  cities  the  rate  for  such  sized 
cards  is  aliout  1 1^  cents  per  day  per  car  and  a  contract  is 
signed  for  three,  six  or  12  months.  Hand  bills  are  some- 
times hung  up  so  that  each  passenger  may  tear  one  off  and 
read  it  at  his  leisure.  Placards  are  also  hung  on  the  strap 
rail.  On  the  outside  of  the  cars  banners  may  be  fastened 
to  the  roof,  hangers  attached  to  the  dashboard  and  tin  signs 
tacked  to  the  step  risers  and  illuminated  signs  are  sometimes 
hung  on  the  trolley  cars  at  night.  When  a  circus  or  other 
great  attraction  comes  to  a  town  for  a  day  or  two  not 
unfrcquently  whole  cars  are  rented,  gorgeously  dect)rated 
and  run  over  the  whole  .system  without  accepting  passen- 
gers. For  such  concessions  as  these  street  railways  often 
receive  fancy  prices. 

CAU     AI)\Kl!TIsrN(;     AliKOAI). 

Information  has  been  available  from  numerous  tramway 
companies  in  Europe  in  regard  to  their  advertising.  W. 
Berghaff,  of  the  Herner  (.Switzerland)  Tramway-Gesell- 
schaft,  says  that  an  advertising  agency  attends  to  the  letting 
of  space  and  placing  the  signs.  The  size  of  the  signs  is 
regulated  Vjy  the  manager  (jf  the  railway  company  but  the 
construction  and  material  of  the  signs  which  are  made  of 
woojI,  pastcV)oard,  glass  engraving,  etc.  are  left  to  the  agency. 
The  places  available  for  signs  are  the  rectangular  ])anels 
above  the  windows,  the  panels  above  the  doors,  the  ceilings 
except  the  space  occupied  by  the  time  tables,  the  ceilings 
of  the  platform  roofs,  the  window  panes  and  the  roofs  of 
the  cars.  The  system  was  inaugurated  seven  years  ago 
and  while  there  was   some    adverse    criticism    in    the    nnpers 


yet  the  patrons  soon  became  accustomed  to  the  signs  and  no 
objection  is  now  made. 

In  the  future  there  will  be  no  more  signs  on  the  tram-cars 
in  Barcelona,  Spain,  for  in  the  opinion  of  General  Manager 
Morris  such  advertising  does  not  pay. 

Quite  in  contrast  to  this  opinion  is  that  of  the  secretary 
of  the  Dublin  United  Tramways  Company  who  thinks  that 
advertising  is  most  remunerative  and  causes  little  trouble  or 
expense,  and  this  company  has  had  an  experience  of  30  years 
in  this  line.  The  company  deals  with  the  advertisers  direct 
through  a  separate  department  of  its  staff.  On  the  inside 
of  the  cars  cards  are  affixed  to  the  roofs  on  frames  and  trans- 
parent labels  are  fastened  to  the  window  panes  ;  on  the  exte- 
rior, boards  arc  attached  to  the  hand-rails  and  on  the  risers 
of  the  roof  stairs.  The  outside  advertisements  are  painted 
on  boards  supplied  and  fixed  by  the  company  and  the  inside 
cards  and  transparencies  are  supplied  by  advertisers,  subject 
to  the  company's  approval.  The  rates  vary  slightly,  aver- 
aging for  outside  boards  about  £4  per  annum  each  and  for 
cards,  labels,  etc.  los.  per  car.  The  contracts  are  generally 
for  a  term  of  three  years. 

The     Allgemeine    Lokal-und    Strassenbahn-Gescllschaft, 


ADVERTISING    AHROAD, 

Chemnitz,  Germany,  has  permitted  placards  on  and  in 
the  cars  since  the  lines  were  started  in  iSSo.  On  the 
inside  the  roof  is  covered  with  advertising  and  in  two 
windows  on  each  side  of  the  car  ground  glass  signs 
are  hung.  On  the  outside  the  doors  are  available  and 
on  exceptional  occasions,  such  as  horse  races,  shows, 
etc.,  special  posters  are  carried  under  the  windows.  The 
advertisements  must  be  well  printed  and  neat  in  appearance 
and  must  not  contain  anything  intlecent  or  illegal.  The  eon- 
tracts  arc  usually  made  for  one  year.  Advertisements  which 
do  not  look  well  or  show  age  the  company  has  a  right  to 
remove  by  the  terms  of  tin-  ci)Mtr;Kl.  The  advertisements 
are  printed  paper  nioniik-d  on  canl  board,  enameled  metal 
plates  and  painted  metal  signs. 

The  Ilamburg-Altonaer  Trambahn-(iesellschaft  does  all 
its  advertising  through  an  advertising  agency  and  this  plan 
has  been  in  operation  since  1887.  Canis  and  signs  of  paper 
board  are  permitted  on  the  inside  and  on  the  rear  end  of  the 
outsi<leof   the  cars.     The  contracts  hold  for  five  years. 

On  the  municipal  tram-cars  of  (jiasgow  no  advertise- 
ments arc  permitted. 
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The  Loiulou  Street  Tramway  C(>nii)aiiy  lets  the  aclvcrtis- 
ing  privilcfjc  to  an  af^eiicy  for  a  hinip  sum  per  year 
which  amounts  to  about  15  per  cent  of  the  net  advertising 
receipts.  Medical  signs  arc  not  allowed  nor  anything  which 
is  ohjectional  to  public  morality  although  no  interference  has 
ever  been  necessary  in  this  respect.  The  inside  panels  of 
the  roof,  the  outside  of  the  cars  and  the  tops  of  the  win- 
dows are  occupied  by  transparencies.  For  25  years  this 
system  has  been  in  practice  and  has  given  satisfaction. 

The  Liverpool  Overhead  Railway  Company,  ever  since 
its  opening  in  1S93,  has  granted  the  advertising  franchise  to 
an  a<'-ency.  Signs  of  galvanized  iron  and  card  board  are 
permitted  on  the  inside  panels  of  second  class  cars  only  and 
in  no  case  are  the  windows  covered.  General  Manager  Cot- 
trell  considers  that  all  advertising  inside  the  cars  should  be 
reduced   to  a  minimum   as  at  best  it  is  objectionable. 

The  City  of  Birmingham  Tramways  Company  turns  its 
advertising  business  over  to  an  agency  for  a  fixed  rental  per 
annum.  This  one  advertising  firm  in  Birmingham  holds 
such  rights  on  cars  and  omnibuses  in  30  cities  in  England 
which  indicates  that  the  transportation  companies  do  not  as 
a  rule  conduct  this  part  of  their  business  for  themselves.  In 
Birmingham  the  advertising  cards  and  signs  are  placed  both 
on  the  inside  and  on  the  outside  and  vary  in  size  and  mate- 
rial. The  rates  depend  on  the  position,  size  and  artistic 
taste  of  the  signs  and  the  districts  through  which  the  cars 
run. 

The  cut  represents  a  London  car  with  advertisements  on 
the  outside.  All  the  advertising  of  this  line  of  cars,  as  well 
as  that  of  nearly  overy  other  system  in  London  is  handled 
by  an  agency.  The  entire  cost  of  preparing,  painting  and 
maintaining  advertisements  is  borne  by  the  company  except 
preparing  cards,  bills,  glass  and  enamel  plates.  Any  gold 
leaf  work  or  illustration  is  charged  at  actual  cost.  For  a 
sign  board,  22  in.  by  14  ft.,  the  charge  would  be  $So  a  year. 
Painted  staircase  bands,  12  in.  by  4  ft.,  cost  $40  per  annum  ; 
step  risers,  7  by  15  in.,  $1.25,  and  cards  on  the  inside,  8  by 
25  in.  or  thereabouts,  $3.50  per  year.  Special  terms  are 
quoted  in  proportion  to  the   amount  and  length  of  contract. 

Although  advertising  has  not  been  successful  everywhere 
yet  it  can  hardly  be  questioned  that  in  a  prosperous  and  pop- 
ulous comniunitv  it  is  a  valuable  medium  to  the  advertisers 
and  can  be  made  a  source  of  considerable  revenue  to  the 
street  railway  companies. 


CONSOLIDATION  IN  BALTIMORE. 


After  discussing  consolidation  for  several  years  a  satis- 
factory arrangement  between  the  Baltimore  Traction  Com- 
pany and  the  City  &  Suburban  Railway  Company  was 
reached  and  the  deal  completed  on  June  17.  The  new 
company,  which  is  known  as  the  Baltimore  Consolidated 
Railway  Company,  has  an  authorized  capital  of  $10,000,000, 
and  a  mortgage  has  been  executed  to  secure  an  issue  of 
$12,000,000  of  bonds  which  will  be  exchanged  for  the  obli- 
gations of  the  old  companies  as  the  latter  become  due. 
The  total  mileage  of  the  Consolidated  is  1S4.34  miles.  The 
officers  are  Nelson  Perin  (president  of  the  City  &  Subur- 
ban), president;  William  A.  House  (president  of  the 
Traction),  vice-president  and  general  manager;  F.  S. 
Ilambleton,  treasurer;   T.  C.  Jenkins,  secretary. 

One  of  the  first  changes  made  by  the  Consolidated  was 
to  abolish  the  sale  of  six  tickets  for  25  cents  ;  this  rate  was 
established  by  the  City  &   Suburban  before  the  fares  to  out- 


lying points  were  reduced  from  10  to  5  cents  and  it  was 
found  that  the  burden  was  too  heavy  and  constantly  increas- 
ing. Transfers  will  also  be  limited  to  a  single  transfer  for 
each  fare,  and  the  routes  rearranged  so  that  all  portions  of 
the  city  may  be  reached  with  the  one  transfer.  This  step 
was  necessary  because  of  the  abuses  to  which  the  old  system 
was  subjected  by  passengers  who  took  advantage  of  busy 
hours  to  give  the  conductor  old  tickets. 


J.  E.  GRIST. 


James  Edward  Grist,  mechanical  engineer  and  superin- 
tendent of  the  Pennslvania  Iron  Works  Company,  Phila- 
delphia, died  on  May  23,  of   Bright's  disease. 

Mr.  Grist  was  born  in  Wolverton,  England,  in  October, 
1S54,  and  was  the  son  of  B.  W.  Grist,  vice-president  and 
general  manager  of  the  Pennsylvania  Iron  Works  Com- 
pany. He  came  to  this  country  with  his  father  at  an  early 
age.  After  a  preparatory  education  and  studies  under 
private  tuition,  he  entered  the  shops  of  his  father  at  Read- 
ing, Pa.,  where  he  remained  until  he  had  served  his  appren- 
ticeship. Developing  marked  ability  in  this  direction,  he 
rose  rapidly  until  he  obtained 
the  position  of  the  superin- 
tendent of  the  shops.  In  18S7 
the  firm  of  B.  W.  Grist  &  Co. 
was  consolidated  into  the 
Pennsylvania  Iron  Works 
Company,  Philadelphia,  and 
Mr.  Grist  was  offered  and  ac- 
cepted the  position  of  superin- 
tendent of  that  company, 
which  position  he  held  with 
merited  success  until  1S94 
when  he  resigned  to  accept 
the  position  of  mechanical  en- 
gineer and  superintendent  of 
motive  power  and  mechanical 
equipment  of  the  Philadelphia 
Traction  Company  which  position  he  held  for  two  years, 
when  he  resigned  to  accept  the  position  of  engineer-in-chief 
of  the  Pennsylvania  Iron  Works  Company,  which  desired 
his  services  in  the  construction  of  several  very  large  steam 
and  power  plants  which  it  was  erecting.  He  conducted  this 
work  up  until  the  time  of  his  death.  Mr.  Grist  was  a  great 
student,  having  taken  a  special  course  in  mechanical  engineer- 
ing and  higher  mathematics  at  the  University  of  Pennsyl- 
vania under  the  tuition  of   Prof.  Goodspeed. 

His  loss  will  be  keenly  felt  by  the  many  who  knew  him, 
as  he  was  not  only  congenial  but,  having  a  finid  of  informa- 
tion at  hand,  a  most  interesting  companion,  and  his  death 
has  caused  a  vacancy  in  the  profession  of  his  choice  which 
it  will  be  hard  to  fill. 


JAMES   E.   GRIST. 


The  Pennsylvania  Railroad  Company  made  an  effort  to 
prevent  the  East  Penn  Traction  Company  from  laying  its 
tracks  along  Bridge  street  in  Morrisville,  Pa.  The  city 
authorities  granted  to  the  street  railway  company  a  franchise 
along  this  street,  and  the  citizens  are  very  desirous  of  having 
the  line  constructed.  The  Pennsylvania  sent  200  Italians 
and  yard  men  to  interfere  with  the  workmen  of  the  Traction 
Company,  but  the  street  railway  men  held  their  ground  and 
the  work  continued. 
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SOME  REMARKS  ON  STREET  RAILWAY 
REPAIR  SHOP  MANAGEMENT. 


HV    FRANK    B.    PORTKK. 


In  order  to  successfullv  operate  street  railway  repair  shops, 
all  methods  of  procedure  should  he  reduced  to  system,  after 
it  has  been  demonstrated  that  such  methods  are  applicable, 
and  effect  a  saving  in  time  or  labor.  Let  us  consider  a  few 
of  these  methods  which  have  been  commended  and  adopted 
by  some  systems,  but  which,  in  the  lar«e  majority  of  repair 
shops,  have  not  been  tried. 

In  nearlv  all  shops  the  larger  ami  more  expensive  tools 
used  in  setting  up  the  motor,  are  kept  in  stock  and  furnished 
to  the  workmen,  such  as  chain  blocks,  chain  block  stands, 
armature  slings,  special  large  wrenches,  etc.,  but  it  is  usually 
customary  for  the  repair  men  to  furnish  individual  tools, 
smaller  tools  that  come  into  more  frequeunt  use,  as  pliers, 
hammer,  screw  driver,  etc. 

It  has,  however,  been  the  writer's  experience  that  many  men 
when  hired  come  to  work  with  a  very  limited  supply  of  tools, 
which  is  naturally  to  be  expected,  as  extra  men  are  emploj'ed 
when  there  is  a  rush  of  work,  such  as  changing  over  from 
summer  to  winter  cars,  and  vice  versa,  and  a  month  after- 
wards, when  the  work  is  completed,  discharged.  This  also 
happens  at  the  close  of  a  busy  season,  on  the  adoption  of  an 
improved  motor  with  less  wearing  parts,  on  retrenchment 
by  the  management,  etc.,  consequently  an  employe  feels  that 
he  cannot  afford  to  fully  equip  himself  with  tools.  He  bor- 
rows until  he  has  some  assurance  as  to  the  permanency  of 
his  position.  The  old  hands,  however,  gradually  acquire 
the  needed  supply,  hence,  when  a  crew  (usually  two  men, 
one  being  in  charge)  is  sent  to  repair  a  motor,  or  truck, 
change  an  armature,  or  put  on  new  brakeshoes,  there  com- 
mences a  hunting  for  a  certain  sized  wrench  they  lack,  a 
borrowing  of  this  or  that  tool  from  some  one  else,  which 
consumes  time  that  might  have  been  employed  in  doing  the 
work.  Twenty  minutes  is  sometimes  spent  in  this  manner 
and  the  repairs  made  in  ten,  after  what  is  wanted  is  found. 
There  exist  shops  in  which,  without  exaggeration,  one-third 
of  the  working  day  is  spent  in  the  getting  together  of  the 
tools  and  material  required  on  the  work  of  the  other  two- 
thirds.  This  is  plainly  a  waste  in  efficiency  of  the  working 
force.  More  men  are  employed  imder  this  condition  of 
affairs  than  would  be  needed  if  each  man's  time  was  utilized 
in  actual  repairing,  and  consetpicntly  the  ex])ense  of  mainte- 
nance is  largely  increased. 

I  would  suggest  as  the  best  remedy  for  this  slate  of  affairs, 
that  the  management  keep  in  slock,  boxes  with  their  neces- 
sary e(iuipment  of  tools,  to  be  furnished  and  charged  up  to 
the  repair  men,  when  they  are  puL  to  work.  A  number 
should  be  painted  or  stamped  on  each  box,  and  every  tool  it 
contains  should  be  stamped  with  the  same  and  with  the  com- 
pany's name.  The  shop  foreman  should  inspect  these  eipiip- 
mcnts  at  stated  times,  say  on  the  lirst  and  fifteenth  of  each 
month,  and  a  man  who  was  short  of  the  e(iuipment  chargeil 
to  him,  if  he  could  not  produce  the  missing  tool,  or  tools, 
after  a  reasonable  time,  should  have  their  actual  cost  to  the 
company  deducted  from  his  l>ay.  Tools  worn  out,  or  broken 
in  fair  service,  without  abuse,  to  be  renewed  at  the  com- 
pany's expense.  This  latter,  however,  would  prove  a  very 
small  item.  If  it  is  thought  best  to  reduce  the  force  at  any 
time,  the  equipment  of  the  men  who  are  laid  off  can  be 
examined,  and   if   found   corn])lelc,   irediliil    to   llicTn.      They 


may  then  be  placed  in  the  storehouse  and  issued  again  when 
necessary.  These  tool  boxes  need  not  be  large,  expensive 
affairs,  indeed  it  is  preferable  to  have  hand  boxes,  that  the 
men  can  take  from  car  to  car  with  them,  as  they  complete 
repairs  on  one  and  are  sent  to  anonther.  They  should,  how- 
ever, be  provided  with  lock  and  key,  otherwise  the  man  has 
no  assurance  as  to  the  safety  of  his  tools. 

As  to  the  number  and  kind  of  tools  to  be  furnished,  the 
list  here  given,  while  being  comparatively  inexpensi\e,  will 
Kll  the  usual  requirements.  If  tools  of  special  design,  for 
work  on  a  certain  class  of  motors  are  needed,  they  can  be 
addetl. 

TOOL     LIST. 

I  Ball-peen  hammer.  i  Screwdriver  12-in. 

I  Pair  8-in.  side  cutting  pliers.  1       "  "         4-in. 

I  Monkey  wrench  12-in.  i  Cold  chisel  I2x/s-in. 

I         "  "  5-in.  I  Cape  chisel. 

I  Set  double  end  steel  S  wrench-  i  Round  nose  chisel. 

es,  ;'«  to  I, '4-in.  I  Key  punch. 

I  Drift  punch   '^-in.  steel  drawn  i  u-in.  double  cut  flat  file. 

to  X-in.  on  point.  I  14-in.  half  round  file. 

I  Bearing  scraper.  i  14-in.  Stils.in  wrench. 

I  Oil  can,  '/i  pint.  4  Motor  brush  carbons. 

1  Ball  insulating  tape.  4  Two-way  connectors. 
An  assortment  of  cotter  pins. 

The  large  tools  before  mentioned,  known  as  shop  tools 
should  be  supplied  in  sufficient  quantity  so  that  when  several 
crews  want,  say  a  pair  of  chain  blocks  at  the  same  time,  one 
would  not  have  to  wait  on  another.  Also  these  tools  and 
appliances  should  be  kept  in  a  certain,  suitable  place,  or 
places,  to  which  they  must  be  returned  when  finished  with, 
and  not  left  were  last  used,  as  is  sometimes  the  case  and 
which   necessitates  a  hinit. 

Again  in  the  matter  of  material  used,  there  is  in  most 
shops  a  chance  for  improvement.  In  many  cases  when 
something  is  wanted,  as  a  gear,  or  bearing,  a  repair  man  goes 
to  the  foreman,  who  gives  him  an  order  on  the  storehouse, 
but  should  this  foreman  happen  to  be  out  on  the  road,  trying 
a  car,  as  is  sometimes  the  case,  there  is  a  delay  and  two  men 
may  be  idle  until  he  returns. 

Somewhere  in  the  shop,  in  which  the  work  is  being  done, 
there  should  l)e  a  room  partitioned,  or  fenced  off,  supplied 
with  the  necessary  shelves,  racks,  bins,  etc.,  and  used  as  a 
snli-storeroom.  Let  a  man  be  put  in  charge  of  this  whose 
business  it  is  to  see  that  the  stock  is  kept  up,  drawing  from 
tile  main  storehouse.  He  should  not  leave  this  storeroom 
during  the  working  day,  unless  someone  be  first  called  as  a 
substitute.  Here  the  repair  man  may  come  and  receive  what 
is  needeti,  upon  writing  out  an  order,  stating  car  and  truck 
number  for  which  it  is  wanted,  and  also  returning  the  old 
material  which  it  replaces.  It  is  not  good  practice  to  have 
such  a  storeroom  with  no  one  in  charge,  allowing  the 
men  to  go  in  and  help  themselves,  as  is  sometimes  done, 
for  it  is  the  writer's  experience  in  such  cases  it  is  usually  in 
admirable  disorder,  the  hand  cannot  lie  lai<l  upon  what  is 
wanted  and  the  object  of  the  sub-storeroom,  lli.il  of 
speedy  supply,  largely  frustratetl.  Again  such  a  iiutliod 
is  a  direct  temptation  to  a  man  who  may  want  a  few 
bolts  or  screws,  to  fix  this  or  that  at  home,  who  would 
never  go  to  the  length  of  presenting  a  formal,  fraiiduleiil 
order  for  them. 

The  person  in  charge  of  the  sub-slorerooin,  by  means  of 
the  order,  can  also  keep  account  of  all  material  used  on  the 
ears,  and  each  car  sejiarately,  if  so  desired,  and  if  the  duties 
of  his  position  are  not  sullicienl  to  keep  him  fully  employed. 
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he  spare  time  can  be  utilized  in  clieclunji;  up  the  men's  time, 
etc. 

Certainly  tlie  foreman  of  tlie  repair  shop  should  pass  on 
the  repairs  of  each  motor  and  instruct  the  crew  what  parts 
to  replace,  hut  in  the  process  of  repair,  as  a  bolt  or  screw 
may  be  needed,  to  chase  off  after  an  order  from  the  foreman, 
whom  it  may  take  sometime  to  find,  and  then  perhaps  half 
a  block  to  the  main  storehouse  after  the  material,  is  nonsense 
and  a  waste  of  time  that  might  be  more  usefully  employed. 
The  practice  of  keeping  a  scrap  pile  of  bolts,  etc.,  and 
having  the  men  hunt  it  over  when  in  want  of  a  certain  sized 
bolt,  or  nut,  is  not  to  be  commended,  for  the  equivalent  in 
money  of  the  time  spent  in  pawing  over  this  pile,  would 
purchase  a  dozen  of  the  needed  bolts.  All  old  material 
should  be  taken  to  the  sub-storeroom,  as  before  mentioned, 
where  it  should  be  sorted  over  and  that  which  may  be  used 
again,  in  case  of  emergency,  placed  in  its  respective  rack, 
or  bin,  as  second  hand  material,  and  the  rest  relegated  to 
the  scrap  pile,  which  need  never  be  hunted  over,  after  this 
sorting.  Damaged  bolts,  or  nuts  may  be  sent  to  the  bolt 
cutter,  and  when  cut  over,  returned  to  the  sub-storeroom  and 
put  in  their  places  in  the  bolt  rack  to  be  reissued  upon  order. 
There  should  be  absolutely  no  cause  for  a  repair  man  to 
spend  time  in  looking  for  anything,  all  material  being  kept 
at  the  sub-storeroom,  himself  having  the  smaller  tools 
more  frequently  used,  and  tile  other  or  shop  tools  being  kept 
in  regular  places. 

By  systematically  following  the  above  methods,  a  consid- 
erable saving  in  labor  will  result,  in  a  few  months  more  than 
compensating  for  the  slight  expense  incurred  upon  intro- 
duction. 

Another  suggestion  which  the  writer  would  like  to  make 
is  in  regard  to  personnel  of  the  repair  men  employed  in  the 
erection  or  dismantling  of  the  motor,  such  as  occurs  in 
changing  armatures,  fields,  gears,  etc.  It  has  been  before 
noted  that  they  are  usually  divided  into  crews  of  two  men 
each,  one  man  being  the  master  workman,  and  the  other  his 
helper.  The  master  workman  is  generally  one  who  has  had 
considerable  experience  in  motor  repairing,  but  usually  is  not 
a  machinist.  The  helper,  also  not  a  machinist,  may  have 
had  experience,  or  may  have  lately  seen  a  street  railway 
motor  for  the  first  time. 

When  it  is  necessary  to  emplov  men  for  repairing,  and 
experienced  ones  are  not  available,  it  will  be  found  to  the 
interest  of  the  management  to  hire  mechanics,  preferably 
machinists,  if  possible.  The  repairs  to  street  railway 
motors  come  largely  within  the  machinist's  trade,  as  the  fit- 
ting of  bearings,  gears,  keys,  etc.  The  machinist  is  also 
conversant  with  the  individual  manufacture  of  each  machine 
part,  for  he  has  turned  bearings  in  the  lathe,  cut  gears  in  the 
gear  cutter,  and  planed  the  keys  in  the  planer,  or  shaper. 
This  preliminary  training  fits  him  to  easily  and  intelligently 
grasp  all  of  the  principles  of  motor  repair  and  turn  out  bet- 
ter work  than  the  man  who  has  come  from  other  vocations. 
It  is  true  that  the  machinist  must  also  serve  a  short 
apprenticeship,  in  order  to  learn  somewhat  of  the  electrical 
nature  of  the  motor,  the  importance  of  insulation  in  certain 
places,  an  idea  of  the  path  of  the  current  through  the  motor, 
the  characteristic  actions  of  a  motor  with  burnt  out  arma- 
ture coil,  or  short  circuited  field,  etc.  After  this  is  obtained 
he  should  be  advanced  to  a  master  workmanship  as  soon  as 
practical.  The  electrical  knowledge  of  the  repair  man  in 
this  department  usually  is  and  need  not  be  other  than 
meager,  for  the  skilled  electrical  work  does  not  come  within 


his  sphere  of  usefulness,  the  winding  of  armatures  and 
fields,  car  wiring,  testing,  etc.,  being  done  in  other  depart- 
ments by  specially  trained  men.  Four-fifths  of  his  work  is 
that  of  the  machinist.  The  increase  in  wages  demanded  by 
trained  help  would  be  more  than  compensated  for  in  the  ulti- 
mate improved  character  of  the  work  turned  out.  A  per- 
manent master  workman's  helper,  however,  need  not  be  a 
machinist,  but  a  bright  man  with  good  mechanical  ideas,  and 
a  fair  amount  of  manual  dexterity,  and  there  is,  or  should 
lie,  a  difference  in  the  wages  received  by  workman  and 
helper. 

In  the  round  house  of  some  street  railway  repair  shops, 
where  untrained  men  have  been  employed,  it  has  been  found 
expedient  to  employ  a  machinist  as  a  fitter  and  inspector.  Each 
crew  summons  him  when  something  is  to  be  fitted,  as  a  gear 
or  bearing.  This  is  done  by  him,  or  under  his  direction,  he 
also  inspecting  all  work  before  it  is  pronounced  completed. 
This  method  may  commend  itself  to  some. 

Still  another  idea,  which  will  be  found  advantageous  in 
practice,  is  the  carrying  of  an  extra  list  of  repair  men,  simi- 
lar to  the  extra  list  of  motormcn  and  conductors,  though 
certainly  on  a  smaller  scale,  proportionate  to  the  number  of 
men  employed  on  repairs.  These  extras  to  report  to  the 
master  mechanic,  or  assistant,  at  a  stated  time,  morning  and 
night,  then  if  there  are  vacancies  in  the  shop  force  by  reason 
of  sickness,  or  otherwise,  the  place  of  the  missing  man  can 
be  supplied,  and  in  this  connection  it  may  be  stated  that  the 
writer  has  known  of  many  instances  where  a  repair  man 
after  working  from  7  a.  ni.  to  6  p.  m.  during  the  day,  has 
been  called  upon  to  return  and  work  10  hours  that  same 
night,  in  place  of  a  night  man  who  was  sick ;  he  is  aware  of 
a  case  where  a  man  was  discharged  for  refusing  to  return. 
This  is  bad  practice,  and  under  proper  management  unneces- 
sary. It  is  not  to  be  supposed  that  a  man  who  has  worked 
10  hours  at  fatiguing  work  during  the  day,  can  do  justice  to 
his  work  for  another  10  hours  the  same  night;  it  will  neces- 
sarily be  slighted.  A  fresh  man  should  be  available  and  the 
company  is  the  gainer,  the  wages  presumably  being  the 
same  in  each  case. 

In  cases  of  severe  storms,  when  many  motors  are  crip- 
pled, the  force  of  extras  may  be  called  upon  if  needed,  also 
at  times  of  special  work,  as  the  changing  over  from  summer 
to  winter  equipment,  before  alluded  to,  and  upon  any  per- 
manent vacancy  in  the  shop,  there  is  a  trained  man  ready  for 
the  place,  the  oldest  extra  receiving  steady  employment. 

Again  in  many  street  railway  repair  shops,  it  is  customary 
to  have  seven  working  days  in  the  week.  It  is  doubtful  if 
this  is  necessary.  If  the  work  cannot  be  done  in  six  days, 
by  working  all  the  extras  Saturday  it  seems  as  if  the  shop 
might  be  closed  on  Sunday.  This  would  also  be  a  matter  of 
economy,  for  the  increased  expense  incurred  by  reason  of  a 
few  extra  men  working  Saturdays,  would  be  more  than 
counterbalanced  by  a  saving  of  one-seventh  in  the  shop  pay 
roll,  caused  by  stopping  all  work  one  day.  That  the  men 
would  return  to  work  Monday  morning  in  much  better  con- 
dition for  another  week's  labor,  it  is  needless  to  argue. 

It  might  be  found  desirable  to  keep  a  wrecking  crew  in 
attendance  Sundays,  in  case  of  a  blockaded  line,  by  reason 
of  cars  off  of  the  track,  etc.,  but  it  is  not  a  necessity,  for  in 
some  systems  the  wrecking  car  is  placed  in  the  car  house 
Saturday  eve,  and  if  called  out  Sunday  is  manned  by  the 
foreman  of  the  train  crews  and  some  of  his  assistants.  The 
getting  of  a  street  car  on  the  track  requires  but  little  train- 
ing or  experience.     After  a   few  trials   the  motorman,  with 
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the  proper  equipment  of  jacks  etc.,  contained  in  the  wicck- 
int;  car,  is  as  expert  as  the  shop  haml. 

Certainly  if  men  are  worked  lo  hours  at  heavy,  laborious 
work,  they  should  have  one  day  off  in  seven,  and  if  the 
management  requires  the  presence  of  all  on  Sundays,  they 
should  be  granted  a  day  off  during  the  week,  a  systematic 
routine  being  followed.  Here  again  is  seen  the  convenience 
of  having  an  extra  list. 

The  improvement  in  methods  of  shop  management  here 
noted  are  practical  and  easily  applied,  and  will  be  found  to 
effect  a  saving,  both  in  etliciency  of  the  work  of  the  men, 
and  the  cheerfulness  and  care  witli  which  the  work  is 
perft>rnied. 

MINERAL  PRODUCTS  OF  THE  U.  S. 


The  Department  of  the  Interior  has  recently  published  a 
table  showing  the  quantity  and  the  value  of  the  minerals 
mined  in  the  United  States  for  the  calendar  years  from  18S7 
to  1S96,  inclusive.  A  comparison  between  the  present  pro- 
duction and  that  of  10  years  ago  for  a  few  of  the  more 
important  products  mav  be  of  interest. 


Pig  iron,  long  tons. 

6,417,148 

8,623,127 

\'alue,  dollars, 

i3i,()25,8oo 

90,250,000 

Per  ton, 

ig.oo 

10.46 

Copper,  pounds. 

185,227,331 

453.007.139 

Value  at  New  York,  dollars. 

21,115,916 

48,698,267 

Per  pound. 

.114 

.107 

Aluminum,  pounds. 

18,000 

1,500,000 

\'alue  at  Pittsburg,  dollars, 

59,000 

520,000 

Per  pound. 

3.28 

.40 

Bituminous  coal,  short  tons. 

87,887,360 

136,868,069 

(Including  brown  coal  and  lignite 

and  anthracite 

mined  outside  of 

Pennsylvania.) 

Value,  dollars. 

98,004,656 

114,141,864 

Per  ton, 

1.115 

.834 

Pennsylvania  anthracite,  long  tons. 

37.578.747 

48,010,616 

Value,  dollars, 

84,542,181 

81,415,785 

Per  ton, 

2.25 

1.69 

BEVEL  GEAR   BRAKE  HANDLES  IN  VESTI- 
BULES. 

The  Des  Moines  City  Railway  has  a  bevel  gear  brake 
wheel  and  handle  in  its  vestibuled  cars  that  works  so  nicely 
as  to  almost  be  an  improvement  on  the  common  lever  brake. 
To  avoid  having  the  vestibules  project  out  in  front  of  the 
dash  to  provide  for  the  brake  handle  as  is  usual  when  the 
dashboard  is  retained  on  cars  proviiled  with  home  made  ves- 
tibules, the  brake  wheel  and  handle  is  placed  close  up  against 
the  vestibule  wall  with  its  axle  horizontal  and  the  brake 
staff  is  geared  to  it  by  a  bevel  gear.  It  is  found  by  having 
the  brake  wheel  in  this  position  that  it  is  easier  to  handle 
quickly  than  when  worked  in  a  horizontal  plane.  The  bevel 
gear  works  very  easily  and  each  journal  is  provided  with 
two  bearings,  one  on  each  side  of  each  gear  wheel,  so  that 
the  arrangement  is  thoroughly  substantial.  Of  course  the 
brake  was  put  on  in  the  first  place  to  secure  more  room  in 
the  vestibule  and  tti  |)rovide  against  the  lucessity  of  making 
a  projection  in  the  vestibule,  but  at  the  same  time  another 
desirable  point  seems  to  have  been  secured,  viz.,  ease  and 
rapidity  of  operation. 


FENDERS  AT  YOUNGSTOWN. 


The  half-tone  illustration  represents  the  type  of  fender 
which  has  been  applied  lo  the  cars  of  the  Youngstown  (O.) 
Street  Railroad  Company.  There  is  a  great  variety  of  plat- 
forms on  the  cars  and  it  was  nccessarv  to  so  design  the  attach- 


FENDER    AT    YOUNGSTOWN,   O. 


inent  for  the  fender  that  it  would  be  interchangeable  from  one 
car  to  another.  The  cars  are  not  turned  around  at  the  ends 
of  tlie  lines  and  it  is  necessary  for  the  motorman  to  change  the 
fender  from  one  end  or  the  car   to  the  other.     The  two  cuts 


show  ill  detail  the  malleable 


acket  and  the  wrought 
iron  head  of  the  fender 
iron.  From  the  design 
it  is  readily  seen  the 
fender  can  be  easily  and 
quickly  removed.  The 
fenders  are  carried  from 
6  to  S  in.  above  the  rail 
and  cannot  be  dropped 
any  lower. 

The  fender  proper  is 
made  of  oak,  iron  clad 
at  the  corners,  and  the 
net  work  is  of  rope. 
In  service  it  seems  to 
answer  every  requirement,  (jeneral  Manager  Aiulerson 
wrote  that  one  of  the  cars  collided  with  a  bicycle  rider,  and 
both  the  young  man  and  the  wheel  were  picked  up  by  the 
fender  without  injury  to  either,  (^iily  the  interurban  roa<l 
between  Ilazelton,  ^'onngstowll,  Hrier  Hill,  (iiranl  and 
Niles  is  now  equilipiil  luil  llir  uliier  lines  will  soon  lia\e 
this  type  of  fenders. 

THE  COLOR  LINE  IN  GEORGIA. 


f^n  June  5  the  Kockford,  III.,  street  cars  were  turned  over 
to  the  Lailies'  Aid  So<iety  anil  llie  l.iltcr  netted  nearl\  $i,of)0. 


It  appears  ihal  ihe  i|uestioii  of  accoinniodating  a  mixed 
population  on  the  street  cars  is  still  giving  trouble  in  (jeor- 
gia.  The  state  law  requiring  that  railroad  conqianiis  shall 
provitle  separate  cars  or  compartnu'iils  and  conductors  to 
assign  passengers  to  their  respective  cars,  and  conferring 
police  powers  upon  them  is  applicable  to  street,  elivlric  .-md 
dummy  roads;  but  apparently  this  law  is  not  eiildru'd  mi 
the  street  railways  as  rigorously  as  some  desin-  and  lieiue 
dissatisfaction  has  arisi'ii. 
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CIRCUS  ADVERTISING  AT  MINNEAPOLIS. 


Last  nioiilli  it  so  hapi)ciic(l  that  two  of  the  largest  circus 
and  menagerie  aggregations  in  the  country  were  billed  for 
Minneapolis  at  the  same  time,  and  this  circumstance  was 
the  means  of  bringing  in  a  rather  unexpected  profit  to  the 
Twin  City  Rapid  Transit  Company.  One  circus  secured 
before  the  other  all  the  bill  boards  in  the  city  and  this  forced 
the  tardv  one  to  seek  some  other  form  of  advertising.  Being 
shrewd  advertising  managers  they  naturally  looked  first  to 
the  street  railway.  It  is  safe  to  say  that  the  result  as  it 
finally  appeared  on  the  streets  was  fully  equal  to  stationary 
bill  board  advertising.  15ill  boards  were  made  the  exact 
length  and  height  of  some  of  the  company's  long  double 
truck  cars.  These  when  done  compared  favorably  as  to 
size  with  an  ordinary  circus  bill  board  and  were  fastened 
onto  the  sides  of  several  long  cars.  These  cars  were  run 
through  the  streets  for  advertising  purposes  only  and  car- 
ried no  passengers.  The  bill  boards  being  the  full  length 
and  height  of  a  car,  the  combination  was  a  very  imposing 
affair  when  in  motion.  The  advertisements  of  the  circus 
were  also  generously  scattered  through  the  regular  passen- 
sfer  cars. 


FRANCHISES  IN  NEW  YORK. 


The  charter  of  Greater  New  York  provides  that  street 
railway  franchises  granted  by  the  Municipal  Assembly  shall 
not  be  for  a  longer  period  than  25  years,  with  the  proviso 
that  the  grant  may  contain  provisions  for  a  renewal  at  a  fair 
revaluation  for  another  period  of  25  years.  Grants  mav 
also  provide  that  at  the  end  of  the  term  the  propert}-  shall 
vest  in  the  city  either  without  compensation  l>eing  made,  or 
it  may  provide  that  the  city  shall  purchase  the  property  at  a 
fair  valuation. 

If  by  virtue  of  the  grant  or  contract  the  plant  and  pro- 
perty are  to  become  the  city's,  without  money  payment 
therefor,  the  city  shall  have  the  option  either  to  take  and 
operate  the  property  on  its  own  account,  or  to  renew  the 
said  grant  for  not  exceeding  20  years  upon  a  fair  revalua- 
tion, or  to  lease  the  same  to  others  for  a  term  not  exceeding 
20  years.  If  the  original  grant  shall  provide  that  the  city 
shall  make  payment  for  the  plant  and  property,  such  pay- 
ment shall  be  at  a  fair  valuation  of  the  same  as  property 
excluding  any  value  derived  from  the  franchise;  and  if  the 
city  shall  make  paj-ment  for  such  plant  and  property  it  shall 
in  that  event  operate  the  plant  and  property  on  its  own 
account  for  at  least  five  years,  after  which  it  may  determine 
either  to  continue  such  operation  on  its  own  account,  or  to 
lease  the  plant  and  property  and  the  right  to  use  the  streets 
and  public  places  in  connection  therewith  for  limited  periods, 
in  the  same  or  similar  manner  as  it  leases  its  ferries  and 
docks.  Every  grant  shall  make  adequate  provision,  by  way 
of  forfeiture  of  the  grant  or  otherwise,  to  secure  efficiency 
of  public  service  at  reasonable  rates,  and  the  maintenance 
of  the  property  in  good  condition  throughout  the  full  term  of 
the  grant.  The  grant  or  contract  shall  also  specify  the 
mode  of  determining  the  valuations  and  revaluations  therein 
provided  for. 

It  is  claimed  that  by  the  terms  of  the  charter  the  present 
Board  of  Aldermen  is  deprived  of  its  power  to  grant  fran- 
chises and  that  there  can  be  no  more  grants  until  the  Muni- 
cipal Assembly  goes  into  power  on  January  i,  1S9S,  which 
is  to  the  disadvantage  of  roads  seeking  extensions. 


THE  BUFFALO  FENDER. 


The  fender  herewith  described  is  one  designed  by  K. 
Dnnin'ng,  master  mechanic  of  the  Buffalo  Street  Railway 
Company  and  has  a  very  creditable  record.  The  cut  shows 
the  netting  and  the  frame  work  which  is  2  ft.  5  in.  by  6  ft. 
2  ^  in.  The  frame  is  made  of  second  growth  of  hickory, 
I  i^  X  I  5  g  in.,  with  light  malleable  iron  corners.  All  parts 
of  the  frame  work  are  sawed  ami  tenoned  to  templates  or 
gages  so  that  all  parts  are  interchangeable.  The  rope  used 
as  netting  is  known  as  i^s-in.  ratline  and  is  very  cheap  and 
durable.     The  support   to  which  the  netting  frame  is  bolted 


is  made  of  crucible  steel,  9^  in.  x  2  in.,  the  upper  plate  being 
5  ft.  1  in.  and  the  lower  one  3  ft.  9  in.  long.  These  plates 
are  easily  bent  over  a  form  and  the  two  men  are  capable  of 
turning  out  enough  in  a  day  for  50  guards.  Along  the 
front  of  the  frame  and  extending  iS  in.  on  each  side  is  fas- 
tened a  I  ^-in.  three  ply  rubber  hose  by  fill  bolts  spaced  iS 
in.  apart.  The  pockets  which  receive  the  guard  are  made 
of  malleable  iron  and  are  arranged  so  that  the  guards  are 
interchangeable  on  all  the  cars.  On  the  Buffalo  lines  the 
guard  is  changed  from  one  end  to  the  other  at  each  terminus. 
This  is  easily  and  quickly  done  and  necessitates  but  one 
fender  for  each  car.  The  guard  is  held  about  6  in.  above 
the  track.  Since  the  Buffalo  cars  have  been  so  equipped 
323  persons  have  lieen  picked  up  safely. 


BACK  PAY  FOR  ALLEY  "L"  EMPLOYES. 


When  the  Chicago  &  South  Side  Rapid  Transit  Com- 
pany commenced  operation  in  January,  1893,  ■*  sliding  scale 
of  wages  was  agreed  upon,  the  company  signing  individual 
contracts  with  the  men.  This  agreement  was  not  adhered 
to  and  in  the  controversy  which  followed  some  of  the  men 
surrendered  their  contracts.  When,  in  1S96,  the  bond- 
holders brought  suit  to  foreclose,  the  employes  who  had 
retained  their  contracts  petitioned  the  court  to  have  their 
claims  for  back  pay  made  a  prior  lien  on  the  assets  of  the 
company-.  The  decision  of  the  master  in  chancery  to  whom 
the  matter  was  referred  is  that  all  emplojes  are  entitled  to 
pay  for  two  hours  extra  per  day  and  those  who  retained 
their  contracts  to  extra  compensation  according  to  the  slid 
ing  scale  for  the  term  of  three  years. 


STREET  RAILWAY  MAIL  SERVICE 
JURISDICTION. 


The  postal  authorities  have  decided  to  place  all  street  car 
mail  service  employes  under  the  direction  of  the  postmaster 
of  the  city  in  which  they  are  employed.  The  crews  of 
street  postal  cars  are  detailed  from  the  railway  mail  service 
but  by  virtue  of  this  order  they  will  report  to  the  postmaster 
when  so  detailed. 
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THE  USE  OF  ALTERNATING  CURRENT. 


Comparative   Amount  of   Copper  Required  —  European    Dynamo 
Construction— Some  Illustrations  of  American  Dynamo 
Practice— Lightning  Arresters — Types  of  Trans- 
formers— Transformer  Losses. 


PART   II. 


In  transmitting  electrical  energy  for  power  purposes 
single  phase  alternating  currents  are  hardly  to  be  considered, 
the  choice  lying  between  the  two  and  three  phase  systems. 
The  weight  and  cost  of  generators  is  nearly  the  same  for 
each  but  the  copper  used  in  the  lines  is  less  for  the  three 
phase  system  as  shown  in  the  following  table  : 

A       B 

Single  phase 2       loo 

Single  phase 3        1- 

Two  phase 3        1~ 

Two  phase 4       loo 

Three  phase  ( Y  connection) 3        25 

Three  phase  ( A  connection! 3        75 

In  column  A,  the  number  of  wires  for  the  line  is  given 
and  B  indicates  the  per  cent  of  copper   used   in    the    trans- 


FIG.  8— WESTINGHOUSE   GENERATOR. 

mission  lines,  the  copper  retpiired  in  the  two  wires  of  a 
■linglc  phase  system  being  taken  as  100  per  cent.  In  actual 
l)ractice  allowance  would  be  made  for  the  loss  due  to  self- 
induction  and  other  causes  which  increase  the  amount  of 
copper. 

An  alternating  current  generator  or  motor  is  composed  of 
1  wo  principal  parts,  a  stator  and  a  rotor.  In  the  United 
States  the  practice  has  been  to  make  the  armature  the  rotor, 
'>r  the  moving  part  while  in  Europe  it  lias  been  the   reverse. 


FIG.  9— SECTION   AND   ELEVATION   OF   GENERATOR. 

At  Niagara,  however,  the  armature  is  the  stationary  part. 
The  advantage  of  having  the  stator  for  the  alternating  cir- 
cuit is  that  it  can  be  safely  insulated  for  very  high  voltages. 

A  Westinghouse  type  of  two  phase,  steam  driven  genera- 
tor is  shown  by  Fig.  S.  The  laminated  pole  pieces  are  built 
up  of  steel  punchings,  riveted  together  and  the  yoke  is  cast 
solidly  about  them.  The  field  current  is  supplied  from  a 
rotary  transformer  and  passes  through  one  winding  on  each 
pole  piece.  As  can  be  seen  in  the  cut  the  armature  core  is 
built  up  on  a  hub  and  spider,  and  contains  92  slots  for  the 
bar  armature  winding.  The  winding  is  divided  into  four 
parts  and  connections  are  made  to  the  four  collector  rings. 
This  machine  has  an  efficiency  of  95  per  cent  with  an  out- 
put of  400  amperes  at  240  volts  and  a  frei|uency  of  50. 
For  the  larger  sizes  of  alternators  rotary  converters  are 
used  to  excite  the  fields. 

Figs.  9,  10,  II  give  a  good  idea  of  recent  European  prac- 
tice in    the   construction   of   three   phase   generaters.      These 


JlAGRAM  OF  THREE-PHASE 
GENERATOR. 


FIG.    II— VERTICAL 
SECTION. 


dynamos  are  now  being  put  in  place  at  Rheinfelden  on  the 
Rhine,  where  a  fall  of  from  8  to  16  ft.  is  to  be  utilized  to 
generate  about  11,000  h.  p.  This  installation  was  recently 
dcscribetl  in  the  London  Electrician.  The  current  is  to  be 
used  for  lighting  and  power  purposes,  a  large  aluminum  and 
calcium  carliidc  works  are  now  building  antl  electric  railways 
connecting  Basic  with  Zurich  and  Constance  are  to  be  con- 
structed. These  different  kinds  of  service  had  to  be  con- 
sidered when  designing  the  dynamos.  A  fretiuency  of  50 
was  decided  upon  and  a  difference  of  potential  of  3,900 
volts  for  each  phase  or  6,800  between  each  pair  of  mains. 
The  dynamos  arc  of  the  inductor  type  and  will  give  61.5 
amperes  at  that  voltage,  or  720  k.  w.  apparently,  but  with  a 
])ower  factor  of  .8  and  an  elliclency  of  about  92  per  cent. 
No  step-up  transformers  will  be  used.  The  20  machines 
will  be  excited  l)y  three  rotary  converlors.  As  shown  in  the 
cuts  the  fields  form  llii:  rolor  and  arc  supporUd  by  the  verti- 
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cal  shaft  rumiinj,'  from  llu-  liirliinc.  Alioiit  the  armature 
rings  A  A,  are  woiuul  the  eoil.s  whieh  lill  in  the  slots  L  L  ; 
the  exciting  coil  M,  is  attached  rigidly  to  the  case.  Thus 
the  seven  pole  pieces  revolve  and  the  points  of  highest  mag- 
netic induction  in  the  armature  change  periodically.  The 
displacement  of  the  coils  with  respect  to  the  poles  enables  a 
polyphase  current  to  be  collected.  The  magnetic  circuit  is 
indicated  by  the  dotleil  lines  in  Figs.  lo  and  ii. 


FIG.    12— S.    K.   C.   GENERATOR. 


Fig.  12  represents  a  6oo-k.  w.  alternator  made  by  the 
Stanley  Electric  Manufacturing  Company  with  the  arma- 
ture drawn  apart.  The  field  coil  is  wound  on  a  copper 
spool    anil    is    stationary  in    the    center  of    the    machine   siir- 


KIG.    13 — NON-ARCING    METAL    LIGTNING   ARRESTER. 

rounding  the  inductor.  The  stationary  armature  is  made  of 
iron  laminae  in  which  are  grooves  to  hold  the  small  coils. 
This  construction  permits  thorough  insulation  and  the  gen- 
eration of  high  voltage,  as  much  as  10,000  when  desired. 
By  means  of  levers  or  wheels  the  armature  may  be  drawn 
apart  and  all  the  coils  made  easily  accessible.  From  half  to 
full  load  these  generators  have  an  efficiency  of  from  So  to 
95  per  cent  and  regulate  very  closely. 

Two  or  more  alternate  current  generators  of  approxi- 
mately the  same  frequency  and  voltage  can  be  run  in 
parallel  and  their  currents  will  be  added  algebraically     They 


KIG.  14 — S.  *  H.  LIGHTNING  ARRESTER. 


can  not  be  connected  in  series  because  the  machine  whose  elec- 
tromotive force  is  lagging  will  be  retarded  and  fall  farther 
behind  until  the  phase  is  opposite  and  no  current  passes. 

The  generators  in  an  alternate  current  system  are  usually 
of  high  efficiency  and  ad- 
mirably suited  to  the 
work,  but  as  soon  as  the 
current  leaves  the  collect- 
or rings  the  serious  prob- 
lems arise  for  the  elec- 
trician. 

In  deciding  upon  the 
\()ltage  for  the  transmis- 
sion line  the  additional 
ct)sl  of  step-up  and  step- 
dov\n  transformers  for 
higli  voltages  should  be 
balancetl  against  the  add- 
ed cost  of  copper  iur  a 
lower  potential.  For  dis- 
tances of  10  miles  and 
o\er  it  is  economical  to 
u-c  a  \oltage  of  10,000 
with  step-down  trans- 
formers. If  a  three 
phase  system  be  adopted 

for  transmission  the  load  should  be  distributed  equally 
between  the  three  branches,  not  only  in  size  but  in  kind.  A 
non-inductive  load  on  one  wire  and  an  inductive  load  on  the 
other  will  cause  an  unbalancing.  However,  for  street  rail- 
way work  the  load  on  each  line  would  be  the  same  and  little 
trouble  would  be  experienced  from  this  source. 

With  transmission  lines  one  serious  problem  has  been  the 
protection  of  the  apparatus 
against  lightning.  Several  ar- 
resters have  been  devised  which 
answer  the  purpose  very  well. 
The  Wurts  arrester  is  shown  in 
Fig.  13  and  consists  of  parallel 
cylinders  of  "non-arcing"  metals, 
such  as  combinations  of  zinc  and 
antimony.  When  a  static  dis- 
charge takes  place  the  Hash  is  in- 
stantaneous and  is  not  followed 
b\  an  arc.  Tlie  lightning  dis- 
charge passes  across  these  air 
gaps  in  preference  to  entering 
the  coils  of  the  machine  for  these 
possess  great  self-induction  to  a 
highly  oscillatory  discharge  of 
lightning.  Acting  on  this  prin- 
ciple "choke-coils"  are  introduc- 
ed into  the  line.  These  consist 
of  a  few  circular  turns  in  circuit 
which  have  little  self-induction  with  the  normal  current  and 
frequency,  but  when  a  lightning  discharge  is  passing  over 
the  line  the  self-induction  becomes  very  great.  Fig.  14 
represents  a  lightning  arrester  made  by  the  Siemens  & 
Halske  Company  for  alternating  currents  of  high  potential. 
The  distance  between  the  wires  at  the  nearest  point  is  about 
.04  in.  for  each  1,000  volts  on  the  line.  When  an  arc  is 
formed  an  ascending  current  of  warm  air  and  the  action  of 
the  current  in  the  wire  cause  the  arc  to  rise  and  break  on 
account  of  the  separation  of  the  wires. 


FIG.    15— GARTON 
ARRESTER. 
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FIG.    l6— G.    E.    TUANSFOKMIiR    COILS. 


The  Garton  lightning  arrester  is  shown  in  Fig.  15.  Its 
construction  is  such  that  it  offers  to  the  static  discharge  a 
non-inductive  path  to  the  earth.  It  is  composed  of  a  sole- 
noid, plunger  or  armature,  carbon  discharge  points,  an  air 
chamber  and  a  non-inductive  discharge  path.  When  not 
in  action  the  arrester  carries  no  current   and  is  alive  at   the 

moment  of  operation 
only,  when  it  requires 
about  one-half  an  am- 
pere for  operation. 
These  arresters  are 
made  for  direct  and 
alternating  currents  of 
high  and  low  potential 
and  also  for  different 
f  r  e  ([  11  e  n  c  i  e  s.  T  h  e 
same  principle  is  in- 
\'iilvetl  for  the  various 
currents  and  tensions, 
the  difference  in  the 
arrester  being  only  in 
the  adjustment  and  re- 
sistance. A  kicking 
coil  is  placed  between 
the  apparatus  and  the 
iirrester,  i.  e.  the  coil  is 
cut  into  the  main  cir- 
cuit carrying  the  cur- 
rent, while  the  arrester 
is  tapped  to  the  feeder 
or  line,  on  the  line  side 
of  the  kicking  coil,  thus  the  inductive  effect  of  the  kicking 
coil  tends  to  drive  back  the  discharge  to  the  arrester. 

While  arresters  protect  the  apparatus  yet  it  is  desiralile,  if 
possible,  to  keep  the  discharge  entirely  off  the  line  and  this 
has  been  accomplished  by  running  an  iron  wire  on  the  top 
of  the  poles  above  the  transmission  lines  and  grounding  it 
carefully  at  intervals.  This  practice  has  been  successful 
on  the  .Niagara,  the  Montmorency  and  other  large  transmis- 
sion lines. 

Although  alternators  are  designed  for  voltages  as  high  as 
10,000  yet  as  a  rule,  step-up  transformers  are  employed  to 
raise  the  voltage  from  about  2,000  to  10,000  for  the  line.  At 
the  other  end  step-ilown  transformers  are  used  to  lower  the 
voltage  to  about  500  for  rotary  convertors  or  for  power  pur- 
poses. The  General  Electric  type  of  transformer  for  long 
distance  work  is  represented  by  Fig.  i6-  This  is  known 
as  the  natural  draft  transformer  and  voltages  are  suc- 
cessfully reduced  from  10,000  to  125  without  internie- 
diate  apparatus.  The  eight  coils  are  mounted  lirndy  upon 
an  iron  base  and  covered  with  corrugated  iron  sheeting. 
The  primary,  or  10,000  volt  circuit  coils  are  well  taped  and 
bound  and  insulated  from  each  other  by  thick  layers  of  felt. 
Figs.  17  and  18  show  the  Wcstinghouse  type  of  self-cool- 
ing transformer  in  which  oil  is  principally  relied  upon  for 
insulation.  The  coils  are  wound  with  few  turns  per  layer  and 
many  layers,  being  separately  insulated  and  placed  vertically 
ill  position  which  arrangement  allows  a  ready  circulation  of 
oil  at  the  end  of  the  transformer.  The  high  voltage  coils 
are  connected  in  series  and  divide  the  electromotive  force 
among  a  number  of  coils,  thus  reducing  the  stress  within 
each  coil.  There  arc  many  good  features  in  the  use  of  a 
first  class  oil,  having  a  high  fire  test,  as  it  permeates  every 
crevice  between  the  wires  and  coils  and  it  does  not  break    or 


crack  as  ilo  other  insulators.  In  large  transformers  s])ecial 
provision  must  be  made  for  radiating  the  heat  generated,  for 
the  surfaces  are  quite  small  in  proportion  to  the  power 
transformed.  Some  are  provided  with  an  air  blast  or  have 
natural  ventilation.  When  oil  is  used  with  an  open  design 
of  coils  and  the  case  is 
properly  formed  there 
will  be  a  steady  circu- 
lation and  the  oil  will 
conduct  the  heat  from 
the  wires  to  the  sur- 
face of  the  case. 

In  the  primary  cir- 
cuit, the  low  voltage 
coil  in  a  step-up  trans- 
former and  the  high 
voltage  coil  in  a  step- 
down  transformer, 
energy  is  consumed, 
and  in  thesecondary  al- 
most an  equal  aniouiil 
of  energy  is  produced, 
the  power  being  trans- 
mitted in  the  form  of 
magnetic  lines  through 
the  iron  core  from  the 
primary  to  the  second- 
ary. The  transformer 
is  a  very  efKcient  piece 
of  mechanism  ;  in  the 
large  t3'pes  but  two  and  sometimes  as  little  as  one  per  cent 
of  the  energy  transformed  being  lost. 

This  is  divided  up  between  the  C  R  loss  or  the  energy 
lost  in  heat  in  the  circuit  and  the  heating,  resulting  from  the 
magnetic  reversals  in  the  iron. 

The  magnetic  loss  is  due  to  the  cross  Hux  between  the 
primary  and  secondary,  surrounding  one  coil  oidy,  without 
being  interlinked  with   the   other.      This   is   but   a  small  por- 
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COILS. 


I'lG.    l8~WK.STIN(;iIOUSK    TKANSKOKMIiK. 


466 


(^finhXif^aJiiv^ 


lion  of  the  total  Hiix.  The  magnetic  cross  flux  is  propor- 
tional to  the  current  flowing  in  the  circuit  and  constitutes 
the  so-called  self-induction  of  the  transformer.  The  loss  in 
the  iron  is  practically  constant,  regardless  of  the  load,  for  the 
frequency  remains  the  same  but  the  heating  effect  in  the  cir- 
cuit is  proportional  to  the  square  of  the  current.  Great  care 
should  be  exercised  in  the  selection  of  the  iron  for  the  lami- 
nated cores,  for  the  core  loss  may  become  a  considerable 
factor.  Some  iron  when  subjected  to  alternating  magnetism 
becomes  fatigued,  magnetically,  and  after  a  short  interval  of 
service  the  core  loss  may  increase  25  to  100  per  cent. 
When  properly  designed,  transformers  require  little  attention 
few  repairs,  and  form  the  strongest  feature  about  the  trans- 
mission system.  They  can  be  so  insulated  that  enormous 
potentials,  above  anything  now  discussed,  can  be  trans- 
formed with  safety.  Should  it  be  desired  to  generate  the 
current  with  two  phase  machines  and  have  a  three  phase 
transmission,  as  is  the  case  at  Niagara  Falls,  transformers 
can  be  designed  to  receive  the  two-phase  current  at,  say, 
2,200  volts,  and  transform  it  into  a  three  phase  current  of 
I  1,000  volts. 


KITE  CAUSES  A  BLOCKADE. 


WOODEN  TROLLEY  WIRE  HANGERS 
AT  DES  MOINES. 


For  about  five  years  past  the  Des  Moines  City  Railwaj' 
has  had  some  wooden  trolley  wire  insulating  hangers  in 
service,  and  the  results  have  been  so  satisfactory  that  this 
form  of  hanger  is  used  on  all  new  work  and  all  repair  work 
on  that  road.  The  hanger  is  the  design  of  W.  G.  Owens, 
superintendent,  by  whose  courtesy  we  are  enabled  to  show 
the  accompanying     engraving    of    one     of     these     hangers 


It  is  made  of  selected  oak  and  is  painted  for  protection 
against  the  weather.  A  slot  is  cut  in  one  side  into  which 
the  nut  which  holds  the  clip  bolt  is  inserted.  This  slot  is 
filled  with  a  tight  fitting  wood  plug.  The  arrangement  is 
shown  by  the  sections  herewith  illustrated.  A  wooden 
strain  insulator  is  also  used  by  this  road.  It  is  surprising 
how  well  wood  stands  up  under  500  volts.  In  some  cases 
this  combination  of  wood  trolley  wire  hanger  and  wood 
strain  insulator  is  used  on  iron  bridges  with  success. 


In  a  suit  against  the  Third  avenue  road  of  New  York  for 
damages  the  plaintiff  having  lost  an  eye  by  being  struck 
with  a  span  wire  which  broke,  the  decision  adverse  to  the 
company  was  reversed  and  a  new  trial  ordered  because  of 
error  in  the  charge  of  the  trial  judge.  An  electric  light 
wire  was  carried  on  the  same  pole  which  supported  the  span 
wire,  and  it  was  not  proved  that  the  accident  was  due  to  any 
negligence  of  the  railway  company. 


About  a  jear  ago  it  was  discovered  that  the  cause  of 
trouble  which  some  western  roads  had  with  the  brakes  on 
their  freight  cars  which  did  not  release  properly  was  due  to 
wasps.  The  insects  deposited  their  larva;  in  the  passage 
through  which  the  air  escaped  from  the  cylinder.  This  was 
thought  to  he  an  extremely  novel  enemy  to  railroading,  but 
the  Chicago  City  Railwa\'  reports  an  equally  unexpected 
cause  of  delay  though  it  is  not  of  the  same  nature.  Recently 
the  wreck  wagon  was  called  out  to  care  for  an  electric  car 
which  was  reported  to  "  run  all  right  once  in  a  while  and 
then  stop  altogether."  The  motors,  controller  and  wiring 
were  inspected  and  found  all  right  and  then  the  trolley  wheel 
was  examined  and  it  was  found  to  be  wound  about  half  full 
of  soft  cotton  twine,  part  of  a  kite  string  that  had  been 
picked  up.  The  car  would  run  only  when  the  trolley  was 
pressed  to  one  side  so  as  to  let  the  upper  part  of  the  flange 
of  the  wheel  make  the  contact. 


MANAGERS  EXCUSED    FROM   JURY    DUTY. 


It  has  been  discovered,  and  the  discovery  was  in  the  nature 
of  a  surprise,  that  in  California  superintendents  of  street 
railways  are  exempt  from  serving  as  jurors.  The  statute 
was  first  brought  to  the  attention  of  the  court  when  invoked 
by  E.  P.  Vining,  general  manager  of  the  Market  Street 
Railway  Company. 


FRANCHISE  FORFEITED. 


All  street  railways  do  not  pay  and  some  times  they  cease 
operation.  One  that  found  the  expense  of  operation  too 
heavy  is  the  Tower  &  Soudan  Street  Railway  of  Minne- 
sota. The  decision  of  the  supreme  court  in  the  case  of  the 
city  of  Soudan  against  the  receiver  for  the  forfeiture  of  the 
franchises  of  the  company  was  decided  in  favor  of  the  city. 
The  ordinance  granting  the  franchise  expressly  provided 
that  in  the  event  of  the  companj-  failing  to  operate  the  road 
for  the  period  of  one  year  all  rights  granted  to  it  should 
revert  to  the  citv. 


ASSEMBLY  HALL   FOR  THE   CONVENTION. 


The  illustration  shows  the  arrangement  and  dimensions  of 
the  second  floor  of  the  building  provided  for  the  accommo- 
dation of  the  American   Street  Railway  Association   at  the 


.Asiemblt^  Room 


SECOND   FLOOR   OF   CONVENTION    HALL. 

coming  convention  in  Niagara  Falls.  The  assembly  hall  in 
which  the  business  sessions  will  be  held  is  35x46  ft.,  and  is 
reached  only  through  the  exhibit  room. 
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California. 

Los  Angeles,  Cal.— E.  P.  Clark  has  accepted  his  franchise  for  an 
electric  railway  over  Daly  street. 


Salinas.  Cal.— The  first  assessment  of  lo  per  cent  has  been  paid 
on  the  stock  of  the  electric  car  line  from  Salinas  to  the  beet  sugar 
factory.  

Ventura,  Cal  — The  \'entura  Street  Railroad  has  been  purchased 
by  Mr.  Lloyd.  The  road  is  1.25  miles  long,  and  was  built  nine  years 
ago  at  a  cost  of  Si  0,000. 

Los  Angeles,  Cal.— E.  J.  Baldwin  is  said  to  contemplate  con- 
structing an  electric  railroad  from  the  Santa  Anita  Canyon  to  the 
northern  end  of  the  San  Gabriel  Canyon. 


Berkeley,  Cal.— Citizens  of  West  Berkeley  talk  of  forming  a 
company  to  build  a  car  line.  One  of  those  interested  is  Walter  N. 
Heywood  of  the  West  Berkeley  Improvement  Club. 


San  Francisco,  Cal. — Nicholas  Ohlandt  and  J.  A.  Buch  have 
been  given  judgment  against  Behrend  Joost  for  §279,108,  the  amount 
borrowed  by  him  to  build  the  San  Mateo  Electric  Railway. 


Los  Angeles,  Cal. — The  Los  Angeles  &  Redondo  Railway  Com- 
pany has  not  yet  determined  to  electrify,  but  steps  will  be  taken  to 
this  end  at  no  far  distant  date.  As  yet  no  contracts  have  been 
entered  into  for  electrical  equipment. 


Oakland,  Cal. — A  big  central  power  house  will  be  built  to  oper- 
ate all  the  lines  of  the  city,  except  the  Haywards,  which  have  been 
recently  acquired  by  the  Realty  Syndicate  Company,  a  corporation 
controlled  by  F.  M.  Smith,  Frank  Havens  and  others. 


Oakland,  Cal. — E.  C.  Harlow  has  been  appointed  commissioner 
for  the  sale  under  foreclosure  of  the  East  Oakland  -Street  Railway. 
Judge  Ogden  awards  the  California  Safe  Deposit  &  Trust  Company, 
which  brought  suit  several  months  ago,  $240,641,  and  attorney's  fee 
of  ?7,ooo. 

Redding,  Cal. — An  electric  road  is  to  be  built  from  Redding  into 
Trinity  county  by  the  recently  incorporated  Cosmos  Land  &  Water 
Company.  Capitalists  of  San  Francisco  and  Los  Angeles  will  estab- 
lish a  water  power  electric  plant  at  the  confluence  of  the  McCloud 
and  Pitt  rivers,  to  operate  the  proposed  railway. 


Los  Angeles,  Cal. — E.  C.  Webster  says  the  work  of  extending 
the  local  electric  lines  will  begin  on  the  arrival  of  Col.  C.  W.  .Smith. 
The  loop  on  North  Los  Robles  avenue  will  be  constructed  and  the 
other  extensions  will  rapidly  follow.  A  cargo  of  ties  has  already 
arrived  in  Los  Angeles  and  the  rails  are  on  hand. 

San  Francisco,  Cal. — Engineers  are  running  lines  for  the  new 
road  which  the  San  Francisco  &  San  Mateo  Railway  Company  pro- 
poses to  build.  The  entire  system  is  to  be  reconstructed,  beginning 
with  the  main  line  on  Harrison  and  Guerrero  streets.  As  soon  as 
this  is  completed  other  routes  will  be  Iwjked  after  and  franchises 
obtained  for  extensions.  It  is  expected  that  a  number  of  new  cars 
will  be  constructed. 

Los  Angkles,  Cal.— Stockholders  of  the  Temple  Street  Cable 
Railway  have  handed  the  road  over  to  the  bondholders.  The  line  is 
one  of  the  oldest  in  the  city,  but  for  a  considerable  distance  ran 
through  a  sparsely  settled  district,  and  the  receipts  constantly  (ell 
below  operating  expenses,  low  as  these  were.  For  a  number  of  years 
the  stockholders  have  kept  the  road  in  operation  only  by  paying 
assessments  of  about  $10,000  a  year. 


Chicago. 

Chicago. — The  Jefferson  street  line  of  the  West  Chicago  Street 
Railroad  is  to  be  equipped  with  electricity. 


Chicago.    The  rumor  extensively  circulated  that  J.  P.  Morgan  and 
C.  T.  Yerkes  contemplate  consolidating  the  Chicago  lines  is  false. 


Chicago. — Stockholders  of  the  rehabilitated  Northern  Electric 
Railway  have  elected  George  M.  Huss,  153  LaSalle  street,  president, 
and  Paul  Dickinson,  secretary  and  treasurer. 


Chicago. — Promoter  Lucius  Clark  has  worked  out  a  scheme  by 
which  the  Chicago  Passenger  Traction  Company  may  build  the  road 
for  which  it  was  two  years  ago  granted  a  franchise  in  the  northwest- 
ern part  of  the  city. 

Chicago. — The  General  Electric  Railway  Company  has  been 
granted  the  right  to  install  the  overhead  trolley  in  place  of  the  Love 
conduit  system,  which  was  originally  planned.  Mayor  Harrison  has 
vetoed  the  ordinance  granting  extensions  to  the  Chicago  General 
Railway  Company. 

Connecticut- 

New  Haven,  Conn. — Permission  to  extend  to  Pond  Lily  has  been 
given  the  New  Haven  Street  Railroad  Company. 


ToRRiNGTON,  Conn. — Car  service  has  begun  on  the  new  Torring- 
ton  &  Winchester  Street  Railway.  The  branch  to  Highland  Lake  is 
not  yet  completed. 

Hartford,  Conn.— The  Hartford  Street  Railway  Company  and 
the  Central  Railway  &  Electric  Company  of  New  Britain,  have 
placed  in  operation  their  joint  through  line  from  Hartford  to  New 
Britain.     The  fare  is  15  cents  with  privilege  of  transfer  in  either  city. 


Hartford,  Conn. — The  third  rail  electric  road  to  New  Britain  is 
now  being  double-tracked  by  the  New  York,  New  Haven  &  Hartford 
Railroad.  Extensions  to  Bristol  and  Plainville  are  contemplated, 
making  22  miles  operated  by  this  system,  all  paralleled  by  trolley 
lines. 

Norwich,  Conn.— An  electric  power  plant  will  be  placed  in  the 
shops  of  the  Norwich  &  Worcester  Railroad  to  supply  current  for 
the  14  miles  of  third-rail  road  which  the  N.  Y.,  N.  H.  &  H.  R.  R. 
expects  to  build  on  the  east  side  of  the  Thames  River.  This  is  to 
forestall  the  Montville  Railroad  Company,  which  has  a  charter  for  a 
trolley  parallel  between  Norwich  and  New  London. 

Hartford,  Conn. — A  meeting  was  held  June  15  at  the  office  of 
the  Hartford  Street  Railway  to  organize  the  Bloomfield,  Tariffville 
&  East  Granby  Tramway  Company,  recently  chartered  by  the  state. 
Connecting  with  the  Hartford  Street  Railway  at  Albany  avenue  the 
line  will  run  through  West  Hartford,  Bloomfield  Centre,  Scotland, 
Tariffville,  Spoonville,  East  Granby  and  Rainbow.  The  incorpora- 
tors are  Henry  C.  Douglass  and  S.  B.  Douglass  of  Windsor  Locks, 
J.  Cleveland  Capen,  George  F.  Capen  and  H.  R.  Mills  of  Bloomfield, 
Jeffrey  O.  Phelps,  Jr.,  George  D.  Curtis  and  D.  F.  Keeiian  and  John 
A.  Crilly  of  Hartford,  and  Charles  A.  Griswold,  Frank  A.  Strong  and 
R.  F.  Way  of  West  Hartford. 


SuFFiELD,  Conn.— The  Selectmen  having  approved  the  plans  of 
the  Springfield  &  Southwestern  Street  Railway  work  is  to  begin 
immediately.  The  road  must  be  in  full  operation  between  the  Massa- 
chusetts State  line  and  West  Sufifield,  a  distance  of  ten  miles,  on  or 
before  June  i,  1898.  It  is  the  plan  of  the  company  to  eventually  con- 
nect with  the  Hartford  Street  Railway;  also  to  build  from  the  Massa- 
chusetts line  to  a  point  opposite  Springfield,  from  which  point  thejp 
hope  to  gain  an  entrance  to  that  city.  The  temporary  organization, 
of  the  company  was  recently  perfected,  with  a  capital  stock  of  $100,- 
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ooo,  about  $45,(XX)  of  which  has  been  paid  in.  The  temporary  officers 
are:  President,  H.  K.  Ford,  of  Suffield;  secretary,  E.  P.  Bartholo- 
mew, of  Springfield;  treasurer,  A.  Lyon,  of  New  York.  The  com- 
pany will  soon  be  reorganized,  and  it  is  understood  New  York  and 
Philadelphia  capitalists  will  have  coi\trol. 

Colorado. 

Cripple  Creek,  Colo.— Tracklaying  and  the  erection  of  over- 
head material  for  the  Cripple  Creek  District  Railroad  has  begun. 
Two  carloads  of  rails  have  arrived,  and  the  generators  have  been 
erected  in  the  plant  of  the  Fremont  Electric  Light  &  Power  Com- 
pany.    It  is  claimed  that  cars  will  be  in  operation  before  August  i. 

District  of  Columbia. 

Washington,  D.  C— The  Capital  Railway  Company  expects  to 
build  two  branch  lines  this  year,  and  has  just  filed  a  $300,000  mort- 
gage to  raise  the  money.        

Washington,  D.  C— The  Washington  S:  University  Railroad 
Company  has  applied  for  incorporation.  The  company  contemplates 
building  a  system  of  street  railways  to  carry  freight  and  passengers  and 
to  be  operated  by  any  power  other  than  steam.  Incorporators,  J.  D. 
Croissant,  Frederick  C.  Kennedy,  A.  O.  Humphrey,  David  B.  Stone, 
].  S.  Pierson,  J.  L.  Tait,  John  J.  Flynn  and  Charles  S.  Lord. 

Florida. 

Pensacola,  Fla.— The  railway  and  dummy  line  of  the  Pensacola 
Terminal  Company  was  sold  by  auction  June  8  for  855,000,  which 
will  cover  all  debts  except  the  bonds,  which  amount  to  nearly  S200,- 
000.  The  road  was  bought  by  W.  H.  Bosley,  banker,  of  Baltimore, 
who  is  the  largest  bondholder.  The  change  to  electricity  which  has 
been  contemplated  for  many  months  will  now  be  carried  out. 

Georgia. 

Atlanta,  Ga.— The  Atlanta  &  Douglasville  Railway  Company 
has  been  incorporated  to  build  the  line  noted  in  the  Bulletin  some 
time  ago.  Capital  stock,  $375,000;  incorporators,  J.  S.  James,  CD. 
Camp,  R.  E.  James  and  A.  II.  Watson,  of  Douglasville;  Simon  Baer 
and  Charles  Pratt,  of  Atlanta;  George  L.  Bell,  of  Gainesville;  T.  L. 
Galloway,  of  Decatur;  George  F.  Payne,  William  D.  Gharkey  and 
Charles  G.  Witter,  of  Philadelphia. 


Valparaiso,  Ind.— Samuel  Massey,  of  Kansas  City,  Mo.,  is  said 
to  represent  capitalists  who  contemplate  building  an  electric  railroad 
to  connect  with  Chesterton  and  Porter. 


Illinois. 

Aurora,  III.— The  Aurora  &  Geneva  Railway  Company  has  cer- 
tified to  an  increase  of  capital  to  $100,000. 

Aurora,  III.— Aurora  has  granted  a  franchise  to  the  Aurora, 
Yorkville  &  Morris  Electric  Railway  Company. 

Aurora,  III.— Montgomery  village  council  has  granted  a  fran- 
chise to  the  Aurora,  Yorkville  &  Morris  Electric  Railway  Company. 
The  petition  for  a  franchise  in  Aurora  is  now  in  the  hands  of  the 
council  committee. 

Galesburg,  III.— Surveyors  have  begun  work  on  the  electric 
road  to  Knoxville.  Knoxville's  council  has  accepted  the  bond  given 
by  the  Galesburg  Electric  Motor  &  Power  Company,  and  the  line 
will  be  in  operation  by  September  i. 

Kankakee,  III.— The  Kankakee,  Wilmington  &  Morris  Electric 
Street  Railway  Company  has  been  organized  at  Joliet  to  build  50 
miles  of  road  from  Kankakee  to  Morris,  passing  through  Bulhomias, 
Deselen,  Richey,  Wilmington,  Braidwood,  Braceville,  Diamond, 
Sufferinville,  Coal  City  and  Carbonville.  Right  of  way  will  be 
obtained  without  delay  and  work  on  the  line  will  be  commenced  next 
spring.  Capital  stock,  $50,000;  incorporators,  Thomas  J.  Deven, 
Chicago;  Frank  B.  Handwerk,  Morris;  August  D.  Ehrich,  Kanka- 
kee; Jacob  A.  Henry,  Joliet;  P.J.Cromwell,  J.  L.  Lewis,  and  C.  L. 
Bennett,  Wilmington. 

Indiana. 

Goshen,  Ind. — Assurances  have  been  given  that  the  Goshen 
Street  Railway  will  be  extended  to  the  lake  before  another  season. 

Richmond,  Ind. — Farmers  have  a  scheme  to  build  an  electric 
road  from  Richmond  through  Webster,  Economy  and  Losantville  to 
Muncie. 


Crown  Point,  Ind. — Among  those  interested  in  the  proposed 
electric  road  to  Hammond  and  Cedar  Lake  are  M.  T.  Hart,  John 
Brown,  L.  D.  Wolf,  J.  G.  Strabel  and  Robert  I.  Bates. 


New  Albany,  Ind. — Bondholders  of  the  New  Albany  Street  Rail- 
way Company  are  arranging  to  pool  their  bonds.  During  the  three 
years  in  which  it  has  been  operated  by  Receiver  McLeod  the  road 
has  just  about  paid  expenses. 

Marion,  Ind. — Work  has  been  resumed  on  the  Indianapolis, 
Anderson  &  Marion  Electric  Railway.  Engineer  Louis  Enricht  hav- 
ing arrived  with  $15,000  and  paid  off  the  men.  The  trouble  is  said 
to  have  been  caused  by  a  dispute  with  the  contractor  and  will  not 
occur  again.  

Crown  Point,  Ind. — It  is  said  the  county  commissioners  have 
granted  a  franchise  to  Chicago  capitalists  for  an  electric  road  between 
Hammond,  Crown  Point  and  Cedar  Lake,  to  share  the  summer 
traffic  to  the  latter  resort,  which  has  hitherto  been  monopolized  by 
the  Monon  Railway.  

Fort  Wayne,  Ind. — The  ordinance  requiring  fenders  on  street 
cars  goes  into  effect  July  i.  As  yet  the  company  has  done  nothing 
toward  placing  them  on  the  cars  except  to  investigate  several  kinds. 
The  receivers  will  soon  take  some  action  toward  paying  off  claims  of 
the  local  creditors. 


Indianapolis,  Ind. — A  second  application  was  made,  June  7,  for 
a  receiver  for  the  Indianapolis  &  Broad  Ripple  Rapid  Transit  Com- 
pany. It  is  alleged  the  company's  indebtedness  for  running  expenses 
is  $20,000,  and  that  it  has  issued  bonds  for  $400,000,  secured  by  a 
mortgage  on  all  its  property. 


Iowa. 

Boone,  Ia. — The  council  has  passed  over  the  mayor's  veto  the 
franchise  granting  the  Boone  Street  Railway  right  to  operate  with 
electricity.  

Boone,  Ia. — President  L.  W.  Reynolds,  of  the  Boone  Street  Rail- 
way &  Light  Company,  says  the  company  is  prepared  to  change  the 
motive  power  from  horse  to  electricity. 


Dubuque,  Ia. — The  ordinance  extending  the  charter  of  the 
Dubuque  Street  Railway  has  passed  its  first  reading.  Its  final  pass- 
age will  permit  the  company  to  establish  a  pleasure  resort  and  enable 
it  to  float  bonds  with  which  to  pay  creditors  and  absorb  a  rival  line. 


Kentucky. 

Frankfort,  Ky. — Charles  R.  Crane,  of  Springfield,  O.,  has  pur- 
chased the  Frankfort  Street  Railway  at  auction  for  $10,000.  The 
road  is  being  repaired,  equipped  with  new  cars,  etc.,  and  will  be 
placed  in  operation  in  July  by  the  recently  organized  Frankfort  & 
Suburban  Street  Railway  Company,  of  which  C.  R.  Crane  is  presi- 
dent; Patrick  McDonald,  vice-president,  and  J.  T.  Buckley,  secretary 
and  treasurer. 


Louisville,  Kv. — Stockholders  of  the  Louisville  Railway  meet 
June  19  to  consider  the  conversion  of  $500,000  common  into  preferred 
stock.  The  $250,000  thus  obtained  will  be  expended  for  fifty  new 
cars  and  the  electrical  equipment  of  the  the  remaining  mule  lines. 


*  Louisiana. 

New  Orleans,  La. — The  Orleans  &  Jefferson  Railway  Company 
has  been  incorporated  to  build  an  electric  line  on  Napoleon  avenue. 
Capital  stock,  $250,000;  incorporators,  Willliam  R.  Hall,  president; 
Robert  R.  Zell,  vice-president  and  Cyrus  B.  Buchanan,  secretary. 


New  Orleans,  La. — The  ordinance  granting  the  Crescent  City 
Railroad  Company  right  to  operate  over  some  of  the  Carrollton  Rail- 
road Company's  tracks  has  been  defeated  in  the  city  council. 
Instead  an  ordinance  was  reported  instructing  the  city  attorney  to 
bring  suit  to  test  the  validity  of  the  Crescent  City  Company's  claims 
on  Carrollton  avenue. 
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Maine. 

Windham,  Me. — Windham  has  voted  against  the  proposition  to 
lend  its  credit  to  the  proposed  electric  road. 


KiNEO,  Me. — O.  A.  Dennen,  Kineo  House,  Moosehead  Lake,  is 
said  to  be  interested  in  a  project  to  build  an  electric  road  connecting 
the  summer  resorts  on  Moosehead  and  Cumberland  Lakes. 


Bangor,  Me. — A  new  company  is  to  be  formed  to  carry  on  the 
construction  of  the  Bangor,  Hampden  &  Winterport  Electric  Rail- 
way. Among  those  interested  are  James  H.  Cutler,  of  the  Bangor 
Street  Railway,  and  the  Hon.  Henry  W.  Mayo,  of  Hampden. 


BiDDEFORD,  Me. — Twenty  miles  of  electric  road  will  be  built  from 
Biddeford  to  Standish  by  way  of  Saco  and  Buxton,  by  a  company 
recently  incorporated  with  ^250,000  capital  stock.  Among  the  incor- 
porators are  Charles  S.  Hamilton  and  William  A.  Roberts,  of  Bidde- 
ford; James  Bradbury  Oliver  and  E.  B.  Loring,  of  Boston. 


Norway,  Me. — Parties  interested  in  the  proposed  Oxford  Central 
Electric  Railroad  have  formed  the  Oxford  &:  Welchville  Electric 
Railroad  Company  to  build  three  miles  of  road.  Of  the  $25,000  cap- 
ital stock  s8,ooo  has  been  paid  in.  Incorporators,  John  B.  Robinson, 
Charles  L.  Turgeon  and  George  W.  McFadden,  of  Auburn,  and  Fred 
C.  Wilson,  of  Norway. 

Maryland. 

Baltimore,  Md. — The  new  track  to  be  laid  on  Paca  street  by  the 
Consolidated  Railway  Company  is  to  be  completed  August  i. 


Balti.more,  Md. — Permission  to  erect  poles  and  wires  within  the 
city  limits  has  been  given  the  Falls  Road  Electric  Railway,  which  is 
being  constructed  by  ].  G.  White  &  Co.,  of  New  York. 

Frederick,  Md. — A  power  house  will  be  built  on  the  top  of 
Catoctin  Mountain  by  the  Frederick  &  Middletown  Electric  Rail- 
road. Engines  and  boilers  of  the  Electric  Light  Company  will  be 
installed  in  the  new  power  house. 


Massachusetts. 

Amherst,  Mass. — The  Amherst  &  Sunderland  Electric  Railway 
was  formally  placed  in  operation  June  16. 


Fall  River,  Mass. — Negotiations  for  the  consolidation  of  the  Fall 
River  Street  Railway  and  the  Globe  Street  Railway  have  been 
resumed. 


Worcester,  Mass. — The  Blackstone  Valley  Street  Railway  Com- 
pany has  changed  its  name  to  Worcester  &  Blackstone  .Street  Rail- 
way Company. 

East  Bridgewater,  Mass.— The  East  Bridgewater  Street  Rail- 
way Company  has  just  purchased  a  site  on  which  a  barn  will  be 
erected  immediately.  

Worcester,  Mass. — Negotiations  are  pending  for  the  sale  of  the 
Worcester  &  Blackstone  .Street  Railway  to  the  Worcester  Suburban 
Street  Railway  Company. 

Milpord,  Mass. — The  Milford  &  Upton  Street  Railway  Company 
is  said  to  be  negotiating  for  the  purchase  of  the  power  plant  of  the 
old  Milford  &  Hopedale  Company. 

Bridgewater,  Mass.— The  Bridgewater,  Whitman  &  Rockland 
Street  Railway  Company  is  taking  steps  toward  incorporation.  Ten 
per  cent  of  the  stock  has  been  paid  in. 

Springfield,  Mass. — Directors  of  the  .Springfield  .Street  Railway 
have  authorized  the  president  and  treasurer  to  build  the  proposed  car 
barn.    The  building  will  be  169  x  igo  ft. 


Bk'k.kton,  MASS.-The  Brockton,  Bridgewater  &  Taunton  Street 
Railway  was  formally  opened  June  14,  thus  completing  a  direct  line 
of  electric  railway  from  Boston  to  Taunton. 


Amherst,  Mass.— A  pleasure  resort  has  been  established  by  the 
Amherst  Electric  Railway  Company.  The  travel  alreatly  exceeds 
the  most  sanguine  expectations  of  the  projectors. 


Boston,  Mass.— William  A.  Gaston,  president  of  the  Boston  Ele- 
vated Railway,  says  construction  will  begin  without  delay,  and  that 
the  West  End  Street  Railway  will  be  leased  forthwith  as  permitted 
by  the  elevated  road  act  which  has  been  signed  by  the  Governor. 


Milford,  Mass. — The  selectmen  will  not  require  the  Milford  & 
Upton  Street  Railway  Company  to  put  up  a  cash  forfeit  of  §3,000  and 
will  be  satisfied  with  macadamizing  in  place  of  paving.  Having 
received  these  concessions  the  promoters  promise  to  have  the  road 
built  bv  October  i. 


Brockton,  Mass.— The  Brockton,  Bridgewater  S:  Taunton  Street 
Railway  Company  will  petition  the  railroad  commission  to  approve 
the  present  issue  of  #200,000  worth  of  stock  and  for  an  increase  of 
S5o,ooo.  A  mortgage  will  be  given  the  American  Loan  &  Trust  Com- 
pany to  secure  an  issue  of  S20o,ooo  bonds. 


Middleisoro,  Mass.— The  Taunton  Si  Middleboro  Street  Rail- 
way Company  has  been  incorporated  to  build  11  miles  of  electric 
road  from  Middleboro  to  Bridgewater,  with  connection  with  Brockton 
and  Taunton.  Capital  stock,  $150,000;  incorporators,  Stephen  F. 
O'Hara,  of  Middleboro,  and  Sidney  T.  Nelson,  of  Lakeville. 


Onset,  Mass.— Stockholders  of  the  East  Wareham,  Onset  Bay  & 
Point  Independence  Street  Railway  Company  have  refused  the 
request  of  the  directors  for  a  receiver.  At  the  request  of  the  minor- 
ity there  was  added  to  the  directory,  J.  Q.  A.  Whittemore  of  Newton, 
Isaac  B.  Eldridge  of  East  Wareham  and  Hardy  Smith  of  Onset 
Bay. 

WiNTHROi",  Mass.— The  Winthrop  Street  Railway  Company  has 
been  incorporated  to  build  eight  miles  of  road.  Capital  stock,  jtSo,- 
000;  directors,  W.  G.  Wheildon,  William  W.  Uavis,  Edward  F. 
Draper  and  Aaron  R.  Sanderson  of  Boston;  Samuel  G.  Erwin  of 
Winthrop;  George  S.  Forbush  of  Brookline,  and  Charles  E.  Folsom 
of  Winchester. 

Bridgewater,  Mass. — Stockholders  of  the  Bridgewater,  Whit- 
man &  Rockland  Street  Railway  Company  voted  June  30  to  pay  up 
all  the  stock  and  to  begin  construction  as  soon  as  preparations  could 
be  completed.  President,  William  A.  Tucker,  of  Boston;  secretary, 
George  A.  Butman,  and  treasurer,  Charles  A.  Wilson.  Directors,  J. 
T.  King,  C.  S.  Stevens,  R.  W.  Nutter,  C.  F.  Allen,  George  J.  Morse, 
C.  H.  Wilson,  George  A.  Butman,  William  A  Tucker  and  Fred  O. 
Hinds. 

'    Michigan. 

Jackson,  Mich. — Receiver  W.  A.  Foote  of  the  Jackson  Street 
Railway,  plans  a  thorough  rebuilding  of   the  system. 


.Saginaw,  Mich. — The  council  has  passed  the  ordinance  declaring 
the  franchise  of  the  Union  Street  Railway  Company  forfeited. 


Detroit,  Mich. — Springwells  township  has  granted  the  Detroit 
Electric  Railway  a  30-year  franchise  for  an  extension  on  Michigan 
avenue. 

Saginaw,  Mich. — The  Union  Street  Railway  Company  has  applied 
to  the  supreme  court  for  a  temporary  injunction  to  restrain  the  city 
from  tearing  up  its  tracks. 

Battle  Creek,  Mich.  -  E.  E.  Downs  and  K.  N.  Rowley  are  said 
have  to  sold  their  interest  in  the  street  railway  to  eastern  capitalists, 
who  are  to  build  the  interuban  line. 


NiLES,  Mich. — Peter  English,  of  Benton  Harbor,  is  said  to  have 
interested  eastern  capitalists  in  the  proposed  electric  road  from  Niles 
to  Buchanan,  Barren  Lake  and  South  Bend,  Ind. 


Port  Huron,  Mich.  -Judge  Fred  S.  Wheat,  of  Caro,  has  obtained 
franchises  in  Lexington,  Moore,  Custer,  Watertown  and  Elmer  town- 
ships for  the  proposed  electric  road  to  Port  Huron. 


Holland,  Mich.  The  Holland  &  Lake  Michigan  Electric  Rail- 
way Coni|iany  has  been  incorporated  to  build  through  to  Macatawa 
Park.     Capital  stock,  *i 50,000.     George  E.  Kolleii  is  interesteil. 
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Detroit,  Mich.— Fred  J.  Blakeley,  representing  Pack  &  Everett 
of  Detroit,  has  been  looking  into  the  construction  of  an  electric 
railway  from   Detroit  to   Romeo  via  Utica. 


Benton  Harbor,  Mich.— Stockholders  Henry  D.  Deam,  Andrevir 
H.  Deam  and  John  Mears  of  the  Benton  Harbor  &  Eastern  Electric 
Railway,  have  brought  suit  against  President  John  W.  Hamilton, 
Treasurer  C.  G.  Davies  and  Secretary  W.  H.  Mollis,  charging  them 
with  making  improper  issues  of  stock  for  the  alleged  purpose  of 
enriching  themselves. 

Jackson,  Mich.— William  Foote  has  been  appointed  receiver  of 
the  Jackson  Street  Railway,  the  Fidelity  Loan  &  Trust  Company 
having  commenced  a  foreclosure  of  $150,000  mortgage  bonds,  on 
which  f4,ooo  interest  is  due  and  unpaid.  The  road  has  been  running 
behind  for  three  years  and  is  in  a  dilapidated  condition.  The  nego- 
tiations for  its  sale,  which  have  been  in  progress  for  some  time,  have 
failed.  

Mississippi. 

Jackson,  Miss.— C.  W.  Howard,  of  Chattanooga,  Tenn.,  has  been 
granted  a  franchise  to  build  an  electric  street  railway.  Northern 
capitalists  are  said  to  be  interested  with  him. 


Missouri. 

Sedalia,  Mo. — Lightning  on  June  18  burned  out  all  the  generators 
of  the  Electric  Railway,  Light  &  Power  Company. 


Kansas  City,  Mo. — The  axles  under  the  new  cars  of   the  Metro- 
politan Street  Railway  are  being  replaced  by  larger  ones. 


St.  Louis,  Mo. — The  Lindell  Railway  has  closed  the  deal  for  the 
purchase  of  the  electric  and  cable  lines  of  the  Missouri  Railroad 
Company.  

St.  Joseph,  Mo. — It  is  expected  that  the  contemplated  improve- 
ments and  extensions  of  the  St.  Joseph  Street  Railway  will  soon  be 
carried  out.  

Jefferson  City,  Mo. — Hon.  S.  W.  Cox  will  submit  a  proposition 
for  an  electric  railway  to  the  council,  If  a  liberal  franchise  is 
granted  sufficient  capital  is  promised  by  D.  W.  Cox  qf  Harrisburg, 
Pa.  

Kansas  City,  Mo.— Getty  &  Hutchings,  attorneys  of  Kansas  City, 
Kan.,  represent  eastern  capitalists  who  contemplate  buildmg  29  miles 
of  electric  road  connecting  Kansas  City  with  Leavenworth  and  Fort 
Leavenworth.  

Kansas  City,  Mo.— General  Manager  W.  H.  Holmes  of  the 
Metropolitan  Street  Railway,  says  that  an  extension  of  the  Troost 
avenue  cable  line  to  Forest  Hill  is  one  of  the  improvements  con- 
templated.    It  will  probably  be  made  this  summer  or  fall. 


St.  Louis,  Mo. — The  St.  Louis,  Fenton  &  Southwestern  Railroad 
Company  has  accepted  the  franchise  granted  three  months  ago  for 
44  miles  of  electric  road  between  St.  Louis  and  Morse's  Mill.  Con- 
struction must  begin  within  six  months  and  be  completed  within  two 
years. 

New  Jersey. 

Camden,  N.  J. — The  Camden  &  Suburban  Railway  will  build  a 
4-mile  extension  from  Collingswood  to  Haddonfield. 


Elizabeth,  N.  J. — Permission  to  extend  its  tracks  through  three 
streets  is  asked  by  the  Westfield  &  Elizabeth  Street  Railway 
Company. 

Red  Bank,  N.  J. — The  trolley  company  has  accepted  a  franchise 
over  the  highway  now  occupied  by  its  tracks.  The  company  agrees 
to  pay  $250  annually  and  to  maintain  12  electric  lights. 


Newark,  N.  J. — The  Consolidated  Traction  Company  will  extend 
its  Clinton  Township  line  to  Elizabeth  street,  Irvington,  before  Octo- 
ber I,  a  franchise  having  been  granted  by  the  Irvington  trustees. 


Jersey  City,  N.  J.— Stockholders  of  the  Consolidated  Traction 
Company  met  June  17  to  ratify  the  purchase  of  the  line  from  Newark 
to  Passaic,  operated  by  the  Passaic  &  Newark  Traction  Company, 


New  Brunswick,  N.  J. — The  ordinance  for  the  extension  of  the 
Brunswick  Traction  Company's  line  through  Raritan  Township  has 
passed  its  second  reading.  The  line  will  be  single  track  with 
turnouts.  

RoSELLE,  N.  J. — The  New  York  &  New  Orange  Railroad  Com- 
pany has  been  incorporated  to  build  between  Roselle  and  New 
Orange.  Capital  stock,  Sioo,ooo.  President,  Robert  Grimes,  Elmira, 
N.  Y.;  vice-president,  Dennis  Long,  Union;  treasurer,  \V.  S.  McCord, 
Elmira,  N.  Y.;  secretary,  C.  \V.  Manahan,  East  Orange. 


Paterson,  N.  J. — The  Saddle  River  Traction  Company  has  been 
incorporated  with  Siocooo  capital  stock,  of  which  825,000  has  been 
paid  in.  The  incorporators  are  Gen.  Bird  W.  Spencer,  Michael  F. 
Burns  and  Gilbert  S.  Bogart.  Gen.  Spencer  was  president  of  the 
Passaic  &  Newark  Electric  Railway,  which  was  recently  sold  to  the 
Consolidated  Traction  Company. 


New  York. 

Buffalo,  N.  Y. — Ground  has  been  broken  by  the  Buffalo  Traction 
Company  for  its  new  system. 


Lyons,  N.  Y. — The  Lyons  &  Sodus  Bay  Electric  Railroad  Com- 
pany asks  right  of  way  through  Wayne  also. 


Albany,  N.  Y.  — The  Greenbush  &  Nassau  Electric  Railway  Com- 
pany has  accepted  its  franchise  and  given  bond. 


Brooklyn,  N.  Y. — The   Brooklyn  City  &  Newtown  Railroad  has 
filed  a  certificate  showing  its  proposed  extensions. 


Brooklyn,    N.    Y. — Southampton    has    granted    the  Riverhead, 
Quogue  &  Southampton  Railway  permission  to  build. 


New  Brighton,  N.  Y. — The  Staten   Island  Midland  Railroad  has 
received  permission  to  double-track  its  line  on  Clove  road. 


Greenville,  N.  Y. — The  Greene  County  Traction  Company  has 
been  reorganized,  only  one  of  the  old  directors  remaining. 


Syracuse,   N.   Y. — The   Lakeside    Railway  franchise  has    been 
extended.    Construction  is  now  required  to  begin  July  i,  iSgS. 


Buffalo,  N.  Y. — Control  of  the  Buffalo,  Bellevue  &  Lancaster 
Electric  Railway  has  been  acquired  by  the  Bufifalo  Railway 
Company. 

Buffalo,  N.  Y. — Trustees  of  Depew  village  have  voted  to  grant 
the  Buffalo  &  Depew  Railway  Company  a  franchise  for  the  proposed 
electric  road. 

Potsdam,  N.  Y. — H.  A.  Odell,  of  New  York,  has  been  looking  over 
the  ground  to  determine  whether  an  electric  road  to  Colton  would  be 
a  paying  proposition. 

Auburn,  N.  Y. — The  state  railroad  commission  has  denied  the 
application  of  the  Auburn  &:  Western  Railroad  for  right  to  build  an 
electric  line  to  Seneca  Falls. 


White  Plains,  N.  Y.— The  White  Plains  &  Elmsford  Electric 
Railway  Company  has  placed  its  line  between  White  Plains  and 
Tarrytown  in  successful  operation. 


Hudson,  N.  Y. — E.S.  Benedict,  superintendent,  says  that  the  Hud- 
son Electric  Railway  will  ultimately  be  extended  to  Chatham.  The 
extension  to  Claverack  will  probably  be  made  very  soon. 


Oswego,  N.  Y. — Receiver  Tidman  finds  himself  unable  to  nego- 
tiate the  certificates  of  the  Lake  Ontario  &  Riverside  Railway  except 
at  a  discount  of  2  per  cent,  which  he  is  unwilling  to  give. 


Buffalo,  N.  Y. — The  state  board  of  railroad  commissioners  on 
June  30  hear  the  application  of  the  Buffalo,  Hamburg  &  East  Aurora 
Railway  Company  for  a  certificate  of  public  convenience  and  neces- 
sity. 
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New  York,  N.  Y. — The  state  railroad  commission  has  granted  the 
Metropolitan  Street  Railway  Company  right  to  change  from  horse 
power  to  the  conduit  electric  system  on  its  4th  and  Madison  avenue 
lines.  

Oneonta,  N.  Y. — E.  A.  Mathews,  of  Binghamton,  who  constructed 
the  Binghamton.  Lestershire  &  Union  Electric  Railway,  is  soliciting 
subscriptions  to  the  stock  of  the  proposed  Oneonta  &  Otsego  Valley 
Railroad.  

Wellsville,  N.  Y. — E.  C.  Bradley,  James  Macken  and  John  Mc- 
Ewen,  are  a  committee  to  solicit  funds  for  the  construction  of  the 
proposed  electric  railway  from  Wellsville  to  Bolivar.  It  is  estimated 
that  Si6o,ooo  will  be  required. 


Brooklyn',  X.  Y. — D.  O.  Mills"  purchase  of  Si, 000,000  of  its  bonds 
has  supplied  the  Rapid  Transit  Company  with  funds  for  improve- 
ments, new  cars  and  to  pay  the  expense  of  equipping  for  the  opera- 
tion of  through  cars  to  New  York. 


New  York,  N.  Y. — An  issue  of  $12,500,000  of  5  per  cent  bonds  is 
announced  by  the  Metropolitan  Street  Railway  Company,  the  pro- 
ceeds to  be  used  in  equipping  the  Fourth,  Sixth  and  Eighth  avenue 
roads  with  the  conduit  electric  system. 

Buffalo,  N.  Y. — The  town  board  of  Tonawanda  has  granted  a 
franchise  to  the  Tonawanda  Electric  Railroad  Company,  thus  com- 
pleting George  P.  Smith's  long-desired  right  of  way  between  Niagara 
Falls  and  Buffalo.  Work  must  begin  at  once  and  be  finished  in  ig 
months  under  penalty  of  forfeiting  $20,000. 


Marcellus,  N.  Y.— The  Marcellus  Electric  Street  Railway  Com- 
pany has  been  incorporated  to  build  2.5  miles  of  road  from  the  New 
York  Central  station  at  Camillys  to  Marcellus,  Onondaga  county. 
Capital  stock,  S6o,ooo;  incorporators,  Townsend  K.  Cheyney,  Howard 
M.  Furdham  and  L.  J.  Chase,  of  Buffalo;  E.  Moir,  L.  N.  Mogg,  J. 
M.  Seymour,  Charles  Brown  and  Edmund  Reed  of  Marcellus,  and  J. 
G.  Stevens  of  Sjracuse.  Mr.  Moir  was  chosen  president,  Mr.  Mogg 
vice  president,  E.  Reed  secretary,  and  J.  M.  Seymour  treasurer. 

Brooklyn,  N.  Y. -The  UeKalb  Avenue  &  North  Beach  Railroad 
Company  has  been  incorporated  to  build  an  electric  railway  from  the 
termmus  of  the  DeKalb  avenue  line  to  North  Beach  on  Flushing 
Bay,  a  distance  of  six  miles.  The  road  will  be  controlled  by  the 
Brooklyn  City  &  Newtown  Railroad  Company.  Capital  stock,  S200,- 
000;  directors,  Henry  B.  Hyde  of  Bay  Shore,  Louis  Fitzgerald,  Alfred 
Wagstatf,  Duncan  B.  Cannon  of  New  York  City;  John  N.  Partridge, 
John  L.  Hems,  Thomas  Clark,  Jr.;  Thomas  Ennis  and  George  W. 
Benton  of  Brooklyn. 

Saratoga,  N.  Y. — The  Saratoga  Northern  Railway  Company  has 
been  incorporated  to  construct  ii  miles  of  standard  gage  electric 
railway  from  Saratoga  Springs  to  the  village  of  WInton  and  Mt. 
Mcfiregor.  Capital  stock,  §1,000,000;  incorporators,  Charles  E. 
Arnold,  H.  McGonegal,  L.  C.  Jordan  of  New  York;  J.  B.  Hampton 
of  Philadelphia;  A.  C.  Kaufman,  H.  H.  Schaff,  Edward  R.  Manice 
of  Pittsfield;  J.  B.  Robertson  of  New  Haven,  Conn.,  and  A.  J.  Voyer 
of  Albany.  This  corporation  is  formed  for  the  purpose  of  acquiring 
the  property  and  franchises  of  the  Mt.  McGregor  Railroad  and  of 
the  Saratoga  &  Mt.  McGregor  Railroad  Company.  The  Mt. 
McGregor  is  a  narrow  gage  road,  and  has  a  charter  authorizing  the 
construction  of  a  road  from  Saratoga  to  Lake  (ieorge.  Eventually  it 
is  proposed  to  rebuild  this  road  by  making  it  a  standard  gage  and  to 
extend  it  to  South  Glens  Falls  in  Warren  county. 


North  Carolina. 

MORGANTON,  N.  C— T.  K.  Bruner  of  Kaleigh  is  intereste<l  in  a 
project  to  build  40  miles  of  electric  road  from  .Morgantoij  to  Blowing 
Rock.  It  is  said  capitalists  of  New  York,  Kaleigh  and  Morganton 
are  forming  a  company  with  §300,000  capital  stock. 

Ohio. 

Columbus,  O. — The  fender  ordinance  has  been  revived,  to  force 
the  Columbus  Central  Railway  to  adopt  life  guards. 


Cleveland,  O.— The  Cleveland  &  Southeastern  Electric  Railway 
Company  has  been  granted  an  extension  of  Oo  days  time  in  which  to 
begin  construction. 


Toledo,  O. — Receiver  L.  S.  Baumgardner,  of  the  Put-in-Bay 
Electric  Railway,  sold  the  lease  of  the  line  until  October  1  to  James 
S.  Keith  of  Port  Clinton. 


Cincinnati,  O. — The  Cincinnati  S:  Miami  \'alley  Traction  Com- 
pany has  finished  its  power  plant  at  Busenbark.  The  car  barn  at 
Trenton  has  been  completed. 


Dayton,  O. — Frank  Turner,  city  engineer  of  Dayton,  is  president 
of  a  company  of  capitalists  who  propose  to  build  an  electric  line  from 
Dayton  to  West  Milton  and  Greenville. 


Cincinnati,  O.— A.  Hickenlooper  of  the  Cincinnati,  Hamilton  & 
Dayton  Traction  Company  offers  to  build  a  road  to  carry  passengers 
from  Carthage  to  a  connection  with  the  Consolidated  at  Avondale. 


Tuscarawas,  O. — A  consolidation  of  the  Tuscarawas  Street  Rail- 
way, operating  between  New  Philadelphia  and  Llhrichsville,  and  the 
Tuscarawas  Electric  Railroad,  operating  between  Canal  Dover  and 
New  Philadelphia,  is  pending. 


Cleveland,  O. — The  county  commissioners  have  granted  the 
Cleveland  &  Eastern  Electric  Railroad  Company  a  franchise  to  con- 
struct 51  miles  of  road  through  Cuyahoga  County  to  Orwell,  O.,  with 
the  privilege  of  carrying  barrel  and  package  freight. 

Cincinnati,  O. — Right  of  way  from  Hamilton  to  the  county  line 
has  been  given  J.  C.  Hooven,  president  of  the  Cincinnati  &  Hamilton 
Electric  Street  Railway  Company.  He  agrees  to  have  the  road  fin- 
ished within  16  months  and  in  operation  two  months  later. 


Cleveland,  O.— The  Cleveland  &  Akron  Suburban  Electric  Rail- 
way Company  has  been  incorporated  to  build  and  operate  a  line 
between  the  two  cities.  Capital  stock,  $500,000;  incorporators, 
Harry  C.  Mason,  William  C.  Gayer,  Dr.  J.  C.  Fritch,  J.  A.  Spitzig  and 
Frederick  L.  Taft.  

Mansfield,  O.— The  Richland  Railway  Company  has  been 
incorporated  to  build  between  Mansfield  and  Shelby.  Electricity  or 
steam  will  be  the  motive  power.  Capital  stock,  $10,000;  incorpora- 
tors, Charles  W.  French,  A.  W.  French,  L.  Walker,  V.  A.  Dehnel, 
and  H.  C.  Workman. 


Ashland,  O. — The  Tri-City  Electric  Interurban  Railway  Com- 
pany has  been  incorporated  to  build  between  Loudonville,  Ashland 
county,  and  New  London,  Huron  county.  Capital  stock,  $10,000; 
incorporators,  Bert  J.  Hank,  ICdwin  J.  Bert,  G.  A.  L'llman,  J.  R. 
Swartz,  E.  F.  Shelley,  S.  J.  McCready,  Thomas  Brown,  Thomas  M. 
Beer,  H.  A.  Thomas,  O.  S.  Cartle,  jr.,  S.  C.  Frank,  E.  j.  Grossarp,  J. 
W.  Brinder,  G.  Hess,  S.  H.  Grabill  and  J.  F.  Johnson. 


Cleveland,  O. — With  the  franchises  recently  granted  and  the 
rights  of  way  obtained  from  private  parties  the  Cleveland,  Paines- 
ville  &  Eastern  Electric  Railroad  will  control  the  passenger  and 
package  freight  traffic  along  the  lake  shore  east  of  Cleveland.  The 
privileges  conferred  by  the  last  grant  will  be  exercised  by  the  imme- 
diate construction  of  the  extension  from  Nottingham  to  the  city,  to 
connect  with  the  St.  Clair  line  of  the  Little  Consolidated. 


Pennsylvania. 

Lancaster,  Pa.     The  city  council  has  passed  an  ordinance  com- 
pelling the  Pennsylvania  Traction  Company  to  adopt  fenders. 


I'ottstown,  Pa. — The  Ringing  Rocks  Electrical  Railway  Company 
is  meeting  with  success  in  getting  right  of  way  for  the  extension  to 
Swamp.  

GETTYsmiRG,  Pa. — The  Gettysburg  t^lectric  Railroad  was  sold  by 
the  receiver  June  10  to  the  West  End  Trust  Company  of  Philadelphia 
for  850,000. 

Pittsburg,  Pa.— The  Fidelity  Title  &  Trust  Company  cm  June  11 
was  appointed  receiver  of  the  McKeesport,  Duquesne  iV  Wilmcrd- 
ing  Street  Railway.  

PoTTSViLLE,  Pa. — The  old  power  house  of  tli('  Schuylkill  Electric 
Railway  at  Pottsville,  was  destroyed  hy  fire  on  the  evening  of  July  3. 
All  traffic  was  suspended. 
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Columbia,  Pa.— Receiver  Given  has  authority  from  the  circuit 
court  to  extend  the  Lancaster  &  Lititz  Railway  as  soon  as  a  satisfac- 
tory ordinance  is  passed  by  Lititz  council. 


Pittsburg,  Pa.— The  Braddock  &  Homestead  Street  Railway  has 
been  placed  in  operation.  Mellon  Brothers,  bankers,  own  the  line, 
which  is  three  miles  long.    J.  C.  Ross  is  manager. 


DOYLESTOWN,  Pa.— Wheeler  &  Boody,  who  have  the  contract  to 
build  the  system  of  the  East  Pennsylvania  Traction  Company,  have 
issued  an  execution  against  the  company  on  a  judgment  for  §16,215. 


WiLLiAMSPORT,  Pa.— The  Montoursville  Passenger  Railway  Com- 
pany has  been  incorporated  to  build  from  Williamsport  to  Montours- 
ville via  Loyalsock.  Capital  stock,  $75,000;  president,  William 
Massey.  

Tyler,  Pa.— The  Tylerdale  Belt  Line  Railroad  Company  has 
been  incorporated  to  operate  1.5  miles  of  electric  road.  Capital, 
$15,000;  incorporators,  Samuel  Hazlett,  George  L.  Hayes  and  Samuel 
Workman.  

Pittsburg,  Pa.— Stockholders  of  the  Pittsburg,  Allegheny  & 
Manchester  Traction  Company  have  accepted  the  offer  of  $41  for 
their  holdings,  and  the  line  will  be  consolidated  with  the  United 
Traction  Company.  

Philadelphia,  Pa.— J.  L.  Stadelman  of  Bala,  Pa.,  and  W.  A. 
Stadelman  of  26  Cortlandt  street  New  York,  are  said  to  be  interested 
in  the  Philadelphia  &  Merion  Electric  Railway  Company,  which  is 
to  build  six  miles  of  road. 

Easton,  Pa. — The  Northampton  Electric  Railway  Company  has 
been  incorporated  with  §300,000  capital  stock  by  James  Kerr  of 
Clearfield,  George  S.  Good  of  Lock  Haven,  J.  Frank  Snider,  A.  O. 
Smith  and  G.  S.  Hues  of  Clearfield. 


Philadelphia,  Pa.— The  ordinance  granting  the  Moyamensing 
Avenue  &  Penrose  Ferry  Passenger  Railway  Company  an  extension 
of  time  to  July,  1898,  to  complete  its  system,  has  been  favorably 
reported  by  the  council  committee. 

Beaver,  Pa. — The  Beaver  &  Vanport  Electric  Railway  Company 
has  been  incorporated  to  build  and  operate  two  miles  of  road  between 
the  two  towns.  Capital  stock,  $12,000;  directors,  J.  M.  Buchanan, 
W.  A.  McConnell,  J.  H.  Wilson,  A.  T.  Anderson,  Beaver,  and  J.  T. 
Taylor,  Monaca.  

Easton,  Pa. — The  Easton,  Palmer  &  Bethlehem  Street  Railway 
Company  has  been  incorporated  to  build  12  miles  of  road  between 
Easton  and  Bethlehem.  Incorporators,  W.  B.  Ferguson,  Boston, 
Mass.,  president;  Charles.  F.  Barnes,  Plymouth,  Mass.,  treasurer; 
Frank  E.  Lowe,  Greenfield,  Mass.,  Michael  P.  McGrath,  George  A. 
Murch,  Wesley  A.  Kendall,  and  C.  A.  Richardson,  Worcester,  Mass., 
and  N.  S.  Myric,  Boston,  Mass. 


Danville,  Pa. — J.  M.  Fitzgerald  and  Elias  Nesbaum,  represent- 
ing the  North  Susquehanna  Street  Railway  Company,  are  getting 
consents  for  a  regrant  of  the  franchise  which  has  lapsed  owing  to 
failure  to  begin  construction  within  a  certain  time.  Starting  at  River- 
side the  line,  after  taking  in  the  principal  streets  of  Danville,  will 
pass  on  to  Bloomsburg  and  Espy,  a  branch  diverging  at  Rupert  for 
Catawissa.    The  cost  is  estimated  at  $200,000. 

Tennessee. 

Chatanooga,  Tenn. — Extensive  repairs  are  being  made  on  the 
Market  street  line  of  the  Chatanooga  Electric  Street  Railway 
Company.  

Chattanooga,  Tenn. — M.  F.  Penfield  is  promoting  a  plan  to  buy 
and  operate  the  Lookout  Mountain  Broad  Gage  Railroad.  Sam  W. 
Divine  and  associates  are  figuring  on  acquiring  the  road  and  equip- 
ping with  electricity.  It  would  then  be  operated  in  connection  with 
his  proposed  line  from  the  city  to  the  Chickamauga  Military  Park. 


Chattanooga,  Tenn. — The  Chattanooga  &  Lookout  Mountain 
Railroad  was  sold  June  22,  by  the  Union  Trust  Company  of  Phila- 
delphia, to  the  Chattanooga  &  Lula  Lake  Railroad   Company,  which 


operates  the  new  incline  to  the  mountain.  The  price  was  $15,000. 
The  road  was  built  in  1888,  and  is  ten  miles  in  length.  The  new 
owners  will  equip  and  operate  the  road. 


Texas. 

Dallas.  Tex.— C.  H.  Alexander  and  I.  G.  Randle  are  said  to 
have  purchased  the  track,  rolling  stock  and  good  will  of  the  Dallas 
Consolidated  Street  Railway.  They  pay  $145,000  and  assume  $30,000 
floating  debt.  

Beaumont,  Tex. — The  council  will  refuse  the  application  of  F. 
Zoiner  and  others  for  an  electric  railway  franchise,  and  consider  a 
petition  from  other  parties  who  offer  to  begin  work  within  30  days,  a 
much  shorter  time  than  that  desired  by  Mr.  Zoiner. 


West  Virginia. 

Wheeling,  W.  Va. — The  Wheeling  Railway  Company's  franchise 
ordinance  has  been  rejected  by  the  council. 


Charleston,  W.  Va.— Receiver  C.  B.  Couch  asks  the  court  for 
authority  to  sell  the  Charleston  Street  Railway. 


Wheeling,  W.  Va.— The  Wheeling  &  Elm  Grove  Electric  Rail- 
way ordinance  has  passed  both  branches  of  the  city  council. 


Wisconsin. 

OsHKOSH,  Wis. — The  new  street  railway  has  been  placed  in  opera- 
tion by  the  Citizens'  Traction  Company. 


Fond  du  Lac,  Wis. — Elihu  Colman  has  filed  an  acceptance  of 
the  street  railway  franchise,  but  the  capital  for  construction  has  not 
yet  been  obtained.  

Milwaukee,  Wis. — The  purchase  of  the  Milwaukee  &  Wauwa- 
tosa  Motor  Road  by  outsiders  is  a  blow  to  the  projected  Milwaukee 
&  Waukesha  Railway.  

Milwaukee,  Wis. — C.  F.  Rosenkrantz,  attorney,  purchased  the 
Milwaukee  &  Wauwatosa  Motor  Road,  June  26,  for  $43,500.  His 
clients  are  not  known.  

Racine,  Wis. — Creditors  and  others  interested  in  the  Belle  City 
Street  Railway  met  in  Chicago,  recently,  and  arranged  a  reorganiza- 
tion which  will  be   carried  out  July  i. 

Milwaukee,  Wis. — Henry  C.  Payne  has  concluded  negotiations 
with  Cleveland  capitalists  for  the  formation  of  a  company  to  build  an 
interurban  electric  railway  in  the  Fox  River  Valley. 


Milwaukee,  Wis. — The  Milwaukee  Electric  Railway  &  Light 
Company  is  said  to  have  perfected  plans  for  the  construction  of  a 
line  between  Milwaukee  and  Waukesha,  with  subsequent  extensions 
to  Pewaukee  and  Oconomowoc. 


Neenah,  Wis. — It  is  said  that  Henry  C.  Payne,  of  Milwaukee,  has 
purchased  the  Menasha  &  Neenah  Street  Railway  of  Ferdinand 
Schumacher,  the  oatmeal  miller  of  Akron,  0.,  with  the  object  of 
making  it  a  part  of  his  proposed  interurban  electric  railway. 


Neenah,  Wis.— Henry  C.  Payne  of  the  Milwaukee  Electric  Rail- 
way and  M.  J.  Degnon,  railway  builder  of  Cleveland,  O.,  have  spent 
two  days  inspecting  the  route  of  a  proposed  interurban  railway  from 
Neenah  to  Kaukauna.  Mr.  Payne  says  that  if  the  council  will  grant 
a  satisfactory  franchise  they  will  construct  the  road  in  60  days. 


Racine,  Wis. — Receiver  Hiram  F.  Smith's  petition  for  an  order 
to  sell  the  Belle  City  Electric  Street  Railway  has  been  approved  by 
Judge  Fish.  The  bondholders  will  bid  in  the  property,  and  will 
very  soon  make  improvements  costing  $20,000.  In  addition  to  the 
bonded  debt  of  $300,000  there  are  other  debts  aggregating  $32,000. 


Racine,  Wis. — The  Milwaukee,  Racine  &  Kenosha  Electric  Rail- 
way announces  the  completion  of  its  subway  at  South  Milwaukee 
and  the  operation  of  its  cars  between  Racine  and  the  city  hall  in 
Milwaukee.  The  extension  from  Racine  to  Kenosha  is  being  graded 
and  is  expected  to  be  completed  within  60  days.  The  distance  is  12 
miles  and  Matthew  Slush,  president,  Racine,  is  in  the  market  for  ties, 
poles  and  other  material. 
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WATCH  TOWER  PARK. 


Black  Hawk's  Watch  Tower,  situated  at  the  junction  of 
the  Rock  river  with  the  Mississippi,  is  a  place  made  famous 
bv  its  association  with  the  great  Indian  warrior.  The 
natural  beauty  of  the  surrounding  country,  together  with 
the  historic  associations,  makes  it  an  ideal  place  for  a  park. 
Amusement  features  of  every  kind  have  also  been  provided. 
One  illustration  shows  the  new  Blackhavvk  Inn  which  is  a  fine 
building, 60  x  75  ft.,  encircleil  Iiv  verandas  on  both  floors,  and 


HLACK    HAWK    INN. 

replaces  the  one  burned  last  vcar.  The  main  dining  room 
occupies  the  first  floor  and  the  ball  room  tlie  second.  There 
are  also  small  dining  rooms  to  accommodate  6  to  12  each, 
which  are  separated  by  folding  doors,  and  these  can  be 
thrown  open  so  that  supper  parties  of  40  to  50  may  be 
served.  The  15-ft.  verandas  are  covered  with  comfortable 
chairs  and  settees,  where  patrons  may  sit  and  listen  to  the 
concerts  of  the  band  in  the  music  pavilion  and  enjoy  the 
scenery  of  the  Rock  river.  Then  there  are  the  "  chutes," 
the   tolxiggan   slide,  roller  coaster,  the  merry-go-round,  the 


MEETING   OF    OHIO    STATE  TRAMWAY 
ASSOCIATION. 


The  sixteenth  annual  meeting  of  the  Ohio  State  Tram- 
ways Association  was  held  at  Columbus  on   June  14. 

During  the  morning  the  visitors  were  entertained  by  the 
Columbus  Street  Railway  at  the  hands  of  W.  F.  Kelly,  the 
superintendent,  and  a  trip  was  made  to  Olentangy  Park,  the 
summer  resort  operated  by  the  company.  After  luncheon 
at  the  Hotel  Chittenden,  Fred  N.  Bendelari  of  the  Colum- 
bus Central  Railway  escorted  the  party  in  the  company's 
special  car  Minerva  to  Minerva  Park,  the  resort  of  this 
compan}',  where  the  afternoon  was  very  pleasantly  spent. 
The  meeting  was  not  largely  attended  but  what  was  lack- 
ing in  numbers  was  made  up  in  quality.  Quite  a  number 
of  supply  men  were  present  and  contributed  their  usual 
share  to  a  good  time. 

The  business  meeting  was  held  at  the  Chittenden  in  the 
evening  and  officers  elected  as  follows  :  A.  A.  Anderson, 
Youngstown,  president ;  T.  R.  Catlin,  Canton,  vice-presi- 
dent;  F.  J.  J.  Sloat,  Akron,  secretary  and  treasurer.  As 
Columbus  is  centrally  located  and  convenient  from  all 
points  in  the  state  it  was  decided  to  hold  the  next  conven- 
tion there  on  June  S,  1S98.  The  new  officers  have  not  as 
yet  outlined  the  plans  for  the  ne.xt  meeting  but  it  is  their 
intention  to  have  some  specially  prepared  papers  read  on 
that   occasion. 


BOSTON    TERMINAL    BIG   CONTRACT  LET. 

Wcstinghouse,  Church,  Kerr  &  Co.  have  received  the 
contract  to  equip  the  great  station  of  the  Boston  Terminal 
Railway  Association  with  electric  locomotives,  electric  light, 
heating  and  refrigerating  apparatus  and  interlocking  switches. 
The  electrical  apparatus  will  be  supplied  by  the  Westing- 
house  Electric  &  Manufacturing  Company ;  heating  and 
refrigerating  equipment  by  the  Wcstinghouse  Machine  Com- 
pany, and    the    switching   system    by    the    Union    .Switch   & 


i;ni;.s  at  watch  kiwI'.h  I'Akk. 


shcjoling  gallery,  bowling  alleys,  museum,  open  air  theatri- 
cal [jcrformances,  swings,  swimming,  boating  and  bathing 
to  delight  the  visitor. 

This  beautiful  park  is  the  property  of  the  Tri-City  Rail- 
way Company,  Davenport,  la.,  of  which  James  F.  Lardncr 
is  secretary  and  treasurer.  The  company  has  provided 
ample  facilities  for  carrying  passengers  to  and  from  the 
park.     Cars  leave  the  Tower  every  10  minutes. 


Signal  Company,  another  Wcstinghouse  interest.  All  of 
the  steam  railroads  entering  Boston  have  united  to  build  one 
terminal  station  which  is  to  be  the  finest  in  this  country. 
No  expense  will  be  spared  to  make  it  a  model  of  safety  and 
convenience.  The  selection  of  their  machinery  reflects  great 
credit  on  the  Wcstinghouse  companies,  more  especially  as 
there  was  practically  no  one  other  competitor  able  to  supply 
the  whole  e(|uipment. 
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interesting  Bits  of  Information  from  all  Parts  of  the  Country, 
Boiled  Down  fo:-  Busy  Readers. 


The  Westinghouse  Electric  &  Mamifacturiii;,^  Company 
on  June  22,  declared  a  quarterly  dividend  on  its  preferred 
stock  of   I  ]4  P^i"  cent. 

The  20th  convention  of  the  National  Electric  Light  Asso- 
ciation was  held  at  Niagara  Falls,  June  8,  9  and  10,  the 
attendance  being  large,  and  the  meeting  a  success. 


At  the  annual  meeting  of  the  stockholders  of  the  Barney 
&  Smith  Car  Company,  Dayton,  O.,  the  directors  were  all 
re-elected,  as  were  also  the  officers  of  the  company. 


On  July  7,  a  car  on  the  Inter-Urban  Electric  Railway 
ran  through  the  open  draw  of  the  iron  bridge  two  miles 
south  of  Bay  City,  Mich.,  and  seven  persons  wcredrowned; 
others  were  injured. 

Among  the  entertainments  in  honor  of  the  Mystic 
Shriners  when  at  Detroit  last  month  was  a  monster  trolley 
party.  There  were  53  gayly  decorated  cars  in  line  and  the 
guests  numbered  2,350. 

I.  D.  Ralph,  president  of  the  Owosso  &  Corunna  Trac- 
tion Company,  has  sued  J.  II.  Copas,  an  alderman  of 
Owosso,  for  $20,000  damages  for  slanderous  epithets  applied 
to  him  at  a  council  meeting. 


It  is  reported  that  Henry  A.  Butters,  of  Oakland,  Cal., 
to<^ether  with  some  other  Americans,  forming  a  syndicate, 
has  received  concessions  for  constructing  a  street  railway 
system  in  Johannesburg,   South  Africa. 


The  street  railway  of  Appleton,  Wis.,  will  estalilish,  in 
conjunction  with  the  firm  of  Dorst  &  Ruttledge,  a  summer, 
outdoor  theater. at  Garfield  park  near  the  end  of  its  line, 
where  vaudeville  performances  will  be  given  nightly. 


Last  summer  one  of  the  cars  of  the  Coney  Island  &  Brook- 
lyn Railroad  company  ran  over  the  foot  of  a  little  girl.  It 
was  necessary  to  have  four  of  her  toes  amputated  and  for 
this  loss  she  was  awarded  $1,631  by  a  New  York  jury. 


The  new  directory  of  the  Metropolitan  of  Kansas  City  is 
composed  of  Charles  Francis  Adams  of  Boston  ;  S.  B. 
Armour,  P.  A.  Valentine,  of  Chicago  ;  C.  F.  Morse,  W.  H. 
Holmes,  C.  F.  Holmes,  J.  K.  Burnham,  Chester  A.  Snider, 
and  Wallace  Pratt. 

The  employes  of  the  Citizens  Street  Railway  Com- 
pany, Muncie,  Ind.,  made  a  request  for  an  increase  in  wages 
and  this  was  granted  by  Secretary  Geo.  F.  McCuUoch.  The 
advance  amounts  to  'J]4  P^i"  cent,  and  was  gratefully 
received  by  the  men. 

In  Brooklyn  open  cars  are  not  permitted  when  the  tem- 
perature is  below  60°  F.  and  June  8  was  cold  enough  to 
bar  open  cars.  One  train  crew  was  prosecuted,  but  the 
case  dismissed  because  the  ordinance  had  not  been  properly 
advertised  as  required  bv  law. 


The  Waverly  (N.  Y.)  Electric  Light  &  Power  Company 
has  passed  into  the  hands  of  the  Waverly,  Say  re  &  Athens 
Railway  Company.  The  officers  of  the  new  company  are 
A.  C.  Wade,  president;   P.  L.   Lang,  vice-president;   A.  N. 

Briiadhead,  secretary  and  treasurer. 


D.  K.  Carter,  one  of  the  jury  is  a  $35,000  damage  case 
against  the  Chicago  City  Railway,  was  charged  by  one  of 
the  company's  attorneys  with  soliciting  a  bribe,  offering  to 
secure  a  disagreement  or  a  small  verdict  for  the  plaintiff.  He 
was  sent  to  the  county  jail  for  six  months. 


The  Passaic  &  Newark  Electric  Railway  sprinkles  the 
streets  occupied  by  it  in  Passaic  under  a  contract  with  the 
city  which  pays  for  the  service.  In  order  to  distribute  the 
water  over  the  entire  street  each  sprinkler  is  equipped  with 
a  motor  pump  to  give  the  necessary  pressure. 


The  Southern  Electric  Railway  Compan}-,  St.  Louis, 
reports  a  very  gratifying  increase  in  traffic  during  the  past 
three  months.  This  has  been  sufficient  to  justify  the  com- 
pany in  ordering  10  new  double  truck  cars  and  to  have  the 
single  truck  cars  rebuilt,  lengthened  and  equipped  with  two 
trucks. 


The  street  railways  connecting  Duluth  and  Superior, 
Minn.,  will  henceforth  issue  free  transfers  at  all  times  so 
that  the  fare  from  any  point  in  Superior  to  any  point  in 
Duluth  is  10  cents.  A  year  ago  the  plan  of  o-ivino-  free 
transfers  between  the  hours  of  6  and  S  in  the  mornino-  vvas 
adopted. 

The  Connecticut  Senate  has  passed  the  bill  amendino-  the 
railroad  law  so  that  no  street  railway  is  to  be  built  between 
towns  or  so  as  to  parallel  existing  steam  or  street  railways 
without  the  consent  of  a  judge  of  the  superior  court.  The 
bill  is  said  to  be  satisfactory  to  both  the  steam  and  electric 
interests. 

Through  his  own  carlessness  a  man  in  Portland,  Ore., 
lost  a  leg  and  sued  the  street  railway  for  big  damages.  In 
view  of  the  facts  the  jury  could  not  do  otherwise  than  return 
a  straight  verdict  for  the  defendant,  but  added  the  hope  that 
the  company  would  pay  costs,  buy  a  wooden  leg  and  give 
him  employment. 

The  Milwaukee,  Racine  &  Kenosha  Electric  Railway 
Company  has  constructed  a  culvert  under  the  Chicago  & 
Northwestern  Railroad  tracks,  and  the  first  through  car 
from  Milwaukee  to  Racine  was  recently  run  over  the  line  in 
90  minutes.  The  cars  hereafter  will  make  hourly  trips 
between  the  two  cities. 


The  Connecticut  Senate  modified  the  vestibule  bill  reported 
by  its  committee  and  as  passed,  vestibules  are  not  made  com- 
pulsory for  cities  of  less  than  50,000,  but  left  to  the  discre- 
tion of  the  railroad  commissioners.  It  was  pointed  out  that 
more  accidents  occurred  with  vestibuled  cars  than  without 
and  that  in  many  places  the  use  of  vestibules  would  greatly 
increase  the  danger. 

The  lower  court  has  decided  against  the  Citizens  Railway 
Company,  of  Knoxville,  Tenn.,  and  denied  its  right  to  lay  a 
track  in  Depot  street,  for  which  it  had  received  a  franchise,  on 
the  grountl  that  its  charter  from  the  state  did  not  contemplate  a 
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line  in  that  street  and  consequently  the  franchise  from  the 
citv  was  void.  In  other  words  a  corporation  must  ask  for 
all  it  wants  and  can  not  take  more  as  a  gift. 


The  tax  assessment  of  the  Des  Moines  City  Railway 
Company  has  been  more  than  trebled  this  year  and  the  com- 
pany has  decided  to  collect  more  money  to  pay  the  taxes. 
Tickets,  which  have  been  sold  six  for  25  cents,  are  with- 
drawn and  hereafter  a  straight  five  cent  fair  will  be  col- 
lected. 

The  Ohio  Supreme  Court  has  rendered  a  decision  to  the 
effect  that  the  Main  Street  Line  of  Cincinnati  is  a  trespasser 
and  must  cease  operating  south  of  Liberty  street.  This 
ends  a  7-years'  legal  fight.  The  city  and  the  Consolidated 
Street  Raihvav  are  now  free  to  arrange  for  various  exten- 
sions of  the  latter's  lines,  including  the  Mt.  Auburn  line, 
upon  which  work  will  be  commenced  immediately. 


The  San  Francisco  &  San  Mateo  Electric  Railway  Com- 
panj-  has  made  considerable  progress  in  the  reconstruction  of 
its  entire  system.  The  main  line,  running  on  Harrison  and 
Guerrero  streets,  between  the  ferry  and  13th  street,  will  be 
the  first  to  be  completed.  The  branch  lines  will  then  be 
rebuilt  and  application  for  additional  franchises  will  be  made. 
A  number  of  new  cars  will  be  added  to  the  equipment. 


The  Hamilton  (Ont.),  Grimsby  &  Beamsville  Electric 
Railwav  Company  has  published  a  folder  giving  informa- 
tion regarding  Hamilton  and  the  towns  and  parks  in  that 
vicinity.  A  time  and  special  rate  table  is  also  given.  On 
the  reverse  side  are  some  views  of  picturesque  scenes  along 
the  route  and  a  colored  lithograph  gives  a  good  idea  of  the 
beautifid  country  and  towns  through  which  the  line  passes 
for  23  miles. 

An  ordinance  was  passed  at  Lansdowne,  Pa.,  compelling 
the  Delaware  County  Electric  Railway  company  to  stop  its 
cars  at  each  street  crossing  and  imposing  a  fine  of  $5  for 
each  violation.  A  suit  to  sustain  the  ordinance  was  lost  by 
the  town  and  Judge  Clayton  said  that  such  an  ordinance  was 
unheard  of  even  in  cities  where  the  streets  had  many  times 
the  traffic  in  Lansdowne  and  hence  burdensome  and 
unnecessary. 

The  suit  against  the  Nassua  road  of  Brooklyn  brought 
by  one  of  its  conductors  who  attempted  to  save  himself  from 
falling  by  holding  to  one.  of  the  route  signs  on  the  car  and 
which  gave  way,  has  been  dismissed.  The  company 
claimed  that  the  sign  was  to  tell  the  destination  of  the  car 
and  not  to  keep  people  from  falling  off,  and  that  it  was  no 
negligence  on  the  part  of  the  company  if  it  was  not  securely 
fastened,  and  the  court  took  the  same  view. 


It  appears  from  data  collected  and  published  by  (iilmore 
Brown,  engineer,  of  Wheeling,  W.  Va.,  that  of  the  iH  cities 
in  the  United  States  having  a  population  in  excess  of  100,- 
cxx)  by  the  census  of  1890,  19  have  all  street  railway  tracks 
of  standard  gage,  4  ft.  8}^  in.  St.  Louis,  New  Orleans  and 
Denver  have  three  gages,  3  ft.  6  in.,  4  ft.  10  in.  and  15  ft.  3 
in.,  the  two  former  predominating.  Philadelphia,  Balti- 
more, Cincinnati  and  Pittsburg  have  the  5  ft.  2  in.  gage 
exclusively. 

The  Alley  "  L,"  Chicago,  is  to  make  a  trial  of  an  open 
car  for  the   elevated   service.     One  of  the  regular  cars   was 


dailiaged  by  fire  and  in  repairing  it  some  alterations  are  to 
be  made  in  the  arrangements  of  the  windows.  The  win- 
dows will  be  considerably  larger  than  those  at  present  and 
can  be  let  down  behind  the  panels.  Instead  of  having  the 
seats  extending  along  each  side  they  will  be  arranged  cross- 
wise, except  for  a  short  space  at  each  end.  It  is  expected 
that  this  car  will  be  very  attractive  to  the  passengers. 


The  government  of  Nicaragua  has  granted  a  concession 
to  Messrs.  Barling  &  Davis  to  build  an  electric  road  from 
Rama  or  some  other  point  on  the  Escondido  river  to  Lake 
Nicaraugua.  It  is  stated  that  the  lines  will  pass  through  some 
rich  sections  of  country  and  good  mineral  lands.  It  is 
expected  that  the  power  can  be  furnished  by  water  falls 
which  are  within  close  proximity  to  the  proposed  line. 
Large  land  grants  also  are  a  part  of  the  concession.  Isham 
Sedgwick,  of  Richmond,  Ind.,  is  president  of  the  company. 


The  experiment  of  placing  ordinary  street  letter  boxes  on 
the  street  cars  which  was  inaugurated  at  Des  Moines,  la., 
on  April  19  has  shown  that  this  service  is  greatly  appre- 
ciated by  the  public.  Fifteen  cars  were  equipped  with  the 
boxes  and  on  the  first  day  the  total  number  of  pieces  of  mail 
matter  collected  was  215;  on  May  28  the  total  was  i  ,434. 
In  the  outer  districts  where  there  are  but  two  collections  by 
carriers  per  day  a  gain  of  24  hours  is  made  on  letters  for  the 
East  deposited  after  3  p.  m.  The  department  will  extend 
this  service  as  rapidly  as  possible. 


Two  St.  Louis  school  lads,  who  were  ambitious  to  be- 
come motormen,  slipped  into  the  car  barn  of  the  Mound 
City  Railway  Company  and  proceeded  to  operate  a  car 
within  its  narrow  confines.  The  car  was  soon  beyond  con- 
trol and  butted  into  the  wall.  After  rebounding  the  trolley- 
came  into  contact  with  the  wire  and  again  lunged  into  the 
wall.  After  this  maneuver  was  repeated  once  or  twice  the 
wall  gave  away  and  the  car  went  through  and  into  the  alley. 
The  boys  have  not  been  heard  of  since  and  the  street  railway 
company  has  to  pay  rather  dearly  for  their  experience. 


The  Metropolitan  Street  Railway  Company  of  Kansas 
City  has  been  confronted  with  a  rather  peculiar  kind  of 
trouble.  Along  some  of  the  suburban  lines  the  woodpeck- 
ers, which  are  numerous  in  that  locality,  bore  into  the  trol- 
ley poles  and  build  their  nests.  These  holes  are  of  consid- 
erable size,  and  permits  water  to  accumulate  at  the  heart  of 
tlie  poles.  In  a  short  time  the  poles  rot  and  break  off. 
Along  the  line  between  Kansas  City  and  Independence  the 
company  sent  out  a  man  with  a  shot  gun,  and  a  large  num- 
ber of  the  birds  were  killed  and  the  nuisance  abated.  This 
is  the  only  remedy  that  has  been  found  so  far. 


On  account  of  an  extended  trip  in  Europe,  contemplated 
for  rest  and  the  recuperation  of  his  health,  Alfred  Hand, 
president  of  the  Ithaca  (N.  Y.)  Street  Railway  Company, 
has  sold  out  his  interest  to  E.  G.  Wyckoff  and  II.  Berg- 
holtz  of  Ithaca.  E.  G.  Wyckoff  was  chosen  both  as  a 
director  and  president  of  the  company.  Congressman 
William  Connell  resigned  as  director  and  Chas  J.  Rumsey 
of  Ithaca  was  elected  to  fill  the  vacancy.  Cornell  Univer- 
sity has  invested  $62,000  in  bonds  of  the  company  and 
this  is  considered  a  tribute  to  the  good  financial  standing  of 
the  street  railway,  as  the  University  authorities  are  very 
cautious  about  investments. 
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THE  SWEET  RAIL  DRILL. 


The  illustration  shows  the  rail  drill  invented  by  Arthur 
|.  Sweet  of  Ann  Arbor,  Mich.,  and  manufactured  by  the 
Michigan  Manufacturing  Company  of  Vipsilanti,  Mich. 
The  attachment  and  adjustment  are  controlled  Ijy  the  verti- 
cal lever;  when  the  lever  is  dropped  back  the  drill  is  with- 
drawn from  the  work.  But  three  seconds  are  required  for 
adjusting  or  releasing  the  drill.  The  frame  is  cast  in  one 
piece  and  the  construction  is  very  simple  so  that  a  common 
laborer  can  run  them.  To  reduce  friction  a  special  ball  bear- 
ing is  placed  at  the  rear  of  the  drill  shaft.  There  are  4^  in. 
play  between  the  drill  point  and  the  arms  so  that  there  is  no 
difficulty  in  placing  the  drill  in  position  on   the   largest   gir- 


SWEET   RAIL    DRILL. 

der  rails.  The  drills  used  are  either  No.  i  or  No.  2  taper 
shank  standard  sizes  from  i-^  in.  to  i  in.  in  diameter.  Allow- 
ing labor  at  15  cents  per  hour  it  is  quite  possible  to  drill 
holes  up  to  5/^  in.  diameter  for  less  than  %  cent  apiece,  and 
I -in.  holes  for  a  trifle  more  than  that  amount.  These 
machines  are  made  in  two  sizes,  No.  i  being  specially 
designed  for  T-rails  and  No.  2  tor  girders.  Special  designs 
for  drilling  structural  iron  and  steel  for  buildings  have  given 
excellent  satisfaction.  The  weight  of  this  drill  is  about  150 
lbs.  When  it  is  desired  to  move  the  machine  it  may  be 
turned  upside  down  and  the  balance  wheels  used  as  a  truck. 


CONSOLIDATION  OF  LARGE  COMPANIES. 


The  offer  of  the  Pennsylvania  Iron  Works  of  Philadel- 
phia to  issue  its  preferred  stock  in  exchange  for  the  stock  of 
the  Siemens  &  Halske  Company  of  America  has  been  accepted 
by  the  holders  of  a  majority  of  the  stock  of  the  latter  com- 
pany and  the  two  companies  will  henceforth  work  in 
harmony  with  the  prospect  of  a  complete  consolidation  at  an 
early  date.  The  two  companies  will  receive  all  the  business 
for  engines  and  electrical  machinery  for  the  roads  controlled 
by  the  Philadelphia  syndicate  in  which  C.  T.  Yerkes  is 
interested. 


THE  RATING  OF  BOILERS. 


Recognized  authorities  on  steam  boilers  recommend  that 
in  ordering  a  boiler  the  heating  surface  per  rated  horse 
power  should  be  specified  because  of  the  fact  that  different 
builders  rate  their  boilers  differently,  and  the  minimum  is 
usually  placed  at  11^  sq.  ft.  per  boiler  h.  p.  or  an  evapora- 
tion of  3  lbs.  of  water  from  and  at  212°  F.  per  sq.  ft.  of 
heating  surface  per  hour.  At  the  same  time  and  in  connec- 
tion with  this  recommendation  the  results  of  economy  tests 
of  boilers  are  quoted  which  show  that  one  boiler  may  evap- 
orate the  same  amount  of  water  with  a  pound  of  coal  and 
yet  evaporate  from  two  to  three  times  as  much  per  sc[.  ft. 
of  heating  surface. 

The  actual  power  in  the  engine  cylinder  which  a  given 
boiler  develops  depends  upon  the  engine  in  which  the  steam 
is  worked ;  the  water  which  a  given  boiler  will  evaporate 
per  sq.  ft.  depends  upon  the  heating  surface.  A  gentleman 
of  an  inquiring  turn  once  asked  the  writer  how  long  it 
would  require  for  the  Clark  street  tunnel  under  the  Chicago 
river  to  fill  with  water  if  a  hole  were  to  be  broken  in  it, 
and  added  that  he  meant  an  averaged  sized  hole.  The  rule 
of  1 1 1^  sq.  ft.  per  h.  p.  may  refer  to  average  heating 
surfaces. 

Power  for  July  sajs  editorily  :  "The  capacity  of  a  boiler 
is  its  ability  to  evaporate  water  iaito  steam,  and  when  a  pur- 
chaser is  stipulating  for  a  boiler  of  given  capacity  he  should 
lay  more  stress  upon  the  evaporative  capacity  of  the  boiler 
which  he  chooses  at  a  given  rate  of  efficiency  than  upon  the 
amount  of  surface  furnished,  giving  due  consideration  to  the 
fact  that  at  the  capacity  stipulated  the  efficiency  of  the  boiler 
has  not  commenced  to  fall  off." 


LARGE  ORDER  FOR  WESTINGHOUSE 
COMPANY. 


The  annual  stockholders  meeting  of  the  Westinghouse 
Electric  &  Manufacturing  Company  was  held  at  the  com- 
pany's works  in  East  Pittsburg  on  June  23.  After  choos- 
ing directors,  the  old  board  was  re-elected,  the  announce- 
ment was  made  that  the  company  had  on  June  19  been 
awarded  the  contract  for  fifteen  5,000-h.  p.  generators  which 
the  St.  Lawrence  Construction  Company  is  to  install  at  its 
plant  at  Massena  in  northern  New  York.  This  is  the 
largest  single  order  for  electrical  apparatus  ever  placed  and 
the  amount  directly  involved  is  about  $750,000.  This  order 
together  with  that  the  Cataract  Construction  Company  for 
five  5,000-h.  p.  generators  for  the  Niagara  Falls  plant, 
which  are  now  well  under  way,  brings  the  aggregate  capacity 
of  the  generators  ordered  of  the  company  this  year  to  loo,- 
000  h.  p. 

These  orders  cover  only  the  generators,  anil  there  will 
necessarily  be  required  other  apparatus  of  equal  capacity  for 
the  utilization  of  the  electrical  energy  produced  by  these 
great  generators  and  the  Westinghouse  officials  expect  that 
a  large  proportion  of  the  additional  apparatus  will  be 
ordered  from  that  company  by  reason  of  their  having 
already  secured  the  contract  for  the  principal  apparatus. 


It  is  reported  that  the  contractor  who  is  working  on  the 
trolley  road  building  between  Morrisville  and  Doylestown, 
Pa.,  was  kept  a  prisoner  in  his  hotel  by  a  mob  of  Italians 
who  wanted  money  for  work  done. 
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FOREIGN  FACTS. 


Leads  has  completed   the  Kirkstall   extension  of   its  street 

railway- 
Plans  are  being  discnssed    to  conslrnct  an  electric   railway 

from  Salerno  to  Cava  dei  Tcrreoni,    Italv. 


Derby  council  has  voted  in   favor  of  the  plan   to  construct 
a  light  electric  railway  from  Derby  to  Ashbourne. 

The  proposal  to  build   an   electric  railway    from    Hray   to 
Ulentlolough  is  approved  by  the  commissioners  of  Bray. 


An  English  syndicate  has  obtained  the  concession  to  build 
40  miles  of  electric  railway  in  Barcelona  and  its  suburbs. 


Glasgow  has  appointed  a  sub-committee  to  arrange  for  the 
building  of  the  new  electric  line  between  Springburn  and 
Mitchell  street. 

Blackburn  corporation  has  been  recommended  to  accept 
the  bid  of  Siemens  Bros.  &  Co.  for  the  construction  of  the 
electric  railwa)-. 

The  British  Electric  Traction  Company  has  applied  to  the 
Dudley  council  for  the  right  to  construct  a  system  of  trolley 
lines  in  that  district. 

\'ienna  has  authorized  two  lines  of  electric  railway  extend- 
ing into  the  suburbs.  The  contract  will  probably  be  given 
to  Siemens  &.  Halske. 

The  city  authorities  of  Cologne  have  asked  for  bids  on 
the  construction  of  12  miles  of  electric  railway,  estimates  to 
be  in  bv  September  3. 

The  ]5ristol  Carriage  &  Tramways  Company  has 
applied  for  permission  to  build  an  electric  line  from  Bristol 
to  Ilanham,  a  suliurb. 

The  Halifax  Corporation  Tramways  Act  granting  power 
to  borrow  ^£"20,000  with  which  to  install  electric  motive 
power,  has  passed  Parliament. 


Ratepayers  of  Ramsey,  Isle  of  Man,  have  expressed  them- 
selves in  favor  of  the  proposition  to  build  an  electric  railway 
from  Ramsev  Bay  to  Queen's  Pier. 


Permission  to  operate  its  Burslem  lines  with  steam  power 
has  been  granted  the  North  Staffordshire  Tramways  Com- 
pany, pending  their  equipment  with  electricity. 


Trolley  cars  will  soon  be  running  on  the  island  of  Java. 
The  Union  Electrical  Company  of  Berlin  has  the  contract 
for  the  construction  of  10  miles  of  electric  line  in  Batavia. 


Local  authorities  of  the  Dudley,  Eng.,  district,  where  it  is 
proposed  to  convert  the  steam  railway  to  tlie  overhead  trol- 
ley system,  made  a  visit  of  inspection  recently  to  the  Douglas 
&  Laxey  Electric   Railway. 


At  Dublin  a  4-mile  extension  of  the  United  Tramway  will 
be  built  to  .Sutton  Cross  Roads,  there  to  connect  with  the 
electric  railway  around  Howth,  which  is  to  be  built  by  the 
Great  Northern  Railway  Company. 


Ramsgate  council  has  approved  the  application  of  the  Isle 
of  Thanet  Light  Railways  Company  for  authority  to  con- 
struct the  proposed  electric  railway  from  Pegwell  through 
Ramstrate,  Broadstairs  and  Margate. 


Birkenhead  council  has  rejected  the  proposals  of  three 
firms  to  operate  the  street  railway  with  electric  power.  The 
committee,  however,  favored  the  proposition  of  James  Ross, 
of  Birmingham,  who  wished  to  introduce  the  overhead 
trolley. 

J.  II.  Madden,  U.  S.  consul  at  Smyrna,  Turkey,  writes 
that  there  are  but  two  street  railways  in  that  province,  and 
these  are  both  in  the  city  of  Smyrna.  These  lines  are  of 
small  importance,  as  the  Turks  feel  little  need  of  rapid 
locomotion. 


Arrangements  are  again  being  made  to  construct  the  under- 
ground electric  railway  in  London,  from  Moorgate  street  to 
a  junction  with  the  Great  Northern  Railway  near  Finsbury 
Park.  Parliament  is  asked  an  extension  of  time  in  which  to 
complete  the  work. 

Ghent,  Belgium,  has  settled  the  details  on  which  bids  will 
be  accepted  for  the  construction  and  operation  of  an  exten- 
sive street  railway  system.  Storage  battery  cars  will  be 
operated  in  the  center  of  the  city,  while  in  the  outlying  dis- 
tricts the  overhead  trolley  will  be  permitted. 


Plymouth,  Eng.,  council  has  voted  to  equip  immediately 
one  section  of  the  street  railway  for  electricity  at  an  expense 
of  £7,500,  of  which  £3,300  will  be  required  for  the  over- 
head trolley  construction,  £3,750  for  five  cars  and  £450  for 
rail  bonding.  The  question  of  equipping  another  section  at 
an  expense  of  £12,000  has  been  postponed. 


To  provide  an  adecjuate  supply  of  water  the  municipal 
government  of  Cape  Town  has  built  a  reservoir  with  a 
capacity  of  225,000,000  gallons  on  the  summit  of  Table 
Mountain.  A  water  power  plant  has  been  constructed  on 
the  pipe  line  running  from  tlie  mountain  to  the  Molteno 
reservoir.  Eleetricit\  will  be  supplied  to  light  the  city  and 
to  operate  the  street  railway  system. 


The  Carlsruhe  Street  Railway  Company,  of  Carlsruhe, 
Germany,  writes  us  that  the  conversion  of  its  horse  and 
steam  railway  into  an  electric  line  will  be  commenced  in  the 
fall  of  this  year.  Of  the  9  miles  of  road  one  half  will  be 
equipped  with  the  overhead  trolley,  the  remainder  with  the 
conduit.  Three  engines,  aggregating  450  h.  p.  will  be 
installed  in  the  power  station  to  operate  the  30  motor  cars. 


While  excavating  on  a  line  of  the  Belt  Railway  Company, 
Lexington,  Ky.,  one  of  the  workmen  struck  what  appeared 
to  be  a  piece  of  pipe.  It  proved  to  be  a  6  |-lb.  dynamite 
cartridge  and  a  terrific  explosion  followed,  killing  five  of  the 
negro  workmen  and  fatally  injuring  the  sixth.  The  police 
are  inclined  to  think  that  the  bomb  was  placed  there  by  some 
one  hostile  to  the  railway  company,  but  it  might  have  been 
accidentally  left  there  by  the  workmen  of  the  Cincinnati 
Southern  Railroad  when  previously  excavating  in  the  same 
neighborhood. 
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THE  CENTRAL  LONDON  RAILWAY. 


It  would  be  difficult  to  secure  more  satisfactary  evidence  of 
the  high  esteem  in  which  American  electrical  machinery  is 
held  abroad  than  in  the  fact  that  the  entire  electrical  equip- 
ment of  the  Central  London  Railway,  the  latest  of  the 
underground  lines  of  London,  is  to  be  American.  The 
contract  with  the  exception  of  the  elevators,  has  been  taken 
by  the  British  Thomson-Houston  Company  representing 
the  General  Electric  Company,  and  the  elevator  contract  by 
Frank  J.  Sprague. 

The  road  is  6"^  miles  lonp;  from  Liverpool  street  to  .Shep- 
ard's  Bush,  making  13  miles  of  single  track.  At  the  under- 
ground central  station  now  building  between  the  Bank  of 
England  and  the  Royal  Exchange  the  road  will  receive 
passengers  from  three  railroads  and  as  the  traffic  at  this 
point  is  very  much  congested  the  company  is  constructing 
a  series  of  subways  immediately  below  the  surface  for  the 
convenience  of  its  passengers  in  reaching  the  station. 

The  road  is  double  track  throughout,  the  two  lines  being 


Locomotives  instead  of  motor  cars  will  be  used.  Each 
will  consist  of  a  sheet  iron  cab  containing  the  controller, 
instruments,  air-brake,  sand  boxes,  etc.,  and  mounted  on  a 
locomotive  truck.  There  are  to  be  four  G.  E.  56  motors 
one  to  each  axle,  giving  a  total  drawbar  pull  of  14,000  lbs. 
The  locomotives  are  to  weigh  35  long  tons  and  each  train 
is  to  consist  of  seven  cars  seating  336  persons  and  weighing 
loaded,  105  long  tons.  It  is  estimated  that  the  road  will 
carry  43,000,000  passengers  per  annum  at  an  average  fare 
of  four  cents. 

The  generating  station  is  to  be  located  at  Shepard's  Bush. 
Six  1,300-h.  p.  Allis  engines,  each  direct  connected  to  an 
S5o-k.  w.  G.  E.  dynamo,  constitute  the  power  station  equip- 
ment. The  dynamos  run  at  94  r.  p.  m.  with  a  frequency  of 
25  and  initial  voltage  of  5,000.  There  are  to  be  four  sub- 
stations equipped  with  step-down  transformers  and  rotary 
converters.     The  line  voltage  is  to  be  500. 

The  elevators,  of  which  there  are  to  be  49  will  be  of  the 
double  drum  type  and  run  at  a  speed  of  150  ft.  per  minute. 
The  capacity  of  each  is  15,000  lbs. 


MAP  SHOWING  ROUTE  OF  THE  CENTRAL  LONDON  RAILWAY. 


laid  in  separate  tunnels  of  115^  ft.  internal  diameter  except 
at  the  stations  where  they  are  widened  to  3i  ft.  for  a  dis- 
tance of  375  ft.  At  each  station  are  four  vertical  shafts,  two 
23  ft.  in  diameter  and  S7  ft.  deep  and  two  iS  ft.  in  diameter 
and  76  ft.  deep ;  the  larger  contain  two  entrance  and  two 
exit  elevators  and  the  smaller  ones  spiral  stairways.  The 
route  and  location  of  the  14  stations  are  shown  on  the  map. 
The  rails  weigh  100  lbs.  per  yard  and  are  laid  on  cross- 
ties.  The  third  rail  system  of  contact  will  be  used,  and  the 
line  sectioned  and  the  feeder  system  controlled  by  signal 
boxes.  In  order  to  retard  and  accelerate  the  trains  more 
easily  at  stops  there  is  a  3  per  cent  grade  on  each  side  of 
each  station  ;  it  is  estimated  that  by  this  plan  a  saving  of 
one-third  of  the  power  otherwise  necessary  for  the  acceler- 
ation of  the  trains  will  be  made.  The  schedule  speed  will 
be  1414  miles  per  hour  with  stops  of  20  seconds. 


X-RAYS  AND  DAMAGE  SUITS. 


During  the  trial  of  David  Decatur  vs.  Minneapolis  Street 
Railway  Company,  the  plaintiff  claimed  that  among  other 
injuries,  he  had  received  a  fracture  of  the  bone  at  the  hip 
joint.  This  was  denied  by  Dr.  Fitz-Gerald  who  made  an 
examination  for  the  company.  The  X-ray  picture  settled 
conclusively  that  there  was  no  fracture  but  that  a  bullet, 
lodged  near  the  hip  joint,  was  the  cause  of  the  particular 
complaint  on  the  part  of  Captain  Decatur.  He  suffered 
from  other  injuries  and  damages  sustained  but  his  chief 
grievance  seemed  to  be  that  his  wooden  leg  had  been 
broken. 


The    Metropolitan    of  Kansas   City  contributed  $ro,ooo 
to   a  fund  for  building  a  convention  hall  in  that  city. 
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FRANCHISES  TO  INDIVIDUALS  IN 
ILLINOIS. 


The  question  has  been  asked  us  whether  Section  i  of  the 
new  Allen  law  is  to  be  construed  as  limiting;  the  grantinsj  of 
a  franchise  for  a  street  or  interurban  railway  exclusively  to 
an  incorporated  company  organized  for  that  express  pur- 
pose, or  whether  it  was  consistent  for  the  proper  authorities 
to  grant  a  franchise  to  one  or  more  individuals.  In  the  sec- 
tion in  question,  which  we  quote,  it  will  be  noted  no  refer- 
ence is  made  to  "individuals"  but  only  to  a"companv." 
The  section  reads : 

Sec.  I.  Any  company  which  has  been  or  shall  be  incorporated 
under  any  special  or  general  law  of  this  state  for  the  purpose  of  con- 
structing, maintaining  or  operating  any  horse,  dummy  or  street  rail- 
road or  tramway,  may  enter  upon  and  appropriate  any  property  nec- 
essary for  the  construction,  maintenance  of  its  road,  and  all  neces- 
sary siding,  side  tracks  and  appurtenances,  and  may,  subject  to  the 
provisions  contained  in  this  act,  locate  and  construct  its  road  upon  or 
over  any  street,  alley,  road  or  highway,  or  across  or  over  or  under 
any  waters  in  this  state,  in  such  manner  as  not  to  unnecessarily 
obstruct  the  public  use  of  said  street,  alley,  road  or  highway,  or  inter- 
rupt the  navigation  of  such  waters. 

Undoubtedly  one  of  the  best  authorities  in  the  country 
on  street  railway  law  is  Judge  Egbert  Jamieson  of  Chicago, 
who  is  the  general  counsel  for  the  North  and  West  Chicago 
Street  Railroads.     In  answer  to  the  above  question  he  says : 

"In  reply  to  your  question  'whether  or  not  the  Allen  bill 
is  to  be  construed  as  making  it  unlawful  for  county  super- 
visors or  city  councils  to  grant  a  franchise  for  a  street  rail- 
way to  one  or  more  individuals,'  I  answer:  In  my  opinion, 
the  horse  and  dummy  act  as  amended,  (Allen  bill),  extends 
and  applies  to  persons  or  individuals  as  well  as  to  incorpor- 
porated  companies,  and  that  the  proper  corporate  authorities 
may  now,  as  heretofore,  lawfully  license  one  or  more  intli- 
viduals  to  construct  and  operate  a  street  railroad. 

"  Every  lawful  business  may  be  conducted  by  an  individ- 
ual or  individuals,  but  it  is  not  every  such  business  that  may 
he  carried  on  by  a  corporation.  The  statute  makes  certain 
exceptions.  A  statute  that  prohibited  any  lawful  business 
from  being  conducted  except  by  an  incorporated  company 
would  be  clearly  unconstitutional  anil  void.  The  mere  omis- 
sion in  the  statute  of  the  words  '  person  or  persons  '  in 
connection  with  the  use  of  the  words  '  corporation  or  com- 
pany  '  does  not  limit  the  power  to  grant  a  license  for  a 
a  street  railroad  be  incorporated  companies  only.  The 
words  '  corporation  or  company  '  would  be  construed  as 
extending  or  applying  to  indi\  idiials  as  well  as  to  corporate 
bodies." 

In  direct  confirmation  of  this  opinion  lion.  ICdward  C. 
Aiken,  attorney  general,  advises  us  under  the  same  date, 
as  follows  : 

"  In  determining  the  right  of  the  coininon  coniuil  in  cities 
and  of  county  boards  to  grant  franchises  to  street  railway 
companies  on  and  over  the  streets  anil  highways  under  their 
respective  control,  other  provisions  of  the  law  than  those 
contained   in  the   so-called   '  Allen    bill '   must  be    considered. 

".Sec.  4  of  Art.  II  of  the  Constitution  of  1870,  and 
clauses  9,  24,  25  and  90  of  Sec.  63  of  the  General  Incorpor- 
ation Act  all  relate  to  the  same  subject  matter  and  should  he 
considered  anil  construeil  together  with  the  provisions  of  the 
ao-calletl  '  Allen  bill.' 

"  I  am  of  the  opinion  thai  the  last  named  act  does  not 
deprive  the  common  council  of  cities  or  the  county  board, 
of  the  right  to  grant  street  railway  franchises  to  individuals 


upon  like  terms,  conditions  anil  restrictions  as   if  granted   to 
incorporated  companies." 


PERSONAL. 


H.  M.  Littell  has  returned  from  his  European  trip. 


James  H.  Cronan  has  been  appointed  engineer  and  superintendent 
of  power  house  of  the  Winsted  &  Barrington(Conn.)  Street  Railway. 


W.  D.  Ray,  general  manager  of  the  Everett  (Wash.)  Railway  & 
Electric  Company  resigned  July  i,  and  will  shortly  return  to 
Chicago.  

D.  H.  Goodrich,  secretary  of  the  Omaha  Street  Railway  spent  a 
week  in  Chicago  visiting  relatives  and  friends,  the  first  vacation  in 
three  years. 

Henry  O.  Rodgers,  for  many  years  division  superintendent  of  all 
the  horse  lines  of  the  Market  Street  system  of  San  Francisco  died 
last  month  at  the  age  of  64. 


James  D.  Parker,  the  new  secretary  and  superintendent  of  the 
Sandusky,  (O.)  Milan  &  Norwalk  Electric  Railway  has  taken  up  his 
duties  with  the  company. 

John  A.  Brill,  vice-president  of  the  f.  G.  Brill  Company,  last  month 
returned  from  a  tour  of  Great  Britain  and  the  Continent;  he  was 
greatly  benefitted  by  the  trip. 


Columbus  R.  Cummings,  of  Chicago,  owner  of  the  Grand  Rapids, 
Mich.,  Street  Railway,  and  financial  backer  of  the  South  Chicago, 
died  on  July  12,  after  an  illness  of  several  months. 


H.  R.  Conklin,  formerly  superintendent  on  the  Jefferson  Avenue 
Railroad  Company,  St.  Louis,  has  been  appointed  general  manager 
of  the  Citizens'  Traction  Company,  Oshkosh,  Wis. 


Wm.  B.  Walker  resigned  as  director  of  the  Chicago  City  Railway 
Company  and  E.  G.  Hamilton  was  chosen  as  his  successor.  Mr. 
Walker  expects  to  make  his  home  hereafter  in  Boston. 


E.  U.  Dubois,  who  recently  went  from  Chicago  to  Muncie,  Iiid.,  to 
take  up  the  duties  of  supernitendent  of  the  Citizens'  Street  Railway 
Company  was  seriously  prostrated  by  the  heat  last  week. 


William  Keutgen,  secretary  of  the  Staten  Island  Rapid  Transit 
Company,  died  on  June  9,  having  failed  to  recover  from  an  operation 
for  appendicitis.  Mr.  Keulgen  was  46  years  of  age  and  had  been 
with  the  company  ever  since  its  organization. 


E.  E.  Downs,  formerly  general  manager  of  the  electric  street  rail- 
ways of  Lansing,  Kalamazoo  and  Battle  Creek,  Mich.,  has  severed 
his  connection  with  these  companies  and  is  now  with  the  interurban 
road  now  building  between  Indianapolis,  Anderson  and  Marlon,  Ind. 


J.  F.  Heyward,  formerly  general  manager  of  the  City  &  Suburban 
of  Baltimore,  was  elected  secretary  of  the  Consolidated  when  the 
former  company  was  merged  in  the  latter  but  resigned,  asking  to  be 
relieved  on  July  1 ;  the  reason  given  by  Mr.  Heyward  is  that  he  pre- 
ferred to  continue  in  the  o|)erating  branch  of  street  railroading. 
Thomas  C.  Jenkins,  the  son  of  (ieorge  C.  Jenkins  the  superintendent 
of  motive  power,  has  been  elected  secretary  of  the  Consolidated. 


The  many  friends  of  Clement  C.  Smith,  superintendent  of  the 
Falk  Manufacturmg  Company,  will  learn  with  deep  regret  of  the 
death  of  his  brother,  Walter  C.  Smith.  He  was  in  charge  of  the  con- 
struction of  a  road  at  Norfolk,  V'a.,  and  with  a  party  of  friends  went 
bathing  in  the  shallow  water  near  Craney  Island  Light,  in  the  Eliza- 
beth river.  While  swimming  he  was  taken  with  cramps  and  lost 
before  help  could  reach  him.  The  body  was  recovered  five  days 
latiT  and  brought  to  Milwaukee  for  interment.  The  deceased  was  a 
young  man  of  much  promise,  and  his  sudden  death  lends  unusual 
sadness  to  the  termina'ion  of  a  bright  future. 
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The    Davis  Rail  Brake   Company   has  been   incorporated 
at  Detroit,  Mich.,  to  manufacture  street  and  steam  car  brakes. 


The  Pennsylvania  Steel  Company  is  supplying  the  64-lb. 
T  and  the  SS-lb.  girder  rail  for  the  new  Falls  Road  Electric 
Railway  at  Baltimore,  Md. 


Smethurst  &  Allen  of  Philadelphia  have  the  contract  for 
all  the  overhead  work  on  the  big  interurban  of  the  Mead- 
ville  Traction  Company  at  Meadville,  Pa. 


The  Automatic  Electric  Traction  Company  has  been 
incorporated  at  Chicago.  The  capital  stock  is  $30,000,  and 
the  incorporators  are  Zebulon  Foster,  Edward  Foster, 
Stanton  Foster  and  William   G.  Foster. 


The  Ball  Engine  Company,  Erie,  Pa.,  is  building  two 
1 25-h.  p.  horizontal  tandem  compound  engines  which  will 
be  used  for  the  electric  transmission  of  power  and  light  in  a 
large  works  in  the  city  of   Moscow,  Russia. 


Macartney,  McElroy  &  Co.,  of  New  York,  have  been 
awarded  the  contract  to  supply  all  of  the  material  required 
and  to  construct  eight  miles  of  road  for  the  Sherbrooke 
Street  Railway  Company,  Sherbrooke,  Que. 


The  Columbia  Brake  &  Supply  Company  has  been  incor- 
porated at  Chicago  to  manufacture  street  car  brakes.  The 
capital  stock  is  $100,000,  and  the  incorporators  are  William 
G.  Price,  John  J.  O'Keefe  and  Charles  Atkinson. 


The  Western  Gear  Company  of  Milwaukee,  Wis.,  has 
established  an  eastern  office  for  the  sale  of  its  well  known 
motor  gears  and  pinions.  George  C.  Ewing,  8  Oliver  street, 
Boston,  Mass.,  is  the  company's  eastern  representative. 


The  C.  L.  Pullman  Car  Company  has  been  incorporated 
at  Chicago  to  manufacture  and  sell  street  cars.  The  capital 
stock  is  $5,000,000,  and  the  incorporators  are  Charles  L. 
Pullman,  E.  C.  Pullman,  G.  E.  Highley,  H.J.  Furber  and 
George  S.  Steere. 

The  American  Electrical  Works  of  Providence,  R.  I., 
manufacturers  of  bare  and  insulated  wire,  always  issue 
attractive  advertisements  and  when  the  occasion  offers  pat- 
riotic ones.  For  the  4th  of  July  their  announcement  is  a 
copy  of  "  The  Star-Spangled  Banner." 


The  Western  Gear  Company  of  Milwaukee,  Wis.,  has 
quite  a  handsome  souvenir  for  its  patrons.  It  is  a  silver 
cigar  holder  and  ash  receiver  which  may  he  clamped  on  the 
edge  of  a  desk.  This  token  of  esteem  the  company  woidd 
be  pleased  to  send  to  its  friends  on  application. 


The  business  of  the  Wenstrom  Electric  Company  of 
Baltimore  is  being  mismanaged  and  Christopher  C.  Shriver, 
a  stock   holder,   has   petitioned   the    Circuit   Court  to  have  a 


receiver  appointed.     Judge  Dennis  signed  an  order  to  show 
cause  why  a  receiver  should  not  be  appointed. 


The  Ohio  Construction  Company  has  accjuired  the  Men- 
asha  &  Neenah  Street  Railway,  at  Menasha,  Wis.,  and 
within  sixty  days  will  build  an  interurban  line  through  the 
city.  Interested  with  Henry  C.  Payne  in  the  project  are  M. 
J.  Degnon,  C.  W.  CoUister  and  J.  J.  Hogan,  of  Cleveland. 


Hayes  &  Arthur,  agents  for  electrical  supplies,  Cleveland, 
O.,  have  been  appointed  agents  in  the  territory  of  New 
York  west  of  Syracuse,  and  central  and  northern  Ohio,  for 
the  sale  of  drop  forged  commutator  segments,  manufactured 
by  the  Van  Wagoner  &  Williams  Hardware  Company  of 
Cleveland. 

Hirsch  Bros.,  Chicago  and  New  York,  have  taken  the 
$100,000  bonds  of  the  line  now  under  construction  from 
Holland,  Mich.,  to  Macatawa  Park,  a  distance  of  7^  miles, 
which  also  includes  a  lighting  plant.  There  is  a  resident 
population  served  of  about  15,000  people  and  the  summer 
visitors  increase  this  number  by  20,000. 


The  Brownell  Car  Company,  St.  Louis,  reports  an 
increasing  number  of  inquiries  for  fare  boxes,  one  of  the 
most  recent  being  from  Nijmegen,  Holland.  The  increas- 
ing number  of  interurban  roads  and  the  necessity  of  small 
roads  dispensing  with  conductors,  have  combined  to  recall 
the  many  excellent  advantages  of  a  good   fare  box. 


Hirsch  Bros.  &  Co.  have  effected  a  consolidation  of  four 
of  the  five  electric  lighting  companies  doing  business  in  the 
territory  south  of  39th  street,  Chicago.  Bonds  of  the  new 
company  which  are  to  be  issued  to  meet  maturing  obliga- 
tions of  the  old  companies  and  to  provide  funds  for  exten- 
sions have  been  underwritten  by  an  eastern  syndicate. 


The  Partridge  Carbon  Company,  Sandusky,  O.,  in  reply 
to  our  inquiry  advises  us  its  business  during  the  month  of 
June,  and  to  date,  is  better  than  for  two  years  past,  with 
every  indication  of  keeping  up  right  along.  Secretary 
Speer  attributes  this  to  the  excellent  results  the  Partridge 
goods  are  giving  and  that  new  customers  are  constantly 
finding  out  their  good  qualities. 


The  stockholders  of  the  Consolidated  Car  Heating  Com- 
pany of  Albany,  N.  Y.,  at  the  last  meeting  re-elected  the 
old  board  of  directors  and  declared  a  dividend  of  1.5  per 
cent.  The  officers  are  R.  C.  Pruyn,  president ;  Charles 
Tracey  and  D.  P.  Sewall,  vice-presidents ;  E.  A.  Groesbeck, 
secretary  ;  Charles  A.  Sheldon,  general  manager  and  treas- 
urer ;    [.  F.  McElrov,  consulting  engineer. 


A  successful  test  of  an  air  motor  of  the  Hoadley-Knight 
design  is  reported  on  the  Eckington  &  Soldiers  Home  Rail- 
way. The  car  started  out  with  a  pressure  of  2,050  lbs., 
50  passengers  aboard  and  made  the  circuit  including  32 
stops  within  an  hour.  Stops  were  made  on  the  grades 
and  curves  and  there  seem  to  be  no  difficulty  in  starting  at 
any  point.  At  the  end  of  the  run  the  pressure  in  the  air 
reservoir  was  350  lbs. 


W.  P.  Woods  is  now  the  St.  Louis  representative  of  the 
Simmons    Manufacturing     Company    of     Pittsburg.       Mr. 
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Woods  has  for  a  long  time  past  been  connected  with  the 
Missouri  Car  &  Foundry  Company,  and  leaves  that  con- 
cern to  enter  the  railway  supply  business  on  his  own 
account.  The  St.  Louis  office  is  at  1013  Chestnut  street, 
where  prompt  attention  will  be  given  to  orders  for  street 
railway  supplies  for  all  systems. 


During  the  past  six  months  some  50  street  railways  have 
been  added  to  the  long  list  of  roads  which  have  adopted 
new  process  raw  hide  pinions.  The  use  of  these  pinions  for 
general  machinery  purposes  is  also  steadily  increasing ;  and 
not  only  in  this  country,  but  abroad  as  well.  The  maker, 
(the  New  Process  Raw  Hide  Company,  Syracuse,  N.  Y.) 
reports  shipments  to  England,  Germany,  France,  Russia, 
Ital)',  Sweden,  Australia,  and  South  Africa  and  state  that 
orders  by  cable  are  not  unusual. 


On  June  26,  J.  H.  Bass  and  C.  T.  Strawbridge  were 
appointed  receivers  for  the  Bass  Foundry  &  Machine 
Works  of  Ft.  Wayne,  Ind.  The  works  will  be  operated 
without  interruption  by  the  receivers  under  the  same  man- 
agement as  heretofore  and  all  orders  given  to  or  contracts 
made  with  the  Works  or  with  the  receivers  will  be  promptly 
and  faithfully  e.xecuted.  The  receivership  is  only  temporary 
as  the  assets  are  greatly  in  excess  of  the  liabilities ;  none  of 
the  other  concerns  in  which  Mr.  Bass  is  interested  are 
affected. 

The  Clayton  Air  Compressor  Works,  26  Cortlandt  street, 
New-  York,  has  a  new  catalog  (No.  9)  which  is  one  of  the 
most  complete  ever  attempted.  In  addition  to  the  illustrated 
description  of  the  features  of  the  Clayton  compressor,  and 
data  regarding  the  Clayton  air  lift  pumping  system  there  is 
a  descriptive  article  on  the  use  of  compressed  air,  showing 
the  various  applications  which  have  been  made  of  it  and 
giving  cuts  and  descriptions  of  compressed  air  tools.  The 
catalog  is  issued  for  gratuitous  distribution  and  will  be  sent 
on  application. 

The  Detroit  Steel  &  Spring  Company  states  that  there  is 
a  gradual  improvement  in  its  general  business.  However 
buyers  are  making  their  purchases  very  carefully.  As  an 
indication  of  this,  the  first  six  months  of  this  year  show  an 
increase  of  from  15  to  18  per  cent  as  compared  with  the 
same  period  last  year  yet  the  tonnage  of  the  sales  for  this 
year  is  not  as  great  as  it  was  last.  This  will  be  more  than 
offset  by  a  comparison  of  the  coming  six  months  as  it  is 
safe  to  say  that  the  business  will  be  double  what  it  was 
during  the  last  six  months  of  last  year. 


The  R.  D.  Nuttall  Company  of  Allegheny,  Pa.,  has 
appointed  new  representatives  for  its  northern  states  sales 
department,  in  the  persons  of  Messrs.  Hayes  &  Arthur, 
302  Cuyahoga  building,  Cleveland,  O.  Mr.  Hayes  needs 
no  introduction  to  many  of  our  readers,  being  already  well 
known  in  the  electrical  line,  in  which  he  has  acquired  con- 
siderable experience  and  made  many  friends.  While  not  so 
well  known,  Mr.  Arthur  brings  into  the  Ijusiness  an  untir- 
ing energy  and  a  jileasant  personality  that  will  commend 
him  to  all  with  whom  he  will  come  into  contact. 


The  National  Association  of  Manufacturers  of  the  United 
States  has  secured  a  building  in  Caracas,  Venezuela,  which 
is  to  serve  as  a  sample  warehouse  for  American  goods. 
The    warehouse    is    intended    for   the   (liH|)lay  of   American 


goods  with  a  view  of  bringing  them  before  the  public  under 
favorable  circumstances  for  both  buyer  and  seller.  It  is 
designed  to  make  the  charges  for  space  as  low  as  possible 
and  pay  the  necessary  expenses.  Applications  for  space  or 
further  information  should  be  addressed  to  the  National 
Association  of  Manufacturers,  1751  North  4th  street, 
Philadelphia. 

The  American  Institute  Fair  will  be  opened  .September 
20  and  continue  until  November  4  at  Madison  Square  (jar- 
den,  New  York.  Everything  pertaining  to  railways  and 
transportation  by  land  and  water  will  be  included  in  the 
exposition.  The  institute  has  a  system  of  awards  for  mer- 
itorious inventions  and  improvements  which  include  the  gokl 
medal  of  honor,  the  special  medal  of  silver,  the  medal  of 
taste,  bronze  medals  of  excellence  and  merit,  diplomas  and 
special  awards,  which  are  of  value  in  advertising  and  selling 
any  article  thus  honored.  Dr.  P.  H.  Murphy  is  the  chair- 
man of  the  board  of  managers. 


The  extensive  works  of  the  Ball  Engine  Company,  Erie, 
Pa.,  we  are  glad  to  learn,  are  full  of  work.  This  company 
is  one  of  the  pioneer  builders  of  automatic  engines  for  elec- 
tric purposes,  having  been  building  the  Ball  automatic 
engine  for  15  years.  Under  the  present  management  the 
engine  has  reached  a  high  degree  of  perfection,  and  is  a 
strictly  high  grade  automatic  engine.  These  engines  can  be 
found  in  a  large  number  of  the  electric  light  and  electric 
railway  central  station  plants  in  this  country,  and  there  are  a 
great  number  of  them  that  have  been  running  from  eight 
to  15  years  that  are  today  in  constant  and  satisfactory  use. 


The  Warrenton  Woolen  Company,  manufacturers  of  high 
grade  cloths  for  uniforms,  is  making  very  gratifying  prog- 
ress in  introducing  its  goods  to  street  railways,  and  the 
number  of  roads  now  adopting  these  woolens  for  exclusive 
use,  is  constantly  increasing.  Among  the  roads  where  a 
certain  cloth  is  "  stipulated "  and  which  have  named  these 
goods,  may  be  mentioned  the  Chicago  City  Railway,  the 
North  Chicago  Street  Railroad  and  some  of  the  Brooklyn 
lines.  Theo.  A.  H.  Weinz,  57  Leonard  street.  New  York, 
is  the  sole  agent,  and  is  an  experienced  uniform  man,  who 
has  devoted  many  years  to  a  study  of  the  requirements  of 
that  special  work. 

The  Albert  &  J.  M.  Anderson  Manufacturing  Company, 
289  to  293  A  street,  Boston,  has  just  circulated  a  neat  cata- 
log on  switches,  switch-boards  and  lightning  arresters.  A 
partial  list  of  switch-boards,  including  those  of  the  Buffalo 
Street  Railway,  Metropolitan  Street  Railway,  the  Union 
Traction  and  other  street  railway  companies,  made  by  this 
firm,  is  given.  Tlu-  Ajax  car  arrester  is  also  illustrated  and 
described.  The  company  reports  that  the  switch  department 
is  handling  a  large  amount  of  work  on  storage  battery 
switches  for  large  plants.  A  new  brass  foundry,  lately  built 
and  equipped,  enables  the  company  to  manufacture  copper 
castings  of  a  high  grade  and  every  variety  of  switch  and 
switch-board. 

Frank  J.  Sprague,  who  received  the  contract  for  equip- 
ping the  electric  rolling  stock  of  the  Alley  "  L,"  Chicago, 
subject  to  the  satisfactory  operation  of  a  six-car  train  has  let 
contracts  for  the  eciuipment  of  the  six  experimental  cars,  and 
a  series  of  tests  with  the  train  will  be  made  at  Schenectady 
the  latter  ]>arl   of  July.      Tlie   (jcneral    IClectric   Company  is 
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to  furnish  12  motors;  the  McGuire  Manufacturing  Com- 
pany, 12  trucks;  the  Standartl  Air  Brake  Company,  six  sets 
of  independent  electric  motor  air-brake  equipments.  Other 
contracts  have  also  been  let.  Green  economizers  will  be 
used  in  the  power  house,  Atkinson  and  Roebling  rail  bonds 
have  been  specified,  copper  will  be  furnished  by  the  Western 
Electric  Company,  and  the  construction  work  has  been  let 
to  the  Electric  Installation  Company. 


The  Central  Electric  Company  of  Chicago,  is  well  pre- 
pared to  furnish  all  classes  of  material  necessary  for  repairs 
and  construction.  Jt  gives  especial  attention  to  the  quick 
shipment  of  materials,  and  it  has  surprised  many  of  its  cus- 
tomers to  know  that  their  goods  were  delivered  in  so  short 
a  time  after  having  been  ordered.  The  Central  Electric 
Company  appreciates  the  necessity  of  quick  deliveries, 
therefore  its  promptness.  It  is  always  abreast  of  the  times, 
and  in  possession  of  the  latest  specialties,  which  possess 
merit.  It  does  not  always  claim  to  furnish  material  at  the 
lowest  prices,  but  its  aim  is  high,  and  it  strives  for  the  best. 
Quality  is  the  standard,  and  satisfaction  to  customers  the 
uppermost  motive.  The  company  is  constantly  inquiring  of 
the  trade,  as  to  their  needs  and  soliciting  inquiries,  and  is 
pleased  to  be  of  service  to  all  who  desire  to  investigate  its 
specialties  or  products. 

The  H.  W.Johns  Manufacturing  Company,  New  York 
reports  with  gratification  that  its  sales  of  trolley  line  and 
other  insulating  materials  have  been  greater  during  the  past 
six  months  than  during  any  similar  period  heretofore. 
Shipments  have  in  several  instances  been  notably  large  and 
destined  for  all  parts  of  the  world.  The  toggle  clamp  feed 
wire  insulator  introduced  some  months  ago,  with  its  auto- 
matic, time-saving  and  economic  features,  has  been  quickly 
recognized  as  the  first  practical  embodiment  of  valuable 
improvements  over  all  other  forms  of  insulators  for  support- 
ing and  insulating  heavy  cables.  There  has  been  some 
difficulty  in  keeping  up  with  the  orders  for  the  toggle 
clamp  and  strain  insulators.  The  company  is  enlarging  its 
manufacturing  facilities  in  order  that  there  may  not  be  the 
delay  this  year  in  furnishing  the  II.  W.J.  electric  car  heaters 
occasioned  last  ^ear  b)'  an   underestimation    of  the  demand. 


The  Wcstinghouse  Electric  &  Manufacturing  Company's 
Chicago  branch  has  during  the  past  two  months  secured  a 
big  share  of  the  electrical  contracts  let  in  its  territory.  In 
addition  to  the  big  equipment  of  the  South  Side  Elevated 
Railroad,  already  noted  in  these  columns,  the  Westinghouse 
Company  has  sold  motors  and  generators  to  the  Indian- 
aoolis,  Anderson  &  Marion  Electric  Railway,  Marion,  and 
the  Indiana  Electric  Railway,  Goshen;  a  150-k.w.  genera- 
tor and  several  motor  equipments  to  J.  C.  Hubinger,  Keo- 
kuk, and  eight  equipments  to  the  Sioux  City  Traction  Com- 
pany, Sioux  City,  la. ;  equipments  for  the  Oakland  Rail- 
way, Detroit,  and  a  400-k.  w.  slow  speed  direct  connected 
generator  to  the  Dow  Chemical  Company,  Midland,  Mich. 
Among  recent  contracts  for  lighting  and  transmission  plants 
is  one  with  the  Apple  River  Power  Company  of  New 
Richmond,  Wis.,  where  a  6,000-volt  inductor  type  genera- 
tor will  be  installed,  the  first  of  this  type  installed  by  the 
Westinghouse  Company  in  the  western  territory. 


of  Pittsburg,  New  Yor^,  Chicago  and  St.  Louis,  has 
recently  secured  from  the  Bell  Telephone  Company  of  Mis- 
souri, and  the  Kinlock  Telephone  Company,  (both  of  St. 
Louis)  two  of  the  largest  contracts  ever  let  in  this  country 
(and  probably  in  the  world)  for  telephone  cables,  these  two 
orders  comprising  all  the  underground  work  in  St.  Louis 
yet  contracted  for,  and  constituting  the  complete  cable  equip- 
ment for  both  telephone  companies.  Both  contracts  were 
secured  in  the  face  of  the  most  severe  competition,  and  the 
well  known  excellence  of  the  telephone  cables  manufactured 
by  the  .Standard  Underground  Cable  Company  largely 
influenced  the  placing  of  the  order  with  them,  as  the  prices 
were  exceedingly  close.  To  fill  these  contracts  there  will 
be  required  more  than  650,000  feet  of  cable,  which  in  turn 
requires  about  100,000,000  feet  of  No.  19,  B.  &  S,.  copper 
wire,  and  2,000,000  pounds  of  lead.  To  meet  this  extra- 
ordinary demand,  the  manufacturing  facilities  of  the  com- 
pany in  the  paper  covering  department,  have  recently  been 
doubled,  which  places  it  in  a  position  to  not  only  handle 
this  enormous  volume  of  business  rapidly  and  easily,  but  at 
the  same  time  to  fill  without  any  delay,  the  large,  and  con- 
stantly increasing  orders  for  telephone  cables,  electric  light 
and  power  cables,  rubber  insulated  wire,  etc.,  which  are 
being  daily  entered.  Considerably  more  than  one-half  of 
this  cable  will  be  installed  by  the  Cable  Company,  it  having 
contracted  to  turn  the  cable  system  of  the  Kinlock  Com- 
pany over  to  that  company  complete  and  ready  for  service. 
A  large  force  of  e.\pert  workmen  will  be  employed  for 
nearly  a  year  in  this  work  under  the  direct  supervision  of 
the  St.  Louis  oflice. 


NEW  PUBLICATIONS. 


A.  A.  Schantz,  general  passenger  agent  of  the  Detroit  &  Cleveland 
Steam  Navigation  Company,  Detroit,  has  issued  a  charming  little 
booklet  written  in  verse,  describing  the  lake  trip  to  Mackinac.  It  is 
well  worth  sending  for  and  reading. 


"Illustrated  liinghamton"  is  the  annual  souvenir  issued  by  the 
Binghamton  Railroad  Company,  of  which  J.  P.  E.  Clark  is  the 
enterprising  general  manager.  It  is  a  book  of  36  pages  and  as  its 
name  indicates  is  profusely  illustrated  with  views  of  the  public  and 
private  buildings  of  the  city,  and  the  pleasure  resorts  and  parks 
which  make  Binghamton  so  attractive  in  summer. 


We  have  just  received  the  report  of  the  fifth  annual  meeting  of  the 
Pennsylvania  Street  Railway  Association  held  in  September,  i8g6. 
The  papers  read  at  the  meeting  have  been  published  in  the  Review, 
but  the  verbatim  report  contains  in  addition  to  these  the  discussions 
of  the  subjects,  "Street  Railway  Law"  and  "Liability  Insurance," 
which  are  very  interesting.  In  its  typography  and  presswork  the 
report  leaves  nothing  to  be  desired. 


"The  Street  Railway  System  of  Philadelphia,"  by  Frederick 
Speirs,  Ph.  D.,  is  the  latest  of  the  Johns  Hopkins  University  studies 
in  historical  and  political  science  and  an  interesting  and  instructive 
account  of  the  subject,  giving  the  process  through  which  the  differ- 
ent railways  of  the  city  have  been  combined  in  the  hands  of  the 
LInion  Traction  Company.  Published  by  the  Johns  Hopkins  Press, 
Baltimore,  Md.     Price  Si,  bound  in  cloth. 


The    first   large   underground  work    in    St.  Louis   is  now 
under  way,  and  the  Standard  Underground  Cable  Company 


We  acknowledge  the  receipt  of  the  1897  edition  of  American  Street 
Railway  Investments,  financial  supplement  of  the  Street  Railway 
Journal.  In  addition  to  the  data  which  has  been  incorporated  in 
previous  editions  of  the  "  Red  Book  "  and  the  review  of  the  year, 
making  mention  of  the  most  important  events  bearing  on  street  rail- 
way results,  a  table  has  been  added  in  which  are  compared  the  gross 
receipts  of  1S95  ^'^^  i8q6  of  all  roads  whose  gross  receipts  are  in 
excess  of  §25,000  per  annum.  Companies  are  arranged  according  to 
the  magnitude  of  operations  in  1896,  making  the  table  convenient  for 
comparing  financial  results. 
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G.  E.  52  MOTOR. 


The  General  Electric  Company  offers  a  new  street  rail- 
way motor  having  a  capacity  of  28  h.  p.  which  is  inter- 
mediate between  the  G.  E.  1,000  and  the  G.  E.  800.  The 
new  motor  is  to  be  known  as  the  G.  E.  52  and  is  rated 
according  to  the  G.  E.  standard,  i.  e.,  a  maximum  rise  of 
75°  C.  in  the  temperature  of  the    windings   after  an    hour's 


NO.  52  MOTOR  WITH  CASE  OPEN. 

run  at  the  rated  load,  the  temperature  of  the  air  not  exceed- 
ing 25°  C.  This  motor  is  designed  for  ordinary  street  rail- 
way service  and  will  accomodate  electric  brakes.  The  frame 
is  of  steel,  cast  in  two  bowl-shaped  pieces  and  hinged  and 
bolted  so  as  to  make  it  dust  and  water  proof.  The  motor 
has  four  field  pieces,  each  with  its  own  coil.  The  pole  pieces 
are  bolted  to  the  frame.  The  large  bearing  surface  insures 
small  expense  for  bearing  linings.  The  armature  bearings 
are  designed  for  the  use  of  both  oil  and  grease.  They  are 
constructed  on  the  "outboard"  bearing  plan  and  measure  on 
the  pinion  end,  71^x2^  in.  and  on  the  commutator  end,  63/8 
X2i^  in.  The  upper  support  for  the  lining  is  cast  with  the 
upper  half  of  the  motor  frame  and  the  space  between  the 
inner  end  of  the  lining  and  the  motor  frame  is  occupied  by 
a  thrust  collar  which  also  acts  as  an  oil  guard.  The  lower 
support  for  the  lining  is  a  cap  bolted  to  the  upper  half  but 
not  inclosing  the  lower  half  of  the  oil  guard.  This  allows 
free  outlet  to  the  oil  and  grease  and  makes  it  impossible  for 
the  lubricant  to  work  into  the  motor. 

The  field  coils  are  wound  with   asbestos-covered  wire  and 
arc  "mummified,"  each  being  held  in  jilace  by  a  projection  of 


NO.   52    MOTOR    CLOSED. 

the  pf>le  piece.  The  connections  between  the  upper  ai 
lower  fields  are  made  outside  the  motor  and  both  the  lie 
and  armature  leads  are  brought  out  at  the  front. 


The  armature  is  the  iron  clad,  hollow  core  type,  1  1  in.  in 
diameter  with  a  spread  of  9  in.  The  laminated  core  is  pro- 
vided with  three  ventilating  ducts.  There  are  29  slots  on 
the  armature  periphery,  each  containing  three  coils,  con- 
nected to  87  commutator  bars.  The  small  number  of  coils 
minimizes  armature  repairs  and  grouping  them  admits  of 
good  insulation.  The  small  weight  of  the  armature  is  a 
great  advantage  in  car  operation.  The  standard  gear  ratio 
is  4. 78  with  a  taper  bore  pinion  having  14  teeth  and  a  cast  iron 
gear  with  67  teeth.  The  commutator  segments  are  of  hard 
drawn  copper,  i|^  in.  deep  allowing  a  wearing  depth  of 
1  in.  The  brush-holders  are  standard  and  staggered  to  pre- 
vent wearing  of  ridges  in  the  center  of  the  commutator. 
Each  holder  contains  two  radial  brushes,  2]^  in.  long,  i  i^ 
in.  wide  and  i^  in.  thick.  The  brush-holder  yoke  is  treated 
with  an  insulating  compound  and  is  rubbed  to  an  enamel 
finish,  preventing  the  lodgment  of  carbon  dust. 

The  susjjension  can  be  either  the  nose,  the  yoke  or  the 
sidebar ;  but  the  yoke  suspension  is  especially  recommended 
as  the  weight  of  the  motor  is  then  carried  on  springs,  placed 
on  the  side  frames  of  the  car  trucks.  Lugs  are  cast  on  the 
upper  half  of  the  motor  frame,  to  which  the  suspension  bar 
is  bolted,  the  motor  being  suspended  from  the  top  half. 
This  permits  easy  access  for  inspection  and  repairs  as  the 
lower  half  can  be  swung  down  into  the  pit  without  disturb- 
ing the  upper  half,  which  remains  suspended  from  the  axle 
and  yoke. 

When  mounted  on  33-in  wheels  the  clearance  lictwecn  the 


END    VIEW    OF    MOTOR. 


bottom  of  the  motor  and  the  top  of  the  rails  is  ^7^  in.  and 
between  the  gear  case  and  the  rail  it  is  45,^  in.  The  motor 
without  gear  or  case  weighs  1,460  lbs.  and  complete  with 
gear  and  case  the  weight  is  1,72^  llis. 


OBITUARY. 


Col.  C.  W.  Frazer,  formerly  president  of  the  Memphis 
Street  Railway  and  a  prominent  lawyer,  died  July  10.  Mr. 
Frazer  was  a  well  known  attendant  on  the  conventions  of 
the  American  Street  Railwa}'  Association  in  the  ante-electric 
days,  and  was  the  oljject  of  much  pleasantry  from  the  fact 
that  he  was  drawn  into  street  railway  work  through  taking 
an  unimportant  case  for  the  road  of  which  he  afterwards 
became  chief  owner  and  president.  lie  was  a  bright 
speaker  and  a  successful  manager,  and  was  always  one  of 
the  conspicuous  delegates  and  warmly  welcomed  at  conven- 
tions. 


The  water  pumping  station  at  Chatanooga,  Tenn.,  was 
shut  down  for  repairs  on  June  21  and  the  town  was  without 
water.     The  street  railway  could  not  run  its  cars. 
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FAY  TENONING  MACHINE. 


SANTA  ANA-  LOS  ANGELES  TRANSMIS- 
SION  LINE. 


The  illustration  shows  the  No.  7  automatic  double  tenon- 
ing machine  recently  placed  on  the  market  by  J.  A.  Fay  & 
Co.,  557  to  577  West  Front  street,  Cincinnati.  With  this 
machine  both  ends  of  the  material  are  cut  off  to  the  proper 
length,  and  either  single  or  double  tenoned  ;  the  pieces  are 
fed  through  the  machine  on  an  automatic  carriage,  produc- 
ing tenons  that  are  square  with  each  other,  with  a  great  sav- 
ing of  the  labor  and    time  otherwise    necessary.      There  are 


NO.  7  DOUBLE  AUTOMATIC  TENONING  MACHINE — J.  A.  FAY  &  CO. 


eight  tenoning  heads,  two  on  each  spindle,  and  each  fur- 
nished with  knives  that  will  cut  tenons  6  in.  deep ;  by  using 
two  heads  on  each  spindle  a  tenon  12  in.  deep  may  be  cut. 
The  spindles  are  i  -^1  in.  in  diameter  and  gibbed  to  vertical 
guides  where  an  adjustment  of  12  in.  may  be  had.  The 
vertical  spindles  are  of  the  same  size  and  are  fitted  with 
special  heads  for  working  double  tenons  to  the  depth  of  4 
in.  The  capacity  of  the  machine  is  for  timber  from  10  in. 
to  9  ft.  between  shoulders,  and  up  to  24  in.  wide  and  8  in. 
thick ;  if  the  ends  be  first  cut  to  the  proper  length  it  will 
cut  tenons  on  stock  12  in.  thick. 


A  contract  for  the  transmission  of  power  from  the  river 
running  through  the  Santa  Ana  caiion  to  Los  Angeles  and 
Pasadena,  has  been  concluded  between  the  Southern  Cali- 
fornia Power  Company  and  the  General  Electric  Company. 
The  amount  of  power  to  be  transmitted  at  first  is  4,000  h.  p. 
The  station  will  be  located  in  the  Santa  Ana  caiion,  12 
miles  from  Redlands  and  about  80  miles  from  the  towns  in 
which  the  electric  power  will  be  utilized. 
The  water  will  be  taken  from  the  river 
through  canal,  flume  and  tunnel  along  the 
side  of  the  caiion.  Here  it  will  be  led 
into  a  pipe  line  2,200  ft.  long,  giving 
what  will  be  equivalent  to  a  vertical  fall 
ffl  in  the  water  of  750  ft.     The  wheels  will 

'^       ~'    (fly  A  be  of  the  impact  type,  directly  connected 

to  the  generators  of  which  there  will  be 
four,  each  of  750  k.  w.  (1,000  h.  p.) 
capacity.  The  maximum  line  potential 
will  be  33,000  volts  to  which  potential  the 
initial  voltage  will  be  raised  by  twelve 
250-k  w.  step-up  transformers. 

This  transmission  will  be  the  longest 
commercial  electrical  power  transmission 
as  yet  undertaken,  as  well  as  that  using  the  highest  voltage. 
At  present  the  longest  is  that  transmitting  the  power  of  the 
waters  of  the  Ogden  caiion  in  Utah  to  Salt  Lake  City,  a 
distance  of  36  miles.  The  Los  Angeles  transmission  will, 
be  over  twice  that  distance,  and  three  times  the  longest  dis- 
tance yet  tried  with  the  power  of  Niagara  which  up  to  the 
present  has  only  been  transmitted  to  Buffalo,  a  distance  of 
26  miles. 


BLACK  SAND  POOL  YELLOWSTONE  PARK. 


GENERAL  ELECTRIC  OF  CHICAGO  MAY 
USE  THE  TROLLEY, 


It  appears  that  the  rumors  long  current  to  the  effect  that 
the  Love  conduit  system  would  be  installed  by  the  General 
Electric  Railway  Company  of  Chicago  as  soon  as  its  legal 
battles  were  fought,  were  ill-founded.  The  city  council 
graciously  passed  an  ordinance  permitting  that  company  to 
use  the  overhead  trolley,  but  this  was  vetoed  by  the  mayor. 
Further  action  by  the  council  is  not  to  be  expected  until  the 
factional  fight  among  the  promoters  is  settled. 


Gradual  improvement  in  traffic  can  be  noticed  on  the 
Brooklyn  street  railway  lines,  as  may  be  seen  from  the 
report  of  the  Brooklyn  Rapid  Transit  Company.  For  the 
month  of  June,  1895,  the  gross  earnings  of  the  Brooklyn 
Heights  Railroad  were  $416,611,  and  of  the  Brooklyn, 
Queens  County  &  Suburban  Railroad  $71,595,  making  a 
total  for  the  system  of  $488,206.  In  1896  the  receipts 
decreased  on  the  two  lines  to  $407,496  and  $65,022,  and  the 
total  to  $472,519.  However  an  improvement  is  manifest  in 
this  year's  figures,  which  are  respectively  $427,312  and 
$68,185,  a  total  of  $495,497.  For  the  12  months  ending 
June  30,  the  gross  earnings  amounted  to  $5,345,688,  an 
increase  of  $206,560  over  the  last  fiscal  year. 


"  No  person  who  visits  the  Upper  Geyser  Basin  should 
fail  to  see  Black  Sand  Pool.  It  lies  on  the  south  of  the  main 
Upper  Basin,  and  is  reached  by  a  road  leading  past  the 
beautiful  Punch  Bowl  Spring.  Black  Sand  Pool  is  an  oval 
spring  some  40  feet  long  by  20  or  25  feet  wide.  The  water 
is  of  a  light  blue  sapphire  or  turquoise  color — it  is  not  easy 
to  name  the  precise  tint  in  many  instances — extremely  beauti- 
ful, from  whose  surface  the  steam  constantly  rises.  The 
great  peculiarity  about  it  is  that  the  encircling  sides,  which 
are  in  places  fifteen  feet  high  or  more,  are  composed  of  black 
probably  decomposed  obsidian,  sand." 

The  above  is  taken  from  "  Wonderland  97,"  a  new  book 
published  by  the  Northern  Pacific  Railway.  Send  six  cents 
to  Chas.  S.  Fee,  Gen'l  Pass.  Agent,  St.  Paul,  Minn.,  for  it. 


NEW  CROSSING  LAW  IN  NEW  YORK. 


Among  the  amendments  to  the  general  railroad  law  of 
New  York  is  the  following  section  applying  to  the  cross- 
ings of  street  with  steam  railways  : 

§  68.  All  street  surface  roads  hereafter  constructed 
across  a  steam  railroad  shall  be  above,  below  or  at  the  grade 
of  such  steam  railroad  as  the  board  of  railroad  commissioners 
shall  determine,  and  such  board  shall  in  such  determination 
fix  the  proportion  of  expense  of  such  crossing  to  be  paid  by 
the  street  surface  road. 
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MAYER  &   ENQLUND, 

10  SOUTH  TENTH  ST.       PHILADELPHIA,   PA. 

Electric  Railway  Material  and  Supplies 

OF   EVERY    DESCRIPTION. 


■  X^rniTU    TTJS5     r»OIl.    I*I9.ICUI3    oir- 


Nuttall  Gears  and  Pinions, 

Union  Standard  Trolleys  and  Parts, 

Standard  Overhead  Material,  all  Designs, 
Partridge  Self-Lubricating  Carbons, 

International  Registers  i  Register  Fittings, 
Electric  Headlights,  Electric  Heaters. 

Prompt  Shipments  from  Stock.     Send  for  Catalogues. 


THE  LOVEJOY  TRUCK. 


The  Calumet  Electric  Railway  is  now  experimcntinj^ 
with  a  new  type  of  non-oscillating  truck  which  was  built 
for  the  patentee,  T.  H.  Lovejoy,  by  the  Paige  Iron  Works 
of  Chicago.  The  construction  will  readily  be  seen  from 
the  illustration ;  four  levers  are  pivoted  to  the  rectangular 
frame  which  supports  the  car  body  and  to  the  upper  part  of 
the  pedestals ;   the  two  levers  on  each   side   arc  connected  to 


when  passing  over  a  low  joint,  but  this  arrangement  reduces 
the  vibrations  that  occur  with  independent  springs  to  a  single 
one,  and  that  one  not  so  violent  since  the  impact  of  the 
wheel  must  lift  the  whole  instead  of  the  half  of  the  car  to 
set  up  a  vibration.  The  jaws  of  the  bearings  in  which  the 
supporting  levers  are  mounted  permit  no  lateral  motion  of 
he  car  body,  and,  as  the  trial  on  the  Calumet  demonstrated, 
this  completely  obviates  the  lateral  vibration  or  "  nosing  ' 
which  is  even  more  disagreeable  than'pitching. 


each  other  at  the  inner  ends  by  the  strap  passing  around  a 
leaf  spring  which  at  the  ends  is  connected  to  the  truck  siile. 
VV'hcn  the  manner  in  which  the  connections  arc  made  is  con- 
sidered it  is  evident  that  the  car  body  and  the  truck  side 
must  be  always  parallel  to  each  other  and  that  there  can  be 
no  oscillation  of  the  car  except  a  vertical  motion  of  the 
whole  car  which  is  in  itself  a  very  good  damper  on  "  pitch- 
ing."     It  is  of  course  impossible  to  keep  the  <  ur  liody  level 


THK    I.OVEJOY    NON-ORCII.LATINO    MOTOR    TRUCK. 

CONDUCTORLESS  CARS  AT  LANSING. 


Judge  Person  declined  to  issue  a  writ  of  mandamus  to 
compel  the  Lansing  (Mich.)  Street  Railway  Company  to 
employ  conductors  on  its  cars,  it  being  an  uncontradicted 
fact  that  the  company  is  not  making  enough  money  to  pay 
conductors.  The  judge  holds  that  the  discretionary  writ  of 
mandamus  will  not  he  granted  to  compel  an  impossible  thing. 
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ELECTRIC  STATION  MANAGERS: 


TO    WASTE    YOUR     EXHAUST     STEAM, 

which  you  are  doing,  when  you  can  sell  it  at  a   large 


YOU  CANT  AFFORD 

profit.     Many  Street  Railway  and  p:iectric  Light  Companies  are  making  handsome  dividends  from  this  source. 

YOUR  COAL  BILL 


WILL    BE    NO    HIGHER. 


These  are  some  of  the  street  railway  companies  that 
have  adopted  our  systems: 

Springfield,  (III.)  Elec.  Lt.  &  St.  Ry.  Co. 
Terre  Haute  Electric  Railway  Co. 
Danville  Gas.  Elec.  Lt.  &  St.  Ry.  Co. 
St.  Joseph  Street  Railway  Co. 
Ottumwa  Electric  Railway  Co. 

If  these  are  not  near  you,  write  us  and  we  will  send  you 
addresses  of  users  in  your  vicinity. 

Get  our  New  Catalogue  containing  many  letters  like  this,  and  full  of  information. 


ONE  MANAGER  SAYS: 

**  Have  been  operating  the  steam  plant  five  years,  warming  between  four 
and  five  million  ccbic  feet  of  space.  Income  from  steam  heat  over  $12,000  per 
annum,  all  from  exhaust  steam,  except  from  $300  to  $MX)  additional  fuel  in 
consequence  of  steam  line.  Carry  five  to  ten  pounds  back  pressure,  according 
to  temperature  outside,  and  only  need  to  increase  boiler  pressure  same  amount. 
Have  already  paid  for  the  entire  installment  of  the  steam  heating  system  ont 
of  the  additional  profits  since  we  put  it  in.  We  have  no  trouble  or  expense 
from  leaky  joints,  and  we  do  not  employ  any  additional  help  in  operating  the 
plant  over  what  we  formerly  employed  for  our  lighting  and  street  railway 
service." 


AMERICAS  DISTRICT  STEAM  CO.,  Lockport,  H.  Y. 


BiPFrtopg  of  %ivni  IdflilfDflg  ^ssoriaMons, 


American  Street  Railway  Association. 

Presideat.  B.  MoCullooh,  St.  Loais,  Mo.;  First  Vice-President,  C.  S.  Seegbant, 
Boston,  Mass.;  Second  Vice-President,  D.  B.  Dteb,  Angnsta,  Ga.;  Third  Vice- 
President,  C.  F.  Holmes,  Kansas  City,  Mo.;  Secretary  and  Treasarer,  T.  C.  Pen- 
INQTOS,  Chicago,  111.  Execntive  Committee,  H.  M.  Littell,  New  York;  H.  P. 
Bbaufobd,  Cincinnati,  O.:  C.  H.  Smith,  Troy,  N.  Y.;  H.  Soullin,  St.  Lonis,  Mo.; 
G.  B.  Hippee,  Des  Moines,  la. 

Next  meeting,  Niagara,  N.  Y.,  third  Tuesday  in  October,  1897. 


The  Street  Railway  Accountant's  Association  of 
America. 

President.  Henry  L.  Wilson,  Boston.  Mass.;  First  Vice-President,  C.  M.  Duffy, 
St,  Louis,  Mo.;  Second  Vice-President,  J.  F.  Calderwood,  St.  Paul,  Minn.;  Third 
Vice-President,  C.  B.  ReaviB.  Augusta,  Ga.;  Secretary  and  Treasurer,  W.  B.  Brock- 
way,  Toledo,  O.;  Executive  Committee;  The  Offioeks  and  Dana  Stetens,  Wash, 
ington,  D.  C  ;  W.  S.  Dimmook,  Council  Bluffs,  la;  W.  G.  Ross,  Montreal,  Can.; 
E,  R.  L.  Tiqhe,  Brooklyn,  N.  Y. 


New  York  State  Street  Railway  Association. 

President,  G.  Teaoy  Rooebs,  Binghamton;  First  Vice-President,  W.  Cabtl  Eli; 
Niagara  Falls ;  Second  Vice-Preeident,  John  N.  Beokley,  Rochester;  Secretary 
and  Treasurer,  H.  A.  Robinson,  New  York.  Executive  Committee:  H.  H.  Vbee- 
LAND,  New  York  City;  John  W.  MoNamaba,  Albany;  H.  M.  Watson,  Buffalo,  C.  L. 
RossiTER,  Brooklyn. 

Next  meeting,  Niagara  Falls,  first  Tuesday,  September,  1897. 


Ohio  State  Tramway  Association. 

President,  A.  A.  Anderson,  Youngstown;  Vice-President,  T.  R.  Catlin,  Canton. 
Secretary  and  Treasurer,  F.  J.  J.  Sloat,  Akron;  Chairman  Executive  Com- 
mittee, W.  F.  Kelley,  Columbus. 

Next  meeting,  Columbus,  June  8,  1898. 


Pennsylvania  State  Street  Railway  Association. 

President,  John  Lloyd,  Altoona;  First  Vice-President,  Albert  Johnson, 
Allentowu;  Second  Vice-President,  ROBT.  E.  Weight,  AUentown;  Secretary,  S. 
P.  Leioht,  Lebanon;  Treasurer,  W.  H.  Lanius,  York.  Executive  Committee, 
John  Lloyd.  B.  P.  Mtees,  S.  P.  Leioht,  John  A.  Rioo  and  E.  C.  Felton. 

Next  meeting,  AUentown,  first  Wednesday  in  September,  1897. 


Michigan  Street  Railway   Association. 

President,  W.  L.  Jenes,  Port  Huron  ;  Vice-President,  W.  Wobth  Bean,  St.  Jos- 
eph ;  Secretary  and  Treasurer,  B.  8.  Hanohett.  Jr.,  Grand  Rapids ;  Executive  Com- 
mittee, Officers  of  the  Association  and  Chas.  M.  Swift,  Detroit,  and  E.  E. 
Downs,  Kalamazoo. 

Next  meeting,  first  Wednesday  in  December,  1897, 


Massachusetts  Street  Railway  Association. 

President,  Prentiss  Cummings,  Boston  ;  First  Vice-President,  P.  F.  StTLLITAN, 
Lowell;  Second  Vice-President,  John  R.  Graham,  Quincy;  Secretary,  Chas.  8. 
Clark,  Boston ;  Treasurer;  W.  F.  Pope,  Boston.  Executive  Committee:  E.  P. 
Shaw,  Newbnryport;  E.  C.  Foster,  Lynn;  Chas.  B.  Pratt,  Worcester;  G.  H. 
Campbell,  Lawrence,  and  S.  M.  Thomas,  Taunton.  Auditing  Committee,  J.  N. 
Akaeman,  Worcester ;  C.  S.  Seegeant,  Boston,  and  Robeet  S.  Goff,  Fall  River, 
held  every  month. 


Connecticut  Street  Railway  Association. 

President,  H.  Holton  Wood,  Derby;  Vice-President,  Henry  S.  Parmelee,  New 
Haven  ;  Secretary,  E.  E.  Breed,  New  Britain;  Treasurer,  E.  S.  Goodrich,  New 
Britain.  Executive  Committee,  A.  L.  Young.  Waterbnry;  E.  IseAel  Kilbv  and 
A.  W.  DODOE. 


Texas  Street  Railway  Association. 

President,  Cael  F.  Drake,  Austin ;  Vice-President,  A.  H.  Haywabd,  Houston; 
Secretary  and  Treasurer,  C.  L.  Wakefield,  Dallas.  Executive  Committee : 
The  Offioers  and  Geo.  B.  Hendricks,  Fort  Worth,  and  A.  H.  Hayward, Houston. 

Next  meeting:,  San  Antonio,  third  Wednesday  in  March,  1898. 


The  Maine  Street  Railway  Association. 

President,  W.  R.  Wood,  Portland  ;  Secretary  and  Treasurer,  E.  A.  Newman, 
Portland.  Execntive  Committeee,  W.  R.  Wood,  Portland  ;  H.  Twitohell,  Bath ; 
A.  F.  Gerald,  Wat«rville;  J.  Hathes,  Augusta;  G.  E.  Maoomber,  Rockland;  E. 
H.  Banks,  Biddetord ;  E.  K.  Day,  Sanford;  F.  N.  Ladohton,  Bangor;  F.  W. 
Dana,  Lewiston. 

The  California  Street  Railway  Association. 

President,  Chas.  F.  Crocker,  San  Francisco ;  Vice-President,  S.  B.  MoLenegan, 
San  Francisco;  Secretary  and  Treasurer,  J.  E.  Morris.  Oakland.  Executive  Com- 
mittee, E.  P.  Vining,  San  Francisco;  F.  W.  Wood,  Los  Angles;  L.  Whuler 
Alameda. 
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SUBURBAN  COMMENCES  OPERATION. 

The  Suburban  Railroad  of  Chicago  inaugurated  its  ser- 
vice between  the  West  4Sth  street  terminus  of  the  Metro- 
politan elevated  and  La  Grange  on  July  3.  The  headway  is 
20  minutes  and  the  scheduled  speed  over  20  miles  per  hour 
including  stops.  All  the  company's  cars  were  equipped 
with  air  brakes  by  the  Christensen  Engineering  Company 
of  Milwaukee,  one  with  a  motor-driven  and  the  others  with 
axle-driven  compressors.  The  cars  reach  a  speed  of  30 
miles  and  pick  up  passengers  at  any  point.  Both  types  of 
brakes  have  proved  very  satisfactory,  placing  the  cars  under 
perfect  control. 

SUMMER  TOURS. 


BICYCLE  CARS  AT  PITTSBURG. 


Rivers,  Mountains  and  Seashore. 


GRAND   TRUNK    RAILWAY    SYSTEM. 

The  sale  of  Summer  tourist  tickets  from  Chicago  to  Eastern  Tourist 
Resorts  reached  by  the  Lines  of  the  Grand  Trunk  Railway  System, 
embracing  Niagara  Falls,  Muskoka  Lakes,  St.  Lawrence  River, 
White  Mountains,  Portland  and  Seacoast  Resorts,  commences  June 
1st,  continuing  to  September  30th,  inclusive. 

Seaside  and  White  Mountains  Special.  "  The  Finest  Train  in  the 
World,"  making  weekly  trips  between  Chicago,  Portland  and  Old 
Orchard  Beach.  First  trip  eastbound  from  Chicago,  June  24th.  The 
elegance  and  comfort  of  this  train,  combined  with  the  ever-changing 
panorama  of  Nature's  grand  and  beautiful  scenery  through  which  it 
passes,  makes  It  the  most  desirable  train  between  Chicago  and  the 
Sea  Shore  and  Mountain  Resorts  of  the  East. 

For  further  particulars.  Excursion  Folders,  Time  Tables,  Berths  in 
Sleepers,  or  Tickets,  apply  to  L.  R.  Morrow,  C.  P.  &  T.  A.,  103  Clark 
St.,  Chicago. 


THE  BEST 
ADVERTISERS 

Say  that  one  copy  of  a  publication  that  is 
paid  for,  is  worth  ten  sample  copies  sent  to 
Tom,  Dick  and  Harry. 

The  Street  Railway  Review  is  not  a 
sample  copy  magazine.  There  are  less  than 
one  hundred  roads  in  the  L'nited  States 
that  don't  subscribe  for  it.  One  road  pays 
for  over  one  hundred  copies  each  month, 
and  several  order  five  or  more. 

They  take  extra  copies  for  their  men,  and 
we  make  them  a  special  price  when  they 
order  five  or  more  at  one  time.  How  many 
does  your  road  get?  Don't  you  think  it  will 
pay  the  Company  to  have  their  men  read 
the  Review? 

There  is  no  doubt  that  the  number  of  our 
paid  subscribers  exceeds  the  number  of  pa- 
pers issued  by  any  other  publishers  in  the 
same  line  in  the  world.  Our  subscription 
price  is  $2.00  per  year. 

Address  : 

WiNDSDk  &  Ki:.\i-ii:LD  Puhi.ishinc;  Co. 
Old  Colony  Bldg.,  Chicaj^o. 


The  northern  portion  of  Allegheny  and  the  contiguous 
territory  abound  in  good  roads  and  pleasant  resorts  for 
wheelmen  but  they  were  almost  inaccessible  because  of  the 
steep  hills  leading  to  them.  In  order  to  accommodate  wheel- 
men the  Second  Avenue  Traction  Company  of  PittsVjurg 
placed  a  number  of  bicycle  cars  on  the  Pcrrysville  avenue 
division.  The  bicycle  cars  are  closed  cars,  which  would  not 
otherwise  he  used  in  summer,  with  seats  at  one  side  removed 
and  racks  substituted  ;  the  passenger  may  ride  in  the  same 
car  or  in  the  other  cars  of  the  train.  The  schedule  which 
we  have  received  from  J.  M.  Tate,  Jr.,  general  manager  of 
the  Northside  Division,  provides  for  bicycle  cars  every  15  or 
16  minutes  from  i  to  9  p.  m.  on  Saturdays,  from  7  :30  a.  m. 
to  9  130  p.  m.  on  Sundays  and  other  days  from  6  130  to  9  p. 
m.     The  fare  for  wheel  and  rider  is  15  cents. 


The  Iron  Age  Manufacturers  Index,  published  as  a  supplement  to 
the  Iron  Age  of  July  i,  is  an  octavo  volume  of  146  pages,  giving  the 
names  of  manufacturers  in  the  hardware,  iron,  metal  and  machinery 
trades,  indexed  under  their  products.  For  addresses  reference  is 
made  to  the  advertising  pages  of  the  Iron  Age. 


Wholesale 
Producers  of 


The  ValentJne-Glark  Co. 

WHITE  CEDAR  POLES  AND  TIES. 

234  La  Salle  Street,  =  Chicago,  111. 

Main  Yards:  Green  Bay,  Wis.,  Clare,  Mich,  and  Waukesha,  Wis. 

Kot  quite,  but  praotioally  no. 

A  PERFECT  POLE  .o«STR.ETR.,.w.v«,onK  r ^ 
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(Patent  applied   for.) 

Handsome,  Strong,  Darable,  Cheap. 

Write  tor  Prices.  CREOSOTED  AND  PLAIN. 

BROWN  LEE    A    CO.,    Detroit,    Mich. 


-^  I>03L.E!S 


ESTABLISHED,  1880. 

Cedar  Railway,  Telephone  and 

Electric  Light  Poles,  Pine 

X  Arms  and  Oak  Pins. 

SEVKIV  L.AR4,iE  YAKI>!«. 

W.  C.  STERLING  k  SON, 


MONROE,  MICH. 


NORTHERN  SUPPLY  COMPANY, 

CEDAR  POLES  AND  RAILWAY  TIES. 

Office,  Old  Colony  BIdg.,  CHICAGO,  ILL. 
PESHTiaO,  WIS.  FISHER  and  NATHAN,  MICH. 


PINE,  DAK  a  CEDAR 

FOR    RAILWAY    USE 
FRANK  B. STONE 

FISHER    BUILOINQ  CniCAGO 


488 


(^tet5\ail*^5ycyl^ 


MUST  SUE  TO  RECOVER. 


A  decision  by  Judge  McAdams,  of  the  Supreme  Court  of 
New  York,  defines  the  liabilities  of  street  car  companies 
when  passengers  are  transferred  without  being  given  tickets, 
and  a  second  fare  is  collected.  In  such  a  case  John  A.  Stew- 
art sued  under  the  railroad  act  and  secured  a  judgment  against 
the  company  for  $50,  which  is  the  penalty  for  receiving 
more  than  the  lawful  rate  of  fare.  The  decision  of  the 
lower  court  was  reversed,  the  judge  holding  that  Stewart 
could  have  recovered  in  an  action  for  a  breach  of  contract, 
and  would  be  entitled  to  compensation  for  his  loss  of  time, 
the  additional  fare  paid  and  the  injury  to  his  feelings,  but 
instead  of  doing  that  he  brought  suit  to  recover  a  penalty. 

"  It  is  quite  manifest  that  the  statute  was  intended,  not  to 
afford  a  remedy  for  a  breach  of  contract,  but  to  punish  an 
attempt  to  exact  more  than  the  legal  fare  from  passengers  in 
railroad  cars  or  trains,  and  that  it  cannot  be  extended  to  cover 
the  case  of  an  attempt  to  collect  what  is  supposed  by  the  con- 
ductor to  be  the  one  fare  which  he  is  required  to  receive  from 
a  passenger."  _  

WHERE  WILL  YOU  SPEND  THE  SUMMER? 


It  is  not  too  early  to  begin  to  think  of  the  best  place  to  spend  your 
summer  vacation.  Do  not  leave  this  matter  until  the  last  moment^ 
make  up  your  mind  in  a  hurry  and  then — regret  for  the  next  six 
months  that  you  did  not  take  more  time  in  making  your  decision. 
And  while  you  are  thinking  of  this  matter  it  will  pay  you  to  mvesti- 
gate  some  of  the  many  hundred  beautiful  resorts  situated  along  the 
line  of  the  New  York  Central  &  Hudson  River  Railroad.  You  can- 
not get  a  better  list  to  choose  from.  If  you  want  a  gay  social  time, 
and  can  afford  it,  take  the  New  York  Central  to  Saratoga,  Lake 
George,  Lake  Champlain,  or  the  Thousand  Islands.  If  you  want  a 
quiet,  rustic  time,  you  can  find  it  in  one  of  the  many  small  villages 
scattered  through  the  Adirondacks,  the  Catskills,  or  the  Berkshire 
Hills.  The  New  York  Central  lines  will  take  you  into  the  heart  of 
these  famous  regions.  If  you  want  to  spend  your  vacation  m  sight 
seeing,  take  this  same  railroad  to  Boston,  Buffalo,  Niagara  Falls, 
Montreal,  Toronto,  Chicago,  St.  Louis  or  Cincinnati.  In  addition  to 
simply  taking  you  to  these  different  places,  the  New  York  Central 
will  take  you  in  the  best  possible  manner.  It  has  the  fastest  and 
most  perfect  through  train  service  in  the  world,  with  new  and  elegant 
sleeping,  drawing  room  and  dining  cars  made  by  the  Wagner  Palace 
Car  Company.  It  has  justly  been  said  of  this  road  that,  "  For  the 
excellence  of  its  tracks,  the  speed  of  its  trains,  the  safety  and  com- 
fort of  its  patrons,  the  loveliness  and  variety  of  its  scenery,  the  trade 
and  importance  of  its  cities,  and  the  uniformly  correct  character  of 
its  service,  the  New  York  Central  &  Hudson  River  Railroad  is  prob- 
ably not  surpassed  by  any  similar  institution  on  either  side  of  the 
Atlantic." 

For  further  information  about  any  place  along  this  road  apply  to 
George  H.  Daniels,  General  Passenger  Agent,  Grand  Central  Station, 
New  York  City.  

A  SHORT  DESCRIPTION. 


A  short  description  of  the  Lake  Shore  &  Michigan  Southern  Rail- 
way will  not  be  uninteresting  to  any  one  who  is  thinking  of  taking  a 
business  or  pleasure  trip  from  New  York,  Boston  or  Buffalo  to 
Chicago. 

This  railroad  is  the  only  double  track  line  between  Buffalo  and 
Chicago,  and  in  connection  with  the  New  York  Central  and  the 
Boston  &  Albany  railroads,  forms  the  only  double  track  route  between 
Chicago,  New  York  City  and  Boston.  It  is  the  most  interesting  route 
between  the  East  and  West,  traversing  the  richest  and  finest  portion 
of  the  Middle  States.  In  the  opinion  of  those  experienced  in  travel, 
it  has  no  superior  in  perfectness  of  roadbed,  punctuality  and  elegant 
service  and  the  comfort  and  care  of  its  patrons. 

Leavmg  Buffalo  the  line  traverses  the  picturesque  south  shore  of 
Lake  Erie  through  the  Western  Reserve,  passing  on  its  way  a  large 
number  of  very  interesting  points  until  it  reaches  Elyria,  O.,  a  city  25 


miles  west  of  Cleveland.  Here  the  tracks  diverge;  the  southern  line 
passing  by  way  of  Oberlin,  O.,  and  the  northern  line  going  by  way  of 
Sandusky,  O.  The  two  lines  meet  a  few  miles  east  of  Toledo,  O., 
but  make  another  divergence  about  3  miles  west  of  Toledo.  One  of 
the  lines  runs  north  through  the  most  pleasing  portion  of  Southern 
Michigan  and  the  other  turns  south  traversing  Ohio  and  Indiana 
through  northern  parts.  At  Elkhart,  Ind.,  the  lines  meet  again  and 
continue  west  through  a  rich  farming  country  past  South  Bend, 
La  Porte,  with  its  lovely  lakes,  and  traversing  the  south  shore  of  Lake 
Michigan,  terminate  at  Chicago. 

Wagner  vestibule  sleeping  cars,  complete  in  every  detail  for 
comfort,  pleasure  and  safety,  are  run  through  between  the  above 
mentioned  cities.  The  meals  and  service  of  the  dining  cars  are  all 
that  can  be  desired,  equalling  that  at  the  leading  hotels. 

Detailed  information  about  the  various  cars,  connections  and  time 
tables,  will  be  furnished  on  application  to  A.  J.  Smith,  General  Pas- 
senger and  Ticket  Agent,  Cleveland,  O. 

HIRSCH  BROS.  &  CO. 

BANKERS  AND  BROKERS, 

STREET  RAILWAYS  FINANCED. 

CHICAGO  :  -  New  York  Life  Building.  NEW  TORK  :  - 1 0  WaU  St. 

We  PnrcliasB  Total  Issues  of  Street  Railway  Boafls. 

ON   PROPERTIES  IN  THE  LARGER  CITIES. 

N.    \a£.    HT^RRIS    St    CO. 

BANKERS, 
Marquette  Building,         =         -         .         ,      ...CHICAGO. 

NEW  YORK.  -  -  -  BOSTON. 

WANTED. 

SCRAP  COPPER  WIRE,  SCRAP  BRASS  and  PLATINUM. 

We  buy  any  quantity  of  Scrap  Metals  at  Highest  Market 

Values  for  Cash   or   in   Exchange  for  our  High  Grade 

Babbit.   Cotton   Waste,  etc.      Correspondence  solicited. 

Write  for  Illustrated  Catalogue. 

SWARTZ  METAL  REFINING  CO., 

main  Office:  20  &  32  N.  Desplaines  St.,  cor.  Eagle,        CHICAGO,  ILL. 

ESTABLISHED  1885. 


FlMrgli  Steel  HolMarc  Co., 

Maunfaetiirers  of 

EOLLSD  STEEL  QOHGS. 


p.  SJtl  MFC.  SUPPLI  CO., 

940  Preble  Ave., 
C "^ALLEGHENY,  PA. 

INDESTRUCTIBLE  STEEL  GONGS, 
STEEL  OILERS  AND 
ENGINEERS'  SETS. 


Edward  P.  Sharp. 

Buffalo,  N.Y. 

Will  buy  or  sell 

ANY    DLD    THING 

In  Electric  railway 
apparatus  or  supplies. 
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Windsor  &  Kenfield  Publishing  Company, 
old  colony  building.      -       -       chicago. 

TELEPHONE,   HARRISON    754. 
Published  on  the  15th  of  each  month. 


SUBSCRIPTION, 
Foreign  Subscription, 


-     -    TWO  DOLLARS. 

Four  Dollars  American  Money 


Address  alt  Commumcalions  and  Remittances  to  Windior  <&>  Kenfield  Publish 
ing  Company,  Old  Colony  Building,  Chicago. 

H.  H.  ^WINDSOB,  F.  8.  KENFIELD. 

Editor.  Business  Manager. 


CORRESPONDENCE. 

We  cordially  Invite  correspondence  on  all  subjects  of  interest  to  those  engaged 
in  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  officers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimatesfrom  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 

This  paper  is  a  member  ol  the  Chicago  Trade  Press  Association. 

Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 
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The  pass  question  ha^  been  almost  too  effectually  solved 
in  Nebraska  by  the  last  legislature,  and  since  July  i  ith  any 
public  official,  including  policemen,  who  is  convicted  of 
riding  on  a  pass  or  reduced  rate  may  be  fined  from  $200  to 
$500  and  have  his  office  declared  vacant. 


The  Supreme  Court  of  California  has  declared  a  forfeit- 
ure of  the  company's  rights  as  to  the  tracks  on  Bush  street, 
San  Francisco.  By  reason  of  consolidation  the  line  fur- 
nisheil  practically  no  business  and  for  some  months  but  one 
trip  per  day  has  been  made  over  the  route  in  question.  The 
company  will  be  requested  to  remove  the  unused   tracks. 


OiKiciAi.  investigation  of  the  unfortunate  wreck  on  the 
Soho  Hill  line  in  Pittsburg  shows  conclusively  that  the  ac- 
cident was  the  result  of  overcrowding,  which  the  employes 
and  police  di<l  all  they  could,  short  of  violence,  to  prevent. 
It  was  a  rear  end  collision,  in  which  one  passenger  was 
killed  and  several  badly  injured.  Except  in  the  extentof  the 
results  it  was  very  like  the  Columbia  accident  a  year  ago. 
In  both  cases  the  front  platform  was  crowded  to  such  an  ex- 
tent that  it  was  practically  impossiV>le  for  the  motorman  to 
work  his  brake.  In  both  cases  it  was  a  pleasure  crowd  re- 
turning from  a  park  entertainment,  every  person  of  which 
seemed  imbued  with  a  desperate  desire  to  take  the  first  car. 
While  it  may  not  be  a  practicable  thing  to  do  in  either  of  the 
places   named,   it    might   not  be  a  bad  arrangement   to  load 


through  heavy  turnstiles  into  inclosed  stations,  which  wouki 
enable  the  starter  to  control  the  number  who  could  get 
through  to  one  or  more  cars.  While  the  passengers  are  to 
blame  for  the  overcrowding,  having  done  so  in  spite  of  the 
efforts  of  the  crew,  still  so  long  as  people  continue  to  use  so 
little  judgment  as  to  their  own  safety  it  becomes  a  question 
of  self-protection  to  the  company  to  use  every  means  possible 
to  exercise  judgment  for  those  who  seem  utterly  devoid  of 
common  sense  in  such  matters. 


The  consolidated  road,  Atlanta,  has  won  a  signal  victory 
in  the  United  States  Circuit  Court  in  defeating  an  ordinance 
passed  by  the  city  council  to  take  effect  last  May,  providing 
that  passengers  shall  be  carried  from  any  point  to  any  other 
point  on  company's  lines  for  one  fare.  The  case  reached 
a  hearing  in  the  higher  courts  with  unusual  dispatch  and 
this  is  one  of  the  most  important  decisions  as  to  transfers 
yet  rendered.  The  company's  franchise  calls  for  one  con- 
tinuous ride  for  a  certain  fare,  and  the  essence  of  the  decision 
may  be  found  in  the  words,  "  One  continuous  ride  is  one  thing 
and  two  or  more  rides  with  the  necessary  stoppage  and 
letting  passengers  off  and  taking  them  on  is  another  and 
entirely  different  thing." 


Last  month  we  directed  attention  to  the  great  advisability 
of  increasing  revenue  by  furnishing  facilities  for  the  trans- 
portation of  bicycles.  Since  then  the  information  has  come 
to  us  of  what  has  been  done  in  San  Francisco.  The  Market 
Street  road  equipped  one  hill  division  with  dash  racks  for 
wheels  in  February.  That  month  262  wheels  were  carried, 
which  meant  not  only  five  cents  for  each  wheel,  but  five 
cents  more  for  the  owner  who  rode  inside  the  car.  This 
meant  $26.20  for  that  one  division,  which  otherwise  the 
company  could  not  have  earned.  The  record  shows  a  con- 
stant increase,  and  by  May,  three  months  later,  the  number 
of  wheels  carried  on  this  division  had  increased  to  962  for 
the  month. 

So  promising  were  the  results  on  the  hill  division  it  was 
decided  to  equip  one  of  the  level  lines,  which  was  done  in 
April,  carrying  in  that  month  461  wheels.  In  May  the 
business  on  that  line  had  increased  to  914  wheels,  or  nearly 
$100.  The  company  has  now  nearly  finished  equipping  all 
the  cars  in  its  big  system,  placing  a  rack  on  both  front  and 
rear  dash.  The  rack  is  easily  detachable,  weighs  only  25 
lbs.,  and  when  removed  leaves  no  defacement. 

We  firmly  believe  almost  every  road  in  the  country  can 
successfully  adopt  the  same  plan  to  a  greater  or  less  extent. 
We  are  informed  the  placing  or  removing  of  wheels  occu- 
pies but  a  moment  and  does  not  materially  interfere  with 
schedule  time. 


Ox  July  22nd  Judge  Showalter,  sitting  in  United  States 
Circuit  Court  for  the  district  of  Indiana,  rendered  his 
decision  in  the  3-cent  fare  case  and  ruled  in  favor  of  the  com- 
pany on  all  points  at  issue.  It  was  argued  that  the  Federal 
Courts  must  follow  the  decisions  of  the  Slate  Supreme 
Court  on  the  constitutionality  of  State  laws,  but  the  judge 
points  out  that  where  in  the  past  a  federal  question  has  been 
involved  and  the  Federal  Court  ruled  in  accord  with  the 
State  C<nirt  it  was  merely  because  the  judges  were  of  the 
same  opinion  and  not  because  the  Federal  Court  was  in  any 
way  subservient  to  the  other.  Briefly  stated,  the  reasons 
for  holding  the  3-cent  fare  law  unconstitutional  are,  that  in 
Indiana  street  railways  must  be  incorporated  under  general 
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laws,  and  that  the  act  of  1S97  so  altered  the  act  of  1861  that 
it  became  special  and  local  in  its  nature.  Jurisdiction  was 
given  to  the  Federal  Court  both  because  the  plaintiff  was  a 
citizen  of  New  York  and  because  the  charter  contract  be- 
tween the  company  and  the  state  was  involved.  The  text 
of  the  decision  will  be  found  on  another  page  and  constitutes 
a  most  important  contribution  to  street  railway  legal  liter- 
ature. From  the  time  occupied  by  the  judge  in  reaching 
his  decision  it  appears  that  he  has  given  the  case  most 
careful  stud}',  and  there  is  every  reason  to  believe,  after 
reading  the  opinion,  that  the  Federal  Supreme  Court  will 
sustain  it. 

Indianapolis  has  been  one  of  the  seats  of  war  which  it  is 
the  fashion  to  wage  upon  all  corporations  and  street  rail- 
ways in  particular,  and,  thanks  to  the  efforts  of  demagogues 
and  the  daily  press,  it  became  necessary  for  all  "  friends  of 
the  people"  to  join  in  the  attack  and  forced  the  republican 
legislature,  for  political  reasons,  to  join  the  democratic  city 
council  in  the  attempt  to  prescribe  3-cent  fares  for  Indian- 
apolis and  thus  virtually  confiscate  the  company's  property. 
Political  reasons  also  led  the  state  officials  to  say  a  good 
many  rather  foolish  things  and  to  unnecessarily  revile  the 
Federal  "  interference  in  state  affairs."  It  is  only  necessary 
to  compare  the  arguments,  or,  for  that  matter,  to  read  the 
two  opinions,  to  see  that  populistic  political  economy,  rather 
than  law,  was  responsible  for  the  remarkable  view  taken  by 
the  State  Supreme  Court. 


There  is  nothing  requiring  more  care  on  the  part  of  a 
street  railway  electrician  than  the  design  of  a  reliable  and 
efficient  feeder  system  at  minimum  cost.  Thompson's  law  is 
frequently  quoted  and  used,  but  as  shown  in  R.  W.Conant's 
article  on  the  Efficient  Transmission  of  Power  to  Street 
Railway  Lines,  page  431,  July  Review,  its  application  to 
feeders  is  out  of  place  and  leads  to  incorrect  results.  Those 
who  are  designing  feeder  lines  would  do  well  to  investigate 
the  curves  and  formuhe  deduced  by  Mr.  Conant,  as  they  are 
probably  the  most  accurate  and  scientific  published.  His 
work  is  not  purely  theoretical,  as  he  has  tested  every  part  of 
it  in  practice. 

There  is  such  a  scarcity  of  data  that  a  general  theory  has 
not  been  deducted,  and  the  electrical  engineer  depends 
largely  upon  his  experience  and  judgment.  That  there  is 
a  great  variety  in  practice  may  be  seen  from  the  article  on 
Feeder  Lines  in  this  issue.  Some  roads  have  adopted  a 
rather  high  voltage,  as  is  the  case  at  Minneapolis  where  the 
current  is  generated  at  625  volts,  and  others  run  the  stations 
at  560  and  no  more.  The  latter  practice  may  be  justified. 
There  was  published  in  the  February  Review  an  article  by 
J.  R.  Chapman  with  data  to  demonstrate  the  greater  econ- 
omy in  operating  at  500  than  at  a  higher  voltage.  The 
drop  in  potential  generally  governs  the  size  of  trolley  wire 
and  feeders,  but  as  a  rule  a  sectional  area  of  1,000  c.  m.  is 
allowed  per  ampere  of  current  carried.  It  is  to  be  remarked 
that  on  the  system  where  the  highest  voltage  is  used  an  area 
of  3,000  c.  m.  per  ampere  is  allowed.  A  very  liberal  allow- 
ance in  feeder  lines  may  be  justified  with  the  view  of  further 
extensions.  With  other  companies  a  small  initial  cost  is 
imperative,  consequently  there  is  a  considerable  loss  in  volt- 
age, an  inefficient  operation  of  the  car  motors  and  a  larger 
generating  plant  than  would  otherwise  be  required.  In 
some  instances  a  road  may  be  operating  under  unusual  con- 
ditions, as  the  City  &  Suburban  at  Portland,  Ore.,  where 
fuel  is  obtained  in  greater  quantities  than  desired  at  a  fixed 


price.  It  woukl  not  pay  this  company  to  make  a  large 
investment  in  feeders,  as  a  consideralile  loss  in  transmission 
would  be  of  no  moment. 

A  careful  supervision  of  the  feeder  and  return  circuits  will 
often  disclose  great  leaks.  Sometimes  the  soldered  joints 
become  loose,  and  the  contact  is  very  poor.  A  return  cir- 
cuit with  a  few  defects  consumes  a  large  amount  of  power. 
On  one  road  in  Chicago  a  copper  return  was  strung  direct 
from  the  station  a  few  hundred  yards  to  a  point  where  there 
was  some  complicated  special  work,  and  connections  were 
made  to  the  different  tracks  branching  from  this  place.  The 
result  was  that  the  potentials  on  all  these  lines  were  raised 
10  per  cent.  It  often  pays  for  the  electrician  to  test  the 
track  joints  with  a  low  reading  voltmeter  and  make  some 
apparatus  for  reading  the  voltage  on  the  trolley  wire  and 
feeders.  The  data  given  for  the  Toronto  Railway  Company 
show  a  marked  improvement  by  connecting  the  feeders  dif- 
ferently without  an  increase  in  voltage  or  of  copper  lines. 
This  great  saving  is  doubtless  due  to  the  fact  that  a  com- 
petent electrician  studied  the  system,  saw  the  defects  in  the 
first  construction  and  adopted  a  policy  of  gradual  improve- 
ment. 


STREET  RAILWAY  ACCOUNTANTS'  CON- 
VENTION. 


The  first  annual  meeting  of  the  Street  Railway  Account- 
ants' Association  of  America,  will  be  held  in  Niagara  Falls 
upon  the  same  dates  as  the  meeting  of  the  American  Street 
Railway  Association.  The  program  is  well  advanced,  and 
the  subjects  will  be  taken  from  the  following : 

The  Handling  and  Checking  of  Transfers  from  Printer  to  Furnace. 

The  Care  and  Handling  of  Fares  from  Receipt  to  Bank. 

Materials  and  Supplies  Accounts  from  Purchase  to  Use. 

Power  House  Accounts. 

Pay  Rolls:  Time  Keeping  and  Method  of  Paying. 

Car  Mileage;  How  Arrived  at  and  its  Use  (Street  Railway). 

Car  Mileage:  How  Arrived  at  and  its  Use  (Interurban). 

Statistics:  Their  Use  and  Abuse. 

In  addition  to  these  there  will  be  the  report  of  the  com- 
mittee on  standardization  and  the  reports  of  the  officers. 

The  secretary  announces  that  President  McCulloch  of  the 
American  Street  Railway  x\ssociation  has  signified  his 
intention  of  recommending  the  formal  indorsement  and 
approval  of  this  Association  by  the  American  and  will  invite 
the  members  of  Accountants'  in  a  body  to  attend  the  meet- 
ings of  the  American.  The  president,  Mr.  Wilson,  has 
been  invited  to  address  the  American  Association,  and  Presi- 
dent McCulloch  has  accepted  an  invitation  to  appear  at  one 
of  the  meetings  of  the  Accountants'  Association.  The 
members  of  the  Accountants'  Association  will  be  provided 
with  badges  the  same  as  those  worn  by  the  members  of  the 
A.  S.  R.  A.  with  a  designating  ribbon  added.  In  addition  to 
the  applications  for  membership  which  were  noted  in  the 
Review  for  June,  applications  have  been  received  from  the 
Richmond  Traction  Company,  Richmond,  Va.,  and  the 
Campania  de  Tramvias  de  Merida,  Merida,  Mexico. 

There  is  still  opportunity  to  suggest  one  or  two  sub- 
jects for  papers  or  discussion.  Street  railway  men  in  the 
accounting  departments  who  are  puzzling  their  brains  in 
the  ineffectual  effort  to  solve  some  particularly'  hard  problem 
can  undoubtedly  get  just  the  light  they  want  by  having  the 
association  take  up  the  subject,  and  this  can  be  done  by 
addressing  the  secretary,  W.  B.  Brockway,  Toledo,  O. 
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DARING  FRAUD  SCHEME  FRUSTRATED 


How  William  Webb  and  Wife  Tried    to    Swindle    the    Memphis 

Street  Railway  Out  of  |25,ooo— Clever  Work  on  the 

Part   of    Company's    Officers  — 

Conspirators    in   Jail. 


A  daring  scheme  and  carefully  prepared  plot  was  concoc- 
ted by  two  persons  giving  the  names  of  William  Webb  and 
wife,  to  swindle  the  Memphis  Street  Railway  (formerly  the 
Citizens)  out  of  $35,000.  So  complete  were  the  arrange- 
ments, and  with  physical  conditions  to  bear  out  the  plot,  it 
is  a  wonder  the  attempt  was  not  successfid.  That  it  was 
not,  redounds  greatly  to  the  credit  of  the  officers  of  the 
road  to  whose  vigilance  the  company  is  indebted  for 
saving  the  expense  of  a  costly  law  suit  and  the  almost 
certain  heavy  damages.  Street  railways  are  constantly  the 
victims  of  fraud  claims  ;  but  not  in  a  long  time  has  one  been 
shown  up  which  was  more  deliberate,  or  planned  with  better 
prospects  of  success. 

Through  the  courtesy  of  E.  B.  Moseley,  chief  of  police  of 
Memphis,  we  are  enabled  to  publish  portraits  of  the  con- 
spirators. They  are  described  as  follows :  William  Webb, 
carpenter ;  American,  30  years  of  age,  6  ft.  1 1^  in.  tall, 
weight,  210  lbs.,  well  built,  sandy  complexion,  hazel  eyes 
and  light  hair;  one  upper  front  tooth  out.  Emma  Webb; 
31  years  of  age,  5  it.  i]^  in.  tall,  weight,  145  lbs.,  heavily 
built,  dark  complexion  and  black  hair. 

The  plot  was  for  Mrs.  Webb  to  board  a  street  car,  and 
when  it  startrd  fall  heavily  to  the  floor,  pretend  to  be 
seriously  injured  and  subsequently  bring  suit  against  the 
company.  As  a  matter  of  fact  the  woman  is  a  sufferer 
from  a  disease  of  the  spine,  said  to  have  been  caused  by  the 
brutal  treatment  of  her  husband  when  he  was  intoxicated. 
She,  of  course,  was  to  allege  that  her  spine  had  been 
injured  by  the  fall  in  the  car,  and  a  medical  examination 
would  establish  the  fact  that  injury  actually  existed. 

The  Webbs  had  come  to  Memphis  from  Nashville,  and 
from  St.  Louis  to  that  place.  In  St.  Louis  the  scheme  had 
been  worked  on  the  Lindell  road  with  success,  and  so  well 
did  she  play  her  part  there,  and  so  carefully  was  the  affair 
planned  that  the  company  was  glad  to  compromise  the  suit 
brought  against  it,  before  it  reached  trial. 

The  Alemphis  job  was  as  carefully  planned  as  at  St.  Louis, 
but  the  officers  of  the  Memphis  road,  through  secret  sources 
discovered  what  was  on  foot  and  learned  the  names  of 
the  conspirators.  When  the  information  was  received 
Webb  and  his  wife  were  given  no  clew  which  would  lead 
them  to  believe  that  their  scheme  had  been  discovered.  The 
street  car  company  hired  competent  detectives  to  watch  the 
conspirators  and  one  of  the  company's  officers  revealed  the 
details  of  the  plot  to  three  of  his  personal  friends.  So  well 
did  he  have  the  conspirators  in  hand  that  he  told  his  friends 
not  only  the  names  and  place  of  residence  of  the  schemers, 
but  he  told  them  the  day  on  which  the  woman  was  to  fall 
in  the  car  and  the  car  line  on  which  the  job  was  to  be  done. 

Thirteen  will  hereafter  stand  as  an  unlucky  number  in  the 
Webb  family  ;  for  it  was  upon  the  afternoon  of  that  day  in 
July  that  Mrs.  Webb,  accompanied  by  another  woman,  who 
was  to  be  used  by  her  as  a  witness,  left  the  house.  As  they 
turned  onto  the  sidewalk  a  man  and  woman  followed  close 
behind  them  ;  these  were  the  witnesses  for  the  company.  All 
four  boarded  the  same  car  on  the  Jackson  Mound  line,  but  for 
some  reason  the  comlitions  did  not  suit  and  no  backs  were 
broken  here.     After  riding  a  short  distance  the  four  left  the 


car  and  walked  to  the  Main  strei-t  line,  a  car  of  whicli  was 
boarded.  The  car  in  question  is  one  of  the  long  cars,  and 
also  one  of  the  smoothest  riding  on  the  road  ;  nevertheless 
as  tile  car  started  while  Mrs.  Webb  was  yet  in  the  aisle,  she 
fell  heavily  backward  to  the  floor  as  if  tlirown  from  her  feet. 
She  was  lifted  to  the  seat,  where  the  sympathy  of  the  pas- 
sengers was  secured  by  a  series  of  groans  and  cries  which 
were  simply  heart  rending.  In  response  to  the  conductor's 
offer  of  help  she  managed  to  ask  for  a  carriage,  but  as  none 
was  available  at  that  point,  she  was  carried    in   the  car  until 


WILLIAM    WEBB. 


EMMA    WEBB, 


transferred  to  the  first  meeting  car,  going  toward  the  city. 
It  required  the  services  of  four  men  to  make  the  transfer, 
during  which  operation  she  gave  evidence  of  the  most 
intense  agony  by  continued  cries  and  groans  and  indications 
of  fainting. 

From  the  car  she  was  taken  into  a  grocery  store  where  a 
carriage  was  summoned  and  removal  made  to  her  home. 
When  advised  of  the  accident,  her  husband  who  was  at 
work,  flew  into  a  great  rage  and  declared  if  any  of  the  com- 
pany's men  dared  to  come  near  him  with  an  attempt  to  com- 
promise the  case  he  would  kill  them.  His  feelings  so  over- 
came him  that  he  almost  wept  in  speaking  of  the  sufferings 
of  his  wife. 

The  woman  had  proved  a  fine  actor,  and  when  the  com- 
pany's surgeon  was  called  in  consultation  with  Webb's  fam- 
ily physician,  it  was  admitted  that  there  was  a  spinal  diffi- 
culty, and  everything  seemed  to  be  working  to  perfection. 
From  this  on  every  move  of  the  conspirators  was  watched, 
the  police  were  let  into  the  secret,  the  company's  attorneys 
advised,  and  the  foreman  of  the  grand  jury  informed  of  the 
facts.     Still  the  company  did  not  have  a  case. 

On   July  18,  three  days  after  the  "accident"  the  following 
advertisement  appeared  in  the  daily  papers  : 
PERSONAL— Will  young  man  or  ladies  who  witnessed   fleshy  lady 

fall,  Main  st.  car,  near    Market,  last  Tuesday,  p.  m.,  address  Mr. 

Webb,  7q  Linden  St.,  immediately,  and  oblige? 

All  that  now  remained  was  for  the  Webbs  to  bring  suit. 
This  was  done  on  July  27,  claiming  damages  in  the  sum  of 
$25,000.  As  soon  as  the  papers  were  filed  the  matter  was 
laid  before  the  grand  jury,  witnesses  heard,  and  an  indict- 
ment returned  in  two  hours.  One  hour  later  the  chief  of 
police  and  a  sheriff  arrested  Webb  at  the  office  of  his  attor- 
ney. Mrs.  Webb  was  then  gathered  into  the  toils,  com- 
plaining bitterly  and  refusing  to  be  moved  until  accompanied 
by  her  physician  and  going  to  jail  in  a  carriage. 

Two  days  after  their  arrest  the  Webbs  pleaded  guilty 
and  were  each  fined  $ioo  and  sentenced  to  imprisonment  in 
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the  work  house  for  i  i  months  and  2y  days ;  this  is  the 
maximum  sentence  allowed.  The  sentence  was  suspended 
in  the  case  of  the  woman,  as  Webb  claimed  he  coerced 
her. 

The  St.  Louis  case  referred  to  appears  to  have  been  one 
of  the  early  operations  of  the  Webbs,  for  they  did  not  work 
it  very  hard,  and  while  they  claimed  a  good  round  sum,  did 
not  hesitate  to  settle  out  of  court  for  a  small  fraction  of  the 
claim.  In  fact  the  company  settled  for  about  one-fifth  what 
it  would  have  cost  to  defend  if  it  had  allowed  proceedings 
to  be  brought.  The  company  was  deceived  into  paying  this 
amount  by  the  statement  of  the  Webb's  physician,  who  was 
supposed  to  be  reliable,  and  in  fact  through  whom  the  settle- 
ment was  effected.  They  evidently  were  hard  up  or  timid 
for  the  release  cost  less  probably  than  the  expense  of  tracing 
them  up,  although  the  case  seemed  so  plain  there  was  noth- 
ing to  indicate  fraud. 

At  Nashville  no  attempt  was  made  on. the  street  railways, 
but  the  Memphis  scheme  was  well  planned,  and  carried  out 
in  such  a  business  like  and  methodical  manner,  they  evi- 
dentlv  had  every  confidence   in    the   success   of  their   plans. 


ROLLER    FOR    STREET    RAILWAY    WORK. 


The  many  extensions  recently  made  and  contemplated  by 
the  Springfield  Street  Railway  Company  of  Springfield, 
Mass.,  into  the  outlying  sections  where  macadam  is  used  for 
road  material  induced  the  general  manager  of  the  company, 
Austin  E.  Smith,  to  make  a  special  study  of  the  construction 
of  this  class  of  work  with  a  view  of  substituting  machine 
hardening  for  the  hand  rammer  commonly  used.  He  had 
built  for  this  purpose  the  machine  shown  in  the  accompany- 


ROLLER   FOR   SPRINGFIELD   STREET   RAILWAY. 

ing  illustration,  on  the  principle  of  the  steam  roller  simplified, 
and  adapted  to  track  work. 

It  consists  of  a  very  strong  wood-frame,  four-wheel 
truck,  carrying  in  the  center  a  heavy  iron  roll  33  in.  in 
diameter  by  4  ft.  7  in.  long.  This  roll  is  built  up  in  sections 
so  as  to  leave  the  road  with  the  necessary  crown.  The  sev- 
eral sections  are  pressed  onto  a  41^-in.  steel  axle.  Theends 
are  carried  in  self-oiling  boxes,  which  are  raised  and  lowered 
by  means  of  screws ;  these  are  arranged  so  that  the  roll  can 
be  raised  to  a  height  of  4  in.  above  the  top  of  the  rail  when 
the  roller  is  transported  on  its  own  wheels  over  roads  already 
built,  or  can  be  lowered  4  in.  below  top  of  rail,  or  held  at  any 


intermediate  point.  However,  if  the  roll  meets  with  any  ob- 
struction means  are  provided  by  which  the  roll  will  pass  over 
without  lifting  the  truck  wheels  from  the  track.  The  total 
weight  of  the  machine  as  shown  is  11,000  lbs.  Directly 
over  the  roll  and  connected  with  it  by  means  of  iron  posts 
is  a  strong  box  designed  to  be  filled  with  iron  so  as  to  give 
additional  weight,  if  desirable. 

The  ends  of  the  roll  can  be  raised  independently  of  each  other 
so  that  the  shape  of  the  ground  line  can  be  varied.  Should 
it  be  desirable  to  roll  the  bed  outside  the  rails  the  adjustable 
screws  will  lift  the  four  flanged  wheels  entirely  from  the 
rails,  thus  permitting  the  roller  to  go  where  guided. 

The  truck  will  be  coupled  to  and  receive  its  motive  power 
from  the  construction  motor  car,  and  affords  ample  room 
for  transporting  men  and  tools  to  and  from  the  place  of 
work. 

The  roller  is  the  work  of  the  Wason  Manufacturing 
Company  of  Springfield. 


EUROPEAN  ELECTRIC  RAILWAYS. 


The  following  table  gives  data  concerning  the  electric 
railways  now  in  operation  in  Europe.  It  is  apparent  that 
Germany  is  far  ahead  of  any  other  European  country  both  in 
the  number  and  mileage  of  its  lines. 


K"  |5  !;  5 

Germany 64269  18,963  (,631  45 

England 10942  4,670  168  10 

Austria-Hungary      .    .    83'89  2,589  194  7 

Belgium  ......    3490  1,220  73  4 

Bosnia 5'6o  75  6  i 

Spain 47'oo  600  40  3 

France 279'36  8,756  432  19 

Holland 3'20  320  14 

Ireland iS'oo  486  32  i 

Italy "5'67  5,970  289  9 

Sweden-Norway  .   .    .      7*50  225  15  i 

Portugal 280  no  3  i 

Roumania      5'50  140  15  1 

Russia 1475  870  48  2 

Servia 1000  200  1 1  i 

Switzerland 7875  2,622  129  17 

Totals i,459'o3  47,596  3.'°°  ^" 


A  GOOD  COMPROMISE, 


In  the  fall  of  1S96  the  city  council  of  Punxsutawney, 
Pa.,  passed  an  ordinance  imposing  upon  the  street  railway- 
company  the  cost  of  paving  between  its  tracks  as  is  done  in 
larger  towns,  but  which  in  smaller  towns  is  usually  more 
than  the  road  can  bear.  L.  C.  Meyers,  superintendent  of 
the  company,  advises  us  that  after  laying  the  matter  before 
the  citizens  and  explaining  what  the  effect  would  be  upon 
the  road  a  new  ordinance  was  secured,  according  to  which 
the  company,  for  the  new  paving  to  be  laid  this  year,  is  to 
purchase  new  ties,  spikes,  etc.,  and  in  addition  pay  the 
difference  in  the  cost  of  laying  the  pavement  due  to  the 
presence  of  the  track.  This  amounted  to  $60,  a  saving  to 
the  company  of  about  $1,500.  The  city  had  laid  1,600  feet 
of  new  pavement  before  this  new  ordinance  was  passed,  but 
the  company  hopes  to  secure  a  compromise  as  to  that  also. 
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THE  UNION  LOOP,  CHICAGO. 


The  Union  Elevated  Railroad  Company  was  incorporated 
in  November,  1S94,  for  the  purpose  of  building  a  loop  in  the 
business  heart  of  Chicago.  It  is  capitalized  for  $5,000,000 
anil  has  $3,500,000  of  bonds  outstanding.  The  officers  of 
the  company  are  L.  W.  Perce,  president;  C  D.  Hotchkiss, 
vice-president ;  Howard  Abel,  secretary  and  treasurer . 
The  companv  agreed  to  pay  the  city  from  its  receipts,  after 
deducting  $250,000  per  year  for  interest  on  its  bonds,  5  per 
cent  per  annum  during  the  five  years  from  1S97  to  190I) 
inclusive;  10  per  cent  during  the  next  five  years;  15  per 
cent  during  the  next  10  years  ;  20  per  cent  during  the  next 
15  years;  and  25  per  cent  during  the  remainder  of  the 
term,  approximately  15  years. 

The  line  is  under  lease  to  the  four  elevated  roads  which  it 
is  to  connect ;  the  lease  provides  that  they  shall  have  the 
exclusive  use  of  the  loop  and  pay  therefor  the  cost  of 
maintenance,  operation  and  repair,  all  taxes  levied  against  it 
and  '^  cent  per  passenger  carried  on  any  part  of  their  lines ; 
the  minimum  revenue,  however,  is  fixed  at  $63,500  per 
annum. 

The  opposition  of  the  abutting  property  owners  to  the 
construction  of  the  loop  was  very  bitter  and  involved  the 
companv  in  extensive  litigation.  The  original  franchise 
provided  that  the  south  side  of  the  loop  be  built  in  Harrison 
street,  and  in  order  to  effect  the  change  to  Van  Buren  street, 
which  was  desired,  it  was  necessary  to  organize  a  new  com- 
pany known  as  the  Union  Consolidated  Railway  Company, 
which  extended  its  proposed  route  as  far  west  as  Halsted 
street,  and  by  securing  the  consent  of  nearly  all  the  property 
owners  on  the  West  Side  placed  those  east  of  the  river  in 
the  minority.  Suits  were  brought  to  enjoin  construction, 
but  the  supreme  court  of  Illinois  decided  that  after  an 
ordinance  had  been  obtained,  the  property  owners  must  wait 


FIG.  I.— MAP  OF  UNION  LOOP,  CHICAGO. 


until  the  completion  of  the  line,  and  if  injured,  sue  for 
damages.  The  connection  between  the  loop  proper  and  the 
Metropolitan  is  a  portion  of  the  Union  Consolidated. 

Heretofore  the  three  elevated  roads  now  operating  have 
been  placed  at  a  great  disadvantage  in  competing  with  the 
surface  lines  because  of  the  unfavorable  location  of  their 
down  town  termini.  With  the  loop  completed  any  point 
north  of   Polk   street  and   between   the  river  and  the  lake  is 
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FIG.   2 — STATION   AT   VAN    BUREN   AND    DEAKIiORN   STREETS. 

within  three  squares  of  an  elevated  station.  What  the  effect 
of  the  improved  terminal  facilities  upon  the  traffic  will  be 
can  only  be  estimated  at  the  present  time.  In  October, 
1S96,  the  Lake  Street  road  began  running  south  on  Wabash 
avenue  as  far  as  Adams  street,  but  no  official  statements 
have  been  made  regarding  the  increase  in  traffic.  During 
1S96  the  average  number  of  passengers  carried  daily  was 
30,200 ;  it  has  been  stated  unofficially  that  the  increase  after 
running  lo  Adams  street  was  4,000  per  day. 

The  Union  loop  is  a  double  track  structure,  11,150  ft.  in 
length,  located  as  shown  in  Fig.  i,  in  whicn  the  11  stations, 
the  special  work  and  the  signal  towers  and  levers  are 
indicated.  Work  was  begun  in  the  winter  of  1895,  and 
with  the  exception  of  a  few  of  the  stations  it  is  now  com- 
pleted. The  loop  will  be  worked  left-handed,  the  inner 
track  being  used  by  the  Metropolitan  and  Alley  roads  and 
the  outer  track  by  the  Lake  Street  and  Northwestern. 
Only  two  of  these  are  now  operating  by  electricity,  and  until 
the  completion  of  the  Union  Loop  power  house  each  of  these 
roads  will  furnish  power  from  its  own  station.  Feeders 
are  le<l  from  the  Metropolitan  power  station  to  supply  the 
inner  track  and  from  the  Hawthorne  avenue  power  house  of 
the  North  Chicago  Street  Railroad  Company  for  the  outer 
track.  These  connections  are  permanent  and  will  be  used 
for  operating  the  loop  at  night  and  in  the  case  of  emergen- 
cies. The  plans  of  the  Union  Loop  station  were  published 
in  the  Review  for  January,  page  55. 

The  third  or  conductor  rail  is  placed  between  the  track, 
and  the  wooden  box  along  the  center  of  the  structure  in 
which  tlie  feeders  are  carrie<l.  The  feeder  box  is  covered 
and  serves  as  a  footpath  for  employes.  The  method  of 
supporting  and  insulating  the  londiulor  rails  and  feeders 
does  not  differ  from  thai  employed  on  the  Lake  Street 
which  was  fully  illustrated  and  described  in  the  Rkvikw, 
March,  1S96,  page  133.     The  insulators  were   made  by  the 
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Albert  &  J.  M.  Anderson  Company  of  Boston,  after  the 
design  of  J.  R.  Chapman,  the  electrical  engineer  of  the 
loop,  who  designed  the  electrical  equipment.  For  feeding 
purposes  the  loop  is  divided  into  four  sections,  the  north 
and  west  and  the  east  and  south  sides  of  each  track  con- 
stituting the  sections.  There  are  1 1  feeders  carried  from 
the  power  house  to  the  structure  through  a  conduit  laid  in 
Market  street.  Each  of  these  feeders  is  of  stranded  copper 
and  has  an  area  of  i  ,500,000  c.  m.  At  stations  and  special 
work  the  bare  cables  are  replaced  by  insulated  cables  carried 
under  the  structure.  While  the  feeder  system  in  general 
outline  is  very  simple,  the  detail  drawings  shovting  connec- 
tions to  the  conductor  rails  at  special  work  resemble 
geometrical  puzzles.  In  spacing  the  contact  rails  at  cross- 
overs and  switches,  the  method  of  making  the  car  bridge 
the  two  connections  was  adopted. 

About  1,100  32-c.  p.  lamps  are  required  for  lighting  pur- 
poses, and  they  are  all  on  the  same  circuit,  the  cables  being 
carried  in  the  feeder  box.  A  30-pair  telephone  cable  is 
carried  around  the  structure  and  connected  to  switchboards 
in  all  the  stations  and  signal  towers. 

Fig.  2  is  a  view  of  the  station  at  Van  Buren  and  Dear- 
born streets,  showing  the  arrangement  of  entrance  and  exit 
stairways  and  the  passageway  connecting  the  landings  on 
opposite  sides  of  the  street  which  permits  passengers  to  cross 
from  one  platform  to  the  other  without  descending  to  the 
street.  Two  roads  are  to  use  each  platform,  and  trains  on 
each  of  these  two  will  stop  at  different  ends  of  the  platform  ; 
no  tickets  will  be  used,  the  passenger  paying  his  fare  when 
admitted  to  the  end  of  the  platform  from  which  his  train 
leaves. 

In  view  of  the  large  number  of  trains  to  be  run  on  the 
loop,  and  the    fact   that   each    line  crosses  the  other  track  of 


FIG.   3 — LOOKING   EAST    FROM    FRANKLIN    STREET. 

the  loop  in  two  places,  the  most  complete  plans  have  been 
made  for  signal  and  interlocking  plants  at  all  junctions  and 
crossovers.  Since  it  is  not  practicable  to  provide  physical 
protection  in  the  shape  of  a  derail  or  skotch  block,  the 
torpedo  machine  will  be  installed  and  worked  in  the  same 
manner  as  a  derail.  The  moral  effect  of  this  torpedo  signal 
is  considered  to  be  ver)'  valuable  ;  the  operator  in  charge  of 
the  plant  is  required  to  keep  a  complete  record  of  each 
detonator  supplied  to  him  and  is  not  likel)-  to  permit  an 
engineer  to  run  past  a  signal  at  danger  and  explode  a 
detonator  without  reporting  him  for  it,  and  the  engineer  on 
his  part    knowing    that    he    will    be    reported   will  treat  the 


torpedo  machine  with   the   same   respect  that  he  would  have 
for  a  derail. 

The  special  track  work  has  all  been  made  by  the  Paige 
Iron  Works  of  Chicago.  The  most  complicated  portion  of 
this  is  where  the  four  tracks  of  the  Metropolitan  at  present 


FIG.   4 — Y   AT   VAN    BUREN    AND    WABASH. 

entering  the  Franklin  street  terminal  (which  will  be 
abandoned)  converge  to  two.  This  is,  however,  not  yet 
completed.  Fig.  3  is  a  view  looking  east  from  the  new 
Franklin  street  station  (this  station  will  be  used  by  the 
Metropolitan  only)  and  shows  the  crossover  at  this  point 
and  the  connections  with  the  west  side  of  the  loop.  The 
interlocking  tower  is  at  the  right.  In  the  foreground  are 
seen  the  feeder  box  and  the  bare  cables. 

Fig.  4  shows  the  Y  at  the  southeast  corner  of  tbe  loop ; 
the  track  at  the  right  runs  south  on  Wabash  avenue  to  con- 
nect with  the  Alley  L  in  Harrison  street.  In  the  fore- 
ground is  very  clearly  shown  the  guard  rail  construction 
which  the  Paige  Iron  Works  have  used  throughout  this 
work.  It  is  a  50-lh.  rail  turned  on  its  side,  which  arrange- 
ment imparts  greater  stiffness  laterally  and  raises  it  from 
the  ties  so  that  clips  for  the  switch  may  pass  under  it. 


GOLLEGEVILLE  (PA.)  ELECTRIC  RAILWAY. 


The  citizens  Passenger  Railway,  leased  and  operated  by 
the  Schuylkill  Valley  Traction  Company,  obtained  fran- 
chises in  CoUegeville,  Pa.,  and  vicinity.  The  Philadelphia 
&  Reading  Railroad  Company  enjoined  the  railway  com- 
pany from  crossing  its  tracks  at  CoUegeville.  It  was  con- 
tended that  the  right  of  way  must  be  secured  through  all 
the  territorj-  mentioned  in  the  charter  before  any  part  could 
be  constructed.  The  railway  company  decided  to  abandon 
the  franchises  and  grants,  but  the  supervisors  in  Lower 
Providence  demanded  $2,500  for  a  relinquishment.  To  cir- 
cumvent these  difficulties  the  railway  company  organized 
and  chartered  the  CoUegeville  Electric  Railway  Company. 
The  town  council  repealed  the  old  ordinance  and  granted  a 
franchise  to  the  new  company.  B.  M.  Douglass,  general 
manager  of  the  Traction  Company,  deserves  much  credit 
for  the  able  manner  in  which  the  matter  was  handled. 


Two  of  the  three  men  accused  of  robbing  a  trolley  car  in 
Chicago  on  July  4,  were  convicted  on  August  4  and  sen- 
tenced to  imprisonment  in  the  penitentiary. 
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Melbourne,  the  "Queen  City"  of  the  far  south  has  not  only 
a  very  extensive  system  of  most  excellently  operated  street 
railways,  but  has  also  the  largest  cable  system  in  the  world. 

The  Melbourne  Tramway  &  Omnibus  Company  has  been 
in  existence  now  ii  years  and  still  has  19  years  before  the 
property  passes  into  the  possession  of  the  municipality.  The 
policy  of  the  company  in  its  operation  has  been  such  as  to 
win  the  good  will  of  the  people.  On  its  87  miles  of  cable 
lines  there  were  carried  in  each  of  the  years  1895  and  1S96 
over  33,000,000  passengers.  During  the  "boom  "  times  in 
Australia  the  company  enjoyed  a  most  phenomenal  business, 
paying  as  high  as  72  per  cent  per  annum,  while  shares,  the 
par  value  of  which  was  only  $5,  sold  up  to  $45.  During 
the  succeeding  panic  the  same  shares  sold  down  to  as  low  as 
$1.68,  but  have  since  largely  recovered  under  the  payment 
of  j-early  dividends  of  5  per  cent. 


The  officers  and  heads  of  departments  of  the  road  are  as 
follows : 
K.  B.  Clapp,  (American),  Managing  Director. 
VV.  G.  Sprigg,  (Knglish),  .Secretary. 
H.  A.  Wilcox,  'American),  Assistant  Manager. 
\V.  Don,  (Scotch),  Master  Mechanic. 
J.  W.  Duncan,  (Knglish),  Superintendent. 
S.  H.  Don,  (American),  Foreman  I'ainter. 
J.  Kocheforte,  (Irish),  Korenian  of  Wood  Shop. 
J.  Dahn,  (Swede),  foreman  in  Iron  Shop. 
K.  Allen,  (Australian),  Kngineer. 
f.  largher,  (ICnglish),  l^ngineer. 
I- .  (  leaverley,  ()-lnglish),  ICngineer. 
(There  are  about  H)  more  engineers.) 
J.  W.  f-ytm,  (American),  Inspector. 
S.  Dorum,  (American),  Inspector. 
W.  P.  Savage,  (American),  Inspector. 


The  driving  plants  include  I  I  power  houses,  containing  38 
engines  rated  on  an  average  at  275  h.  p.,  but  which  indicate  375 
h.  p.  each.  Only  one-half  are  in  use,  the  others  forming  the 
reserve  power.  With  the  exception  of  four  English  engines 
they  were  built  in  Australia,  and  all  the  driving  machinery  is 
of  Colonial  manufacture.  The  cables,  25  in  number,  have 
an  aggregate  lentgth  of  over  477,000  ft.,  or  over  90  miles, 
the  cost  of  which  is  $200  per  ton.  The  ropes  and  rails  are 
of  English  make  and  the  coal  is  nearly  all  Victorian. 

The  working  time  of  the  power  house  force  is  9  hours  per 
day,  while  those  in  the  shops  work  8  hours,  which  is  the 
system  here ;  but  the  law  permits  the  men  to  work  up  to  60 
hours  per  week  if  they  so  desire. 

As  already  stated  many  of  the  chiefs  of  the  departments 
have  had  long  American  experience  and  some  are  born 
Americans.  The  assistant  manager,  II.  A.  Wilcox,  (to 
whose  courtesy  I  am  indebted  for  some  of  the  information 
in  these  notes),  is  a  native  of  Providence,  R.  I.,  and  W. 
Don,  who  was  born  at  Brechin,  Forfarshire,  Scotland,  has 
had  20  years  experience  in  street  railway  work  in  New  York, 
and  now  10  years  in  Melbourne,  is  much  more  of  the  new 
world  than  the  old  workl.  To  this  gentleman  I  am 
L-spucially  indebted  for  the  illustrations  here  presented  and 
for  data. 

When  the  company  first  started,  all  inspectors  and  gripmen 
were  imported  from  the  United  States,  as  men  having  past 
experience  of  the  street  railways  on  the  cable  system.  Some 
of  the  former  have  fulfilled  their  engagements  and  gone 
back  to  the  United  States.  There  are  now  only  three 
American  inspectors  who  still  have  time  to  serve  before  their 
engagements  arc  finished.  Upon  sounding  some  of  the 
imported  workers  I  was  informed  by  all  that  the  company 
could  not  ha\e  done  more  for  them,  and  a  proof  of  this  is 
the  fact  that  the  Melbourne  Tramway  Company  has  not 
experienced  any  marked  accidents  and  has  been  extremely 
free  from  strikes. 

The  number  of  gripmen  is  about  500  and  there  are  the 
same  number  of  conductors,  or  say  1,000  men  on  the  road  ; 
while  the  combined  shops  employ  160  men.  .\  bout  a  score 
of  women  and  girls  are  engaged  for  couiiling  ihe  checks 
every  morning. 

The  rolling  stock  up  to  the  i)resent  consists  of  442  cars, 
428  dummies  and  23  pair  horse  omnibuses,  which  latter  con- 
veyances are  now  only  run  in  the  suburbs  to  meet  the  con- 
venience of  those  living  a  good  way  off  from  the  cable 
lines.  The  company  is  not  at  present  adding  to  its  roUiug 
stock,  simply  repairing  and  replacing  as  the  cars  and  dummies 
wear  out.  In  the  company's  slioi)s,  situated  at  the  iinrlh  end 
of  Nicholas  street,  I'itzroy  (Melbourne),  there  has  l.c-cii 
built  a  combination  electric  street  car  for  Urisbane  (  Cjueens- 
land),  and  the  Melbourne  Street  Railway  Company  expects 
to  build  more  for  the  northern  cai)ital. 
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In  the  Melbourne  cable  tracks  there  are  some  32,000  pul- 
leys placed  at  intervals  of  about  30  ft.  The  general  line 
pulley  is  10^  in.  in  diameter,  3  in.  face,  and  weighs  izj^  lbs., 
including  a  ^-inch  spindle  that  is  driven  in  under  6  tons 
pressure.  By  this  means  the  set  screws  are  done  away  with. 
The  estimated  reduction  of  surplus  metal  by  the  adoption  of 
the  present  pulley  made  from  crucible  steel  is  120  tons. 
The  hours  of  running  cars  are  : 

Week  days,  from  5:30  a.  m.  until  1 1 130  p.  m. 

Saturdays,        "    5:30  a.m.     "     12.      p.m. 

Sundays,  "     1:25  p.m.     "      11.      p.m. 

The  cars  are  of  uniform  size  and  are  thereby  interchange- 
able. They  are  painted  different  colors  for  the  various  lines 
and  show  lights  at  night  to  match.  The  company  has  not 
equipped  its  fine  conveyances  with  a  correspondingly  good 


and  boring  machines  were  from  J.  A.  Fay  &  Co.,  of  Cin- 
cinnati, Ohio.  A  hydraulic  lift  raises  or  lowers  the  cars  to 
various  departments.  The  present  U.  S.  imports  are  chiefly 
used  in  the  wood  department,  as  follows  :  white  (bass)  wood, 
perforated  seating  and  rubber  springs ;  in  fact  all  rubber 
materials  came  from  the  United  States.  The  steel  gongs 
and  bell  punches  are  from  America  and  also  the  car  wheels. 

The  paint  shop  is  also  on  the  first  floor,  being  separated 
from  the  wood  shop  by  a  partition.  With  ordinary  care 
and  re-varnishing  at  intervals  of  iS  months,  cars  will  run 
for  six  years  without  repainting.  Colors  are  ground  in  a 
steam  paint  mill,  and  many  of  the  labor  saving  devices  in 
car  painting  are  used ;  for  instance  all  the  lettering  and 
decorating  are  done  with  the  rollers  and  stencils. 

The    blacksmith,'  machine  and   fitting    shops    are    in  the 


SHOl'S   OF    THE    MELBOURNE   TRAMWAY    A    OMNIBUS   COMPANY. 


light,  the  old  system  of  lighting  the  cars  with  kerosene 
lamps  being  still  employed.  Each  car  has  two  inside  lamps, 
one  in  a  casement  at  each  end  of  the  car ;  each  dummy  is 
fitted  with  a  large  size  lamp  let  in  the  middle  of  the  roof  or 
top,  and  after  sunset  carries  a  large  square  locomotive  head- 
light. Each  car  is  licensed  to  carry  34  passengers,  22  inside 
and  6  on  each  platform  ;  the  dummy  holds  about  twenty  per- 
sons without  crowding. 

It  is  the  intention  to  put  trucks  under  the  dummies  to  keep 
the  grip  in  a  rigid  position  and  to  make  it  easier  for  pas- 
sengers patronizing  the  dummy,  as  a  rush  in  summer  time  is 
generally  made  for  the  front  seats  on  the  dummy  where  the 
riders  can  have  a  clear  view  of  the  road  before  them. 

The  company's  shops  or  car  and  machine  works  occupy 
a  space  of  83  x  330  ft.,  consisting  of  basement  and  first 
floor.  Most  of  the  machinery  in  the  wood  shop,  universal 
wood  worker,  surface  planer,  thickening  machine,  band  saw, 
swing  saw,  circular  saws,  turning  lathe,  morticing,  tenoning. 


basement.  There  are  63  machines  in  these  shops  and  60 
men  employed.  Among  the  machines  are  several  of  Amer- 
ican make ;  the  wheel  boring  and  wheel  pressing  machines 
were  made  in  New  York  and  the  Bryant  metal  saws  by  the 
Q.  &  C.  Company.  There  are  four  pits  for  repairing  the 
under  gear  of  cars  and  dummies. 

The  average  weekly  wage  (for  48  hours  work)  is  as 
follows  : 

Woodworkers Sn.oo 

Ironworkers  (smiths,  fitters  and  machinists). . .   12.00 

Painters 1 0.00 

Decorators 11.50 

Most  machinery  pays  an  import  duty  of  10  per  cent  ad 
valorem,  although  some  comes  in  at  5  per  cent. 

The  fares  on  all  lines  except  one  (which  is  2  pence)  are 
3  pence  (6  cents).  The  longest  line  here  is  from  Mel- 
bourne Town  Hall  to  St.  Kilda,  a  distance  of  some  5  miles, 
or  from  Hinders  street  to  Brunswick. 
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The  principal  streets  in  Melbourne  proper  arc  one  mile  in 
length,  99  ft.  wide  and  run  at  right  angles  to  each  other. 
The  leading  thoroughfares  are  named  after  prominent  Aus- 
tralians— Flinders,  Collins,  Bourke,  Lonsdale  and  Latrobe, 
running  nearly  east  and  west;  and  cross  streets  called 
Spencer,  Kind,  Williams,  Queen,  Elizabeth,  Swanson,  Rus- 
sell, Stephen  and  Spring  running  nearly  north  and  south. 
The  whole  city  is  well  lighted  by  electricity  and  well  paved 
with  hard  native  woods.  The  blocks  used  in  the  street  rail- 
way construction,  part  of  the  public  causeways,  are  of  Vic- 
torian (from  Gippsland)  red  gum,  a  wood  that  is  considered 
quite  as  durable  as  the  Australian  iron  bark  which  hardens 
the  more  it  is  under  water  and  the  longer  in  the  ground. 

The  price  at  which  these  red  gum  blocks  are  cut  in  the 
forests  and  delivered  to  the  Melbourne  street  railway  ranges 
from  $4  to  $^  per  hundred  square  feet.  The  broad  streets 
are  illuminated  by  arc  lights  while  the  little  cross  streets  are 
lit  by  incandescent  lamps.  In  the  main  streets  the  arc  lamps 
are  on  wooden  pillars  or  posts  placed  in  the  center  of  the 
roadway,  but  where  the  street  railway  lines  exist  the  lamps 
are  suspended  from  iron  brackets  attached  to  the  pillars 
erected  on  the  sidewalks  projecting  some  S  ft.  over  the 
roadway. 

Victoria's  population  in  1S96  was  1,177,444 


ECONOMY  IN  CONTROLLER  HANDLING. 


Il^'    J.    R.    CRAVAIII. 


Some  discussion  has  been  aroused  lately  as  to  whether  a 
rapid  or  slow  advancement  of  the  controller  handle  in 
starting  a  car  is  the  more  economical  in  practice.  In  these 
discussions  there  has  been  a  strong  tendency  on  the  part  of 
those  few  who  favor  rapid  turning  on  of  current  to  theorize 
simply  on  a  few  of  the  factors  that  enter  into  the  problem 
and  leave  out  of  account  a  number  of  elements  which  inHu- 
ence  the  results  in  practice.  Thus  it  is  argued  that  since  it 
takes  a  given  amount  of  energy  to  accelerate  any  body  from 
a  state  of  rest  to  a  given  speed  it  makes  no  difference 
whether  we  apply  this  energy  fast  or  slow.  In  other  words 
50  horse-power  applied  for  10  seconds  in  starting  a  car  is 
equivalent  to  100  horse-power  applied  for  5  seconds.  The 
horse-power-scconds  in  both  cases  equal  500,  and  the  accel- 
eration in  the  second  case  is  accomplished  twice  as  quickly 
and  with  twice  the  maximum  horse-power  required  in  the 
first  case,  the  difference  in  power  being  balanced  by  the 
saving  in  time.  Now  this  is  a  well  known  law  of  mechanics 
and  cannot  be  disputed,  but  it  goes  only  part  way  into  the 
practical  problem.  In  applying  this  power  to  a  car  in  prac- 
tice there  are  several  very  important  processes  which  must 
be  considered  before  we  can  arrive  at  the  best  coal  pile 
economy.  A  manager  does  not  care  a  rap  as  to  the  theory 
of  what  ought  to  take  place  at  the  car  axle.  He  wants  to 
know  what  actually  will  and  does  take  place  at  the  coal  pile 
and  how  he  can  get  the  best  results  out  of  the  plant  from 
coal  pile  to  car  axle. 

The  first  difficulty  we  encounter  when  we  tell  a  motor- 
man  to  turn  on  current  fast  (there  is  no  need  to  tell  him  ;  he 
will  do  it  anyway)  is  that  the  increased  accelerating  elli- 
ciency  that  series-parallel  control  gives,  as  compared  wilh 
the  olil  multiple  arrangement,  is  partly  thrown  away  by  such 
rapid  handling.  When  motors  are  thrown  from  series  to 
multiple   the  horizontal   effort  or  torque  per  ampere  of  cur- 


rent drawn  from  the  line  is  reduced  one-half.  Now  it  is 
horizontal  effort  that  is  useful  in  accelerating  a  car.  There- 
fore when  the  controller  is  thrown  from  series  to  multiple 
before  the  full  benefit  of  the  efficient  acceleration  afforded 
by  the  series  combination  has  been  obtained  power  is  sim- 
ply thrown  away. 

A  second  reason  why  rapid  controller  advancement  does 
not  give  commercial  results  equal  to  what  it  should  in  theory 
is  that  unfortunately  feeders  and  trolley  wires  must  be  used 
to  conduct  current  from  power  station  to  motors  and  the 
line  loss  in  these  conductors  as  in  every  other  electrical  con- 
ductor is  proportional  to  the  square  of  the  current.  The 
line  loss  must  therefore  be  greater  with  a  high  maximum 
current  used  in  starting  a  car  than  with  a  lower  maximum 
current  used   for  a  proportionately  shorter  time. 

A  third  reason  which  sometimes  holds  why  too  rapid 
acceleration  should  not  be  attempted  if  economy  of  power  is 
any  object,  is  that  when  a  field  shunt  is  used  this  shunt  is 
liable  to  be  cut  in  too  soon,  thereby  weakening  the  fields  of 
the  motors  and  lowering  the  accelerating  efficiency  or  torque 
per  ampere  of  the  motors. 

A  fourth  reason  why  rapid  crowding  on  of  power  is  not 
economical  is  that  the  maximum  power  house  load  (caused 
by  the  starting  of  a  number  of  cars  at  once)  is  increased  by 
so  doing  and  so  more  generating  machinery  must  be  kept 
running  to  operate  any  given  number  of  cars. 

A  fifth  reason  against  attempts  at  very  rapid  acceleration 
is  that  when  niotormen  are  taught  to  get  up  to  speed  as 
quickly  as  possible,  the  practical  result  is  that  they  will  slip 
the  wheels  on  nearly  every  start.  That  this  is  wasteful  is 
evident.  Many  motormen  will  do  this  whether  they  are 
advised  to  accelerate  as  quickly  as  possible  or  not.  There  is 
no  trouble  about  getting  men  to  turn  on  current  fast  enough. 
The  trouble  is  all  in  getting  them  to  do  it  slowly  enough. 

Again  and  "sixthly,"  since  the  heating  of  the  motors  is 
according  to  the  square  of  the  current,  the  high  maximum 
current  that  flows  when  current  is  thrown  on  fast  heats  the 
motors  more  than  when  the  same  amount  of  energy  is  used 
with  a  lower  maximum  current.  The  more  a  motor  heats 
the  lower  becomes  its  electrical  efficiency,  because  its  resist- 
ance is  increased.  Moters  are  not  usually  very  much  too 
large  for  the  work  they  have  to  perform,  and  consequently 
this  heating  often  becomes  a  serious  matter  aside  from  any 
consideration  of  repairs,  for  it  lowers  the  speed  of  the 
motors  so  that  they  cannot  perform  the  same  service  that 
they  can  when  cooler,  even  were  the  efficiency  not  to  be 
considered. 

Finally  1  may  add  that  too  rapid  controller  handling  in 
starting  a  car  is  not  to  be  recommended  for  every  day  prac 
tice,  because  actual  tests  and  trials  show  it  is  not  economical 
and  this  is  perhaps  the  best  argument  of  all. 

The  writer  has  in  his  possession  facts  and  figures  which 
amply  sustain  this  assertion,  and,  though  there  are  reasons 
why  it  would  be  out  of  place  to  publish  them  in  an  article 
of  this  kind,  I  am  willing  to  furnish  them  to  anyone  who 
wants  to  look  into  the  matter  further.  I  have  made  no 
mention  of  the  undoubted  economy  in  repairs  with  slow 
acceleration  of  cars. 

There  is  another  way  in  which  a  saving  can  be  made  at 
the  controller  by  letting  the  car  drift  witli  current  shut  off 
as  much  as  possible,  but  that  will  not  be  discussed  in  this 
article,  as  it  is  merely  my  object  to  call  attention  to  some 
facts  relating  to  car  starting  that  seem  to  have  been  over- 
looked in  recent  discussions. 
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IT'S  "MADAM"  IN  BOSTON. 


The  daily  papers  of  the  east  are  greatly  exercised  as  to 
what  term  shall  be  used  by  conductors  in  addressing  female 
passengers.  This  is  no  new  thing,  for  it  has  come  up  every 
little  while  in  every  part  of  the  country,  and  even  invaded 
the  sessions  of  the  American  Street  Railway  Association 
some  years  ago.  It  seemed  in  a  fair  way  to  settlement  then 
until  some  member  came  in  and  rudely  shattered  the  train 
of  thought  with  the  announcement  of  a  new  method  of 
treating  cracked  hoofs  of  horses ;  and  the  question  of 
etiquette  never  came  back. 

But  now  its  settled,  at  least  for  the  Lynn  &  Boston,  for 
General  Manager  Foster  concluded  not  to  wait  another  lo 
j'ears  for  a  solution  and  has  issued  the  following  bulletin  : 

On  and  after  this  date  conductors  and  motormen  in  addressing 
women  passengers  shall  substitute  the  word  "  Madam  "  for  "  Lady." 

In  arriving  at  the  conclusion  consideration  was  had  of  the 
terms  "  Lady,"  "  Madam,"  "  Mrs."  and  "  Miss,"  but  as  it 
would  have  been  somewhat  perilous  for  the  conductor  to 
always  make  a  straight  guess  as  to  the  two  latter,  and  as  the 
"  madam  "  seemed  on  the  whole  preferable  to  "  lady,"  from 
this  time  on  it  is  "  madam." 

It  is  positively  necessary  in  many  and  much  better  in  most 

cases,  that  some  term  should   be  used   in   connection  with  a 

remark   addresssd    to    a   "  madam."     As    a    matter  of   fact, 

"  lady  "  is  now  used  by  nine  out  of  every  lo  conductors  the 

country  over. 

>-—•-• 

GEAR  CUTTING. 


It  is  the  opinion  of  J.  M.  Roach,  general  manager  of  the 
North  Chicago  Street  Railroad  Company,  that  gears  and 
pinions  can  be  made  ait  the  repair  shop  of  the  company  at 
less  cost  than  to  purchase  them.  To  carry  out  this  work 
one  machine  was  altered  and  another  ingenious  one  designed 
by  V.  T.  Lynch,  superintendent  of  the  repair  shop. 

The  blank  gears  are  purchased  from  a  malleable  iron 
works  in  the  city,  split  in  two,  one  piece  being  larger  than 
the  other  on  account  of  there  beine  an  odd  number  of  teeth 


To  provide  a  machine  to  cut  the  teeth  the  cutter  head  of  a 
32x32-in.  planer  was  removed  and  brackets  bolted  to  the 
frame  to  support  one  driving  shaft  and  two  cutter  shafts. 
The  four  brackets  were  made  from  one  pattern.  A  worm 
and  gear  were  substituted  for  the  regular  feeding  device  so 
as  to  get  a  feed  of  2  in.  per  minute.  Each  of  the  cutters 
revolves  at  the  rate  of  65  ft.  per  minute.  As  shown  in  the 
illustration  seven  gears  are  bolted  to  a  shaft  with  a  cut  gear 
which  serves  as  a  division  plate.  Each  gear  has  a  face  of 
452  in.  The  stocking  cutter  first  cuts  a  groove  which  is 
enlarged  to  the  proper  form  for  the  teeth  by  the  involute 
gear  cutter  which  is  just  behind  the  other.     Two  gears  can 


KEY-SEATING    MACHINE. 

be  cut  each  day.     The  pinions  are  cut  in  the  same  manner. 
The  machine  requires  little  attention. 

The  key-seating  machine  was  made  entirely  from  old 
stock  and  at  very  small  expense.  The  frame  was  made 
from  two  old  side  bars,  one  casting  and  some  pieces  forged 
in  the  shop.  The  gear  and  rawhide  pinion  were  taken  from 
an  old  motor  and  the  cutter  bars  made  of  broken  car  axles 
turned  down  to  proper  size.  The  inside  of  the  gear  hub  is 
threaded,  three  to  the  inch,  and  receives  the  shaft  which 
actuates  the  cutter  shaft.  The  bar  contains  holes  for  ten 
cutters,  each  of  which  is  ^'j-  in.  higher  than  the  preceding. 
One  end  of  the  bar  is  supported  by  a  crosshead  and  the 
other  passed  through  the  hub  of  the  gear  or  pinion.  When 
a  key  seat  is  to  be  cut  the  pinion  is  bolted  in  place  and  the 
machine  started.  The  counter  shaft  revolves  at  800  r.  p.  m. 
and  the  gear  draws  the  threaded  shaft,  forcing  the  cutter 
bar  through  the  hub  of  the  pinion.  It  requires  30  seconds 
to  cut  a  key  seat  y'yX^x6i^  in.  and  the  same  time  to  with- 
draw the  bar.  At  present  the  machine  is  reversed  by  hand, 
but  a  clip  will  be  bolted  on  the  guide  bars  to  automatically 
reverse.  The  work  of  this  machine  is  perfectly  accurate 
and  is  satisfactory  in  every  way. 


DEATH  OF  E.  M.  G.  EDDY. 


GEAR   CUTTING    MACHINE. 


E.  M.  G.  Eddy,  who  for  the  last  seven  years  has  been 
chief  commissioner  of  the  New  South  Wales  railways,  died 
at  Brisbane  on  June  21.  Mr.  Eddy  was  born  1S53  and  has 
all  his  life  been  in  the  railway  service.  He  began  his  career 
as  a  clerk  in  the  superintendent's  ofHce  on  the  London  & 
Northwestern  and  rose  to  be  second  in  charge  to  the  general 
superintendent.  In  1887  he  took  a  similar  position  with  the 
Caledonian  Railvva)',  which  he  held  for  a  year,  and  removed 
to  Australia  to  accept  the  office  of  chief  commissioner  of 
railways  in  New  South  Wales.  Mr.  Eddy  was  familiar 
with  the  practice  in  Europe  and  America,  and  his  administra- 
tion of  the  system  in  Australia  was  very  successful. 
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EMPLOYES  GIVE  BONDS. 


The  Consolidated  Street  Railway  Company  of  Grand 
Rapids,  Mich.,  has  for  some  time  required  bonds  from  the 
conductors,  motormen  and  office  employes,  to  protect  the 
company  from  loss  of  money  from  any  cause,  and  cost  of 
repairs  through  accidents  caused  by  the  negligence  or  care- 
lessness of  any  employe.  The  bonds  are  furnished  by  the 
American  Security  Company  of  New  York  at  a  reasonable 
cost  to  the  men.  The  effect  of  this  plan  is  to  produce  more 
care  and  watchfulness  of  the  employes  in  performing  their 
duties  and  will  tend  to  supply  the  company  with  a  better 
class  of  men  than  otherwise.  The  employes,  knowing  the 
conditions  and  the  responsibilities  upon  them,  haye  no 
occasion  for  discontent,  and  feel  more  secure  of  their  posi- 
tions. President  Johnson  is  satisfied  that  this  plan  will 
result  in  better  service,  greater  assurance  to  the  company 
and  work  no  hardship  on  the  men. 


TROLLEY  PARTIES  ON  THE  CALUMET. 


The  Calumet  Electric  Street  Railway  Company  of  Chi- 
cago owns  what  is  probably  the  largest  suburban  system  in 
the  world.  Its  80  miles  of  track  extend  through  27  subur- 
ban towns  and  villages  in  the  southern  part  of  Chicago. 
The  routes  pass  several  picnic  grounds,  touches  Man- 
hattan Beach,  a  resort  on  the  lake  front,  and  run 
through  some  sparsely  settled  and  beautiful  country.  In 
every  way  this  railway  is  suited  naturally  for  pleasure  rid- 
ing. H.  M.  Sloan,  general  manager,  realized  the  advan- 
tages such  patronage  would  bring  and  every  facility  has 
been  improved  to  handle  the  traffic. 

In  addition  to  this  the  merits  of  the  road  have  been 
extensively  advertised.  Its  cars  are  painted  uniformly  and 
it  it  now  known  as  the  "  Yellow  Line."  Sign  boards  are 
placed  along  the  routes  connecting  it  with  the  center  of  the 
city    and    frequent   use   is   made   of   illustrated   posters.     A 


A    I'AKTV    TRAIN  — CALUMET    ELECTRIC    STREET    RAILWAV. 


MASSACHUSETTS  STREET  RAILWAY 
ASSOCIATION. 


The  meeting  of  the  Massachusetts  Street  Railway  Asso- 
ciation was  a  success  socially  as  well  as  from  a  business 
standpoint.  The  120  delegates  were  treated  to  a  fine  outing 
by  the  West  End  and  the  Quincy  cS:  Boston  roads.  The 
subway,  loop  and  stations  were  visited,  then  they  were 
taken  to  the  Dorchester  power  house  to  inspect  its  superb 
c<iuipment.  At  Neponset,  the  Quincy  &  Boston  Street  Rail- 
way Company  received  the  delegates  in  three  finely  deco- 
rated cars  and  proceeded  to  the  power  house  at  Quincy 
Point.  Dinner  was  served  at  Downer's  Landing  after  which 
Nantasket  Beach  was  visited  and  a  trip  taken  on  the  bay. 
As  a  souvenir  of  the  delightful  outing  each  delegate 
received  a  polished  disc  of  granite  upon  which  was  inscribed  : 
"This  souvenir  was  cut  and  polished  from  a  sleeper  used  in 
the  construction  of  the  first  railway  built  in  America,  com- 
pleted October  7,  1826,  leading  from  the  granite  quarries 
of  Quincy  to  the  Neponset  river.  Compliments  of  the 
Quincy  &  Boston  Street  Railway  Company." 


handsomely  illustrated  pamphlet,  dcscriliing  the  different 
points  of  interest  along  the  lines  together  with  a  map  of  the 
system,  has  recently  been  printed.  Over  100,000  of  these 
were  distributed.  All  this  is  attended  to  by  the  advertising 
agent,  E.  1 1.  Fox,  who  makes  arrangements  for  all  trolley 
parties,  parks  and  amusement  features. 

The  company  does  not  rest  here  but  makes  its  cars  attrac- 
tive and  comfortable  for  its  patrons.  As  may  be  seen  by 
the  illustration,  the  party  cars  are  especially  decorateil  with 
rows,  clusters  and  designs  of  incandescent  lamps  and  with 
bunting  artistically  draped  inside  and  outside  the  cars. 
These  same  cars  are  used  for  the  ordinary  traffic  and  all 
decorations  must  be  removed,  which  has  been  a  laborious 
undertaking,  especially  when  calls  for  cars  would  come  in  a 
few  hours  previous  to  starting  and  the  same  ones  be  re(iuired 
for  ordinary  service  innnediately  afterwaril.  Through  the 
efforts  of  W.  A.  Harding,  tlie  master  mechanic,  the  dccorii- 
ting  has  been  brouglil  to  a  system  which  involves  a  mini- 
mum amount  of  trouble. 

For  the  tops  of  the  cars  the  lamps  are  screwed  into  the 
sockets,  10  of  which  are  fastened  to  a  long  board,  about  3 
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in.  wide  and  i^  in.  thick.  At  first  these  strips  were  screwed 
onto  the  roofs  of  the  cars,  hut  now  brass  higs  are  fastened 
on  the  roofs  in  the  proper  positions  and  connected  to  the 
wire  which  runs  along  the  top  of  the  car.  Each  strip  of 
lamps  has  two  holes  bored  to  a  template  corresponding  to 
the  distance  apart  of  the  lugs,  with  a  little  brass  plate  at 
each  hole.  In  this  way  a  bank  of  lo  lamps  can  be  dropped 
over  the  lugs  and  a  few  turns  of  a  thumb  screw  give  a 
good  electrical  connection  and  hold  it  securely  in  place. 
Every  alternate  lamp  is  connected  in  series,  so  that  if  one 
circuit  were  broken  it  would  not  leave  a  large  gap  in  the 
decorations.     The 

strips,  each  with    lo  '-^i^frrfr^ 

lamps,  are  stored  in 
racks  in  the  carbarns 
reailv  for  immediate 
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In  addition  there 
are  many  special  de- 
signs in  store,  such 
as  arches,  circles, 
shields,     crosses,  power  house,  1893. 

wheels,   bells,   insig- 

nias  for  many  of  the  benevolent  societies  and  banks  of 
colored  lamps  from  which  block  letters  can  be  formed ; 
special  designs  are  made  for  societies  to  order.  All  these 
things  are  made  by  the  carpenter  and  wired  up  by  the  men 
who  care  for  the  cars. 

Iron  hangers  are  put  on  the  backs  of  the  signs  so  that 
they  can  be  hung  to  the  dash.  Some  taste  has  to  be 
used  in  the  arrangement  of  the  colored  lights  to 
make  pleasing  combinations.  As  a  rule  the  clear 
glass  bulbs  are  the  better  for  exterior  decoration  for 
the    colored    glass    does    not   give  such    a   brilliant 
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effect.  For  interior  illumination  the  colored  lights  are  very 
beautiful,  the  only  drawback  being  that  the  passengers  have 
a  great  fondness  for  the  globes  and  carry  them  away  as 
souvenirs. 

Over  5,000  incandescent  lamps  are  in  use  for  these  decor- 
ations ;  in  some  cases  as  many  as  5S0  lights  are  arranged  on 
a  train  of  three  cars.  To  prevent  the  lamps  being  short 
circuited  in  wet  weather  thin  rubber  tubing  is  slipped  over 
the  sockets.  These  lamps  for  decorating  are  entirely  inde- 
pendent of  the  regular  lights  which  are  not  disturlied  at  any 
lime. 

Along  the  middle  of  each  roof  is  a  No.  8  B.  &  S.  insulated 
wire  and  at  either  end  is  a  copper  socket.  At  four  points 
along  the  top  of  the  car,  connections  are  made  through  fuse 
blocks  to  the  brass  lugs,  the  second   lug  of  each   pair    being 


grounded  to  the  truck.  On  the  motor  car  there  is  a  heavy 
wire  extending  to  the  trolley  pole.  Except  in  the  summer 
season  this  wire  is  disconnected  but  all  the  other  wiring, 
which  is  neat  and  substantial,  remains  in  place.  A  flexible 
cable  with  brass  tips  makes  connection  between  the  cars, 
but  this  is  separate  from  the  ordinary  lighting  circuit.  All 
connections  are  made  when  the  trolley  is  off  the  line. 

The  decorating  with  bunting  is  no  less  systematic.  Flags 
and  red,  white  and  blue  bunting,  which  will  not  fade  after  a 
wetting,  are  used  both  for  inside  and  outside.  The  drapery 
is  strung  on  ropes  and  can  quickly  be  put  in  place.  A  strip 
is  gathered  around  each  post,  being  tied  with  a  white  cord. 

An  upholsterer  attends  to  this  part  of  the  work  and  has 
a  sewing  machine  for  repairing  and  making  new  draperies. 
The  cars  which  are  for  party  service  have  center  aisles  and 
these  are  carpeted.  The  large  platforms  will  accommodate 
from  four  to  six  camp  chairs.  When  cars  are  sent  out  all 
bells  and  registers  are  disconnected.  With  all  these  facil- 
ities cars  can  be  decorated  in  a  remarkably  short  time. 

The  large  amount  of  patronage  indicates  how  much  this 
service  is  appreciated.  It  is  not  uncommon  during  the  sum- 
mer to  have  as  many  as  35  orders  ahead  for  trolley  trains. 
Last  summer  the  largest  party  filled  96  cars,  but  there  is  to 
be  one  in  the  near  future  which  will  eclipse  this  record. 

The  views,  showing  the  power  station  and  barn  in  1893 
and  1897,  give  some  idea  of  the  rapid  growth  of  the  sys- 
tem. In  1S93  the  station  capacity  was  150  h.  p.,  there  was 
room  in  the  barn  for  three  cars,  and  six  miles  of  track  were 
laid.  In  1S97  the  capacity  of  the  station  is  2,000  h.  p.,  the 
barns  quarter  210  cars,  and  80  miles  of  track  are  operated. 
The  accompanying  map  shows  the  extent  of  the  lines. 


The  proceeds  from  "trolley  day"  for  the  benefit  of  Silver 
Cross  Hospital  at  Joliet,  111.,  were  greater  than  anticipated. 
The  ladies  wished  to  raise  $1,000  and  succeeded  in  doing 
a  little  more  than  this. 


^fctoectS^aikay-S^cVku^ 


501 


THE  SAGINAW  BRIDGE  ACCIDENT, 


The  acciilent  which  occurred  on  July  7,  when  a  car  on 
the  Inter-Urban  Electric  Railway  plungeil  through  the 
open  draw  in  the  bridge  over  the  Saginaw  river  below 
Zilwaukie,  was  most  serious,  and  when  it  is  considered 
that  it  happened  in  the  day  time  and  that  the  approach  is 
pecfectly  straight  for  nearly  1,500  ft.,  there  appears  to  be 
no  excuse  for  such  gross  carelessness. 

The  car  approached  the  bridge  at  a  high  speed  and  was 
not  brought  to  a  full  stop  at  the  signal  post,  200  ft.  distant, 
as  is  recjuired  by  the  state  law.  The  bridge  tender  was 
opening  the  bridge  for  a  sail  boat,  and  states  that  it  had 
swung  through  an   angle  of   20°  before  the  car  reached  the 


at  one  end  ;  during  the  trip  in  one  direction  the  motorman 
has  it  under  his  control,  but  on  the  return  trip  must  rely 
upon  the  conductor,  who  frequently  turns  it  off  with  the 
result  that  the  motorman  sometimes  finds  himself  without 
air  when  he  wishes  to  make  a  stop.  In  this  particular  case 
it  is  stated  that  the  air  was  all  right,  but  it  is  evident  from 
the  distance  jumped  that  the  brakes  were  not  applied  until 
the  car  was  fairly  going  off  the  bridge,  when  nothing  could 
have  stopped  it.  When  the  danger  was  seen  the  motorman 
reversed  the  current  suddenly  and  burned  out  the  fuse, 
which  was  the  first  warning  that  the  passengers  had  of  any- 
thing lieing  wrong. 

There    are    conflicting    statements    as  to  why  the  car  was 
not    stopped    in    time,  but    the    most    probable  explanation 
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draw.  On  reaching  the  opening  the  car  shot  forward  into 
the  river,  landing  squarely  with  the  forward  end  74  ft.  7 
in.  from  the  ends  of  the  rails ;  the  car  is  42  ft.  long,  which 
makes  the  distance  covered  32  ft.  7  in.  in  the  clear.  The 
water  at  this  point  is  about  20  ft.  deep,  and  the  car  landing 
squarely  was  completely  submerged,  only  the  trolley  being 
above  the  surface  as  shown  in  the  illustration. 

There  were  13  persons  on  board;  six  were  drowned,  one 
was  rescued  alive,  but  so  severely  injured  that  he  died 
within  a  few  hours,  and  five  of  the  other  six  were  injured 
more  or  less  seriously. 

The  cars  are  equipped  with  air  brakes,  but  even  if  they 
failed  to  work  at  the  critical  moment,  it  is  no  reflection  upon 
the  brakes,  as  the  arrangement  and  management  of  them 
could  scarcely  be  more  careless  than  it  is  on  the  Inter- 
Urban.  The  cars  were  originally  equipped  with  automatic- 
ally governed  air  pumps,  but  they  proved  to  be  too  small 
and  an  auxiliary  pump  was  placed  in  each  car,  being  located 


which  is  supported  by  the  testimony  of  competent  witnesses 
is  that  the  motorman  was  racing  with  a  train  on  the 
Flint  &  Pere  Marquette  Railroad  and  did  not  see  the  open 
draw  because  he  was  watching  the  train.  No  reason  is 
given  for  not  stopping  at  the  200-ft.  post. 

Assuming  the  figures  as  to  the  distance  that  the  car 
jumped  as  correct,  it  is  evident  that  the  velocity  at  the  time 
of  leaving  the  bridge  was  not  less  than  20  miles  per  hour, 
which  is  certainly  a  pretty  high  speed  at  which  to  cross  a 
draw  bridge.  Such  railroading  as  this  is  criminal  and 
shoulil  be  punished  as  such. 


(Jn  three  occasions  lately  trolley  cars  of  the  West  Chicago 
Railroad  have  been  held  up  and  robbed.  As  an  incentive  to 
bring  the  highwaymen  to  justice  Vice  President  and  General 
Manager  Roach  has  offered  a  reward  of  $1,500  for  the 
arrest  and  conviction  of  the  persons  who  held  up  the  com- 
pany's cars  on  I2tli,  lOfh  and  43rd  streets. 
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FEEDER  LINES 


It  is  apparent  to  a  street  railway  electrician  that  the  feeder 
lines  in  most  of  the  cities  where  extensive  trolley  systems  are 
operated  have  been  built  up  to  suit  the  growing  needs  of  the 
city.  The  copper  in  many  of  the  lines  represents  fortunes 
expended  by  the  street  railway  companies.  With  all  this 
investment  it  is  evident  many  of  the  feeder  systems  do  not 
perform  the  functions  expected  of  them,  and  the  reason  is 
that  they  are  worked  beyond  the  proper  limits  of  applica- 
tion. When  a  short  electric  road  is  constructed  it  is  not  a 
difficult  problem  to  string  a  feeder  along  to  supplement  the 
conductivity  of  the  trolley  wire  and  keep  the  voltage  near  the 
extremities  of  the  line  within  50  volts  of  what  it  is  at  the 
power  station.  But  when  the  line  is  lengthened  for  two  or 
three  miles  and  branch  lines  are  constructed  to  meet  the 
demands  of  a  growing  city  the  difficulties  begin  to  multiply. 
The  old  material  must  be  used  and  after  the  outlay  for  track 
construction,  new  cars  and  additional  power  at  the  station 
there  is  little  left  to  put  in  the  feeder  system.  The  capacity 
of  the  feeder  system  is  increased  only  as  absolute  necessity 
demands.  Each  year  additional  lines  and  feeders  are  added 
until  it  is  not  unusual  to  see  as  many  as  20  or  30  large  cables 
strung  along  the  streets  near  the  power  houses. 

The  feeder  system  has  passed  through  the  same  evolution 
as  have  the  track  and  trolley  line.  At  first  the  trolley  wire 
was  of  small  cross  section  and  the  feeder  rang  along  parallel 
to  it  and  connected  at  frequent  intervals,  thus  making  prac- 
tically one  conductor  of  double  capacity.  It  was  soon 
demonstrated  that  this  plan  would  not  fulfill  the  require- 
ments for  long  lines,  for  the  voltage  decreased  as  the  line 
extended  away  from  the  power  station  and  a  break  in  the 
trolley  disabled  the  whole  system.  Then  the  trolley  wire 
was  sectioned,  which  minimized  the  effects  of  a  break  in  the 
trolley  or  of  a  short  circuit. 

Good  judgment,  based  on  experience,  is  needed  in  design- 
ino-  a  feeder  system  to  meet  all  the  varied  demands  of  the 
whole  or  a  part  of  an  extensive  trolley  system.  The  num- 
ber and  headway  of  the  cars,  the  location  of  the  power 
station,  possible  extensions,  unusual  loads  on  one  or  more 
sections,  are  some  of  the  points  to  be  considered.  Boosters 
are  sometimes  employed,  but  not  very  extensively,  for  most 
of  the  modern  stations  are  equipped  with  machines  generat- 
ino-  current  at  550  volts  and  with  direct  feeders  to  outlying 
sections  this  voltage  is  sufficiently  high. 

Information  received  from  street  railways  operating  under 
different  conditions  shows  some  interesting  facts.  On  the 
Niao-ara  Falls  Park  &  River  Railway,  which  is  a  com- 
paratively new  road,  five  feeders,  ranging  from  two  to  seven 
miles  in  length  and  of  stranded  wire,  weather-proof  and  insu- 
lated, are  used.  Two  power  stations  are  equipped  with 
General  Electric  multipolar  machines  generating  current  at 
550  volts.  The  maximum  drop  allowed  is  5  per  cent.  The 
trolley  wire  is  No.  00  B.  W.  G. 

There  are  225  miles  of  trolley  which  belong  to  the  Twin 
City  Rapid  Transit  Company  of  Minneapolis  and  St.  Paul. 
This  company  is  to  have  the  advantages  of  alternating  cur- 
rent, transmission  and  cheap  water  power,  as  soon  as  the 
plant  at  St.  Anthony's  Falls  is  completed.  At  present 
three  power  stations,  equipped  with  Edison  and  Thomson- 
Houston  machines,  furnish  the  power.  There  are  60  feeder 
lines  of  an  average  length  of  three  miles  and  of  such  cross 
section  as  to  allow  3,000  circular  mils  per  ampere.  Some 
of  the'feeders  are  placed  in  paper  tubes  enclosed  in  a  pitch- 


box,  but  this  conduit  is  hardly  satisfactory.  For  the  most 
part  the  feeders  follow  the  trolley  lines  and  have  solid 
trolley  connections.  The  trolley  sections  are  equalized  at 
the  trolley  circuit  breakers  through  a  No.  12  bare  copper 
fuse  12  in.  long.     The  station  voltage  is  from  600  to  635. 

The  City  &  .Suburban  Railway  Company,  of  Portland, 
Ore.,  is  very  happily  situated  for  the  cost  of  fuel  does  enter 
into  the  calculations  of  the  feeder  system  as  it  is  supplied 
with  mill  refuse  at  a  fixed  price  and  in  great  abundance. 
A  loss  in  transmission  is  consequently  of  little  moment  and 
the  problem  is  to  keep  the  voltage  at  the  proper  figure.  The 
system  has  expanded  from  a  small  one  to  its  present  size 
and  no  attempt  has  been  made  to  accurately  proportion  the 
feeders  to  the  different  branches,  though  the  down  town 
portion  is  so  arranged  that  three  sections  can  be  handled  by 
switches  in  the  general  oflice.  The  power  is  furnished  from 
one  power  station  having  one  multipolar  and  four  60-k.  w. 
bipolar  dynamos.  The  voltage  is  from  520  to  550.  The 
power  factor  of  the  station,  or  the  ratio  of  the  average  to 
maxmium  load,  is  about  .6.  There  are  six  feeders  ranging 
from  one  to  three  miles  in  length,  and  these  are  of  No.  0000 
solid  copper  insulated  wire.  The  trolley  wire  is  No.  o. 
The  feeders  follow  the  trolley  lines,  usually  fixed  on  the 
same  poles  and  connected  to  the  wire  by  a  special  feeder  ear. 

The  Union  Traction  Company,  of  Philadelphia,  has  10 
power  houses  and  one  sub-station  with  storage  battery  equip- 
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ment  and  for  which  a  booster  is  used.  The  voltage  varies 
from  500  to  550  with  an  average  drop  of  50  volts  on  the 
lines. 

The  feeders  are  mostly  underground  in  iron  pipes,  terra 
cotta  and  creosoted  wood  ducts,  and  insulated  with  paper, 
jute  and  rubber.  In  all  there  are  1,426.35  miles  of  ducts  and 
269,236  ft.  of  conduit.  From  this  it  may  be  seen  how  exten- 
sive the  system  is.  There  are  three  methods  of  attaching 
the  feeders  to  the  trollej'  wire  as  shown  in  Fig.  i.  There 
are  331  feeders  aggregating  69S.3  miles  in  length  and  besides 
this,  193.3  miles  of  return  feeders  and  153.3  miles  of  tele- 
phone wire.  All  the  overhead  feeders  are  on  the  same  poles 
as  the  span  wires.  The  cross  sections  of  the  feeders  are 
determined  by  the  drop  in  voltage  with  a  maximum  current 
carrying  capacity  of    1,000  amperes  per  sq.  in. 

The  Union  Railroad,  of  Providence,  R.  I.,  has  one  power 
station  equipped  with  five  multipolar  General  Electric 
dynamos  which  give  a  voltage  of  575.  From  the  station 
run  35  feeders  with  a  total  length  of  about  90  miles.  These 
are  500,000  and  300,000  circular  mil  cables  with  weather 
proof  insulation.  The  feeders  are  strung  on  the  poles  sup 
porting  the  trolley  wire  and  are  connected  to  it  at  intervals 
of  about  500  ft.  by  a  live  span  of  insulated  wire. 

The  Washington  Water  Power  Company,  of  Spokane, 
Wash.,  operates  36  miles  of  street  railway.  The  current  is 
generated  from  water-power  at  the  same  station  where  cur- 
rent is  furnished  for  lighting  purposes.  No.  o  trolley  wire 
is  used  and  is  divided  into  sections  which  are  connected 
with  fuse  wire   only. 

On  the  Camden  (N.  J.)  &  Suburban  Railway  the  cars 
have  a  headway  of  10  minutes.  There  are  five  feeders 
radiating  from  the  station  and  these  are  at  a  voltage  of  535. 
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No.  oooo  B.  iV  S.  weather  proof  insulaled  wire  is  used  for 
feeders.  A  booster  is  being  considered  for  high  potential 
on  some  of  the  lines.  The  maximum  drop  in  voltage  is  20 
per  cent.  There  are  no  ground  returns  on  most  of  the  cir- 
cuits, thorough  rail  bonding  being  sufficient.  The  trolley 
wire  is  No.  00. 

The  Cass  Avenue  &  Fair  Grounds  Railway,  the  St. 
Louis  Railway,  the  Baden  Railway,  the  Southwestern  Rail- 
wav  and  the  Citizens'  Railway  of  St.  Louis,  are  all  under 
one  management  and  are  operated  from  one  power  station. 
General  Electric  direct  connected  generators  furnish  the  cur- 
rent. There  are  52  feeders,  from  one-half  to  seven  miles 
long ;  the  greater  number  are  500,000  circular  mils  cross 
section  but  some  are  No.  0000.  The  voltage  at  the  station 
is  ^50  and  the  allowable  drop  on  the  line  is  50  volts.  In 
most  cases  the  feeders  are  on  the  same  poles  as  the  trolley 
lines. 

The  Helena  ( Montana)  Light  and  Power  Company  has 
six  cars  operating  on  22  miles  of  track  with  an  average 
headway  of  one  hour  on  each  branch.  This  is  the  consoli- 
dation of  two  systems,  but  is  operated  from  one  powerhouse, 
equipped  with  a  Thomson-Houston  multipoler  and  a  bipolar 
generator  of  the  U.  S.  type.  The  load  on  the  station  varies 
from  71  to  2S0  h.  p.  according  to  the  location  of  the  cars,  for 
there  are  heavy  grades  on  some  of  the  branches.  The 
troUev  wire  is  No.  o  and  No.  2  and  is  divided  up  into  five 
sections,  being  fed  from  feeders  one  to  three  miles  in  length. 
These  feeders  extend  from  the  station  to  the  trolley  lines  by 
the  shortest  route  and  then  follow  on  the  trolley  poles  and 
are  connected  to  the  wire  at  every  fifth  pole.  A  drop  of  10 
per  cent  is  allowed,  the  voltage  carried  at  the  station  being 
500  to  550. 

The  power  station  of  the  New  Orleans  City  &  Lake 
Railroad  and  the  Crescent  City  Railroad  is  located  on  the 
bank  of  the  river  and  close  to  the  railroad  tracks,  convenient 
to  coal  and  water.  Most  of  the  lines  are  parallel  and  the 
station  is  nearly  midway  between  the  extremities.  The 
equipment  consists  of  four  500-k.  w.,  one  800-k.  w.  and  two 
200-k.  w.  machines.  The  average  load  is  1,400  e.  h.  p.  with 
a  maximum  of  3,600  h.  p.  although  as  great  a  load  as  5,000 
h.  p.  has  been  carried.  In  the  feeder  system  there  are 
twenty-one  Soo,ooo-c.  m.  cables,  five  250,000-c.  m.  cables, 
seven  No.  0000  wires,  two  No.  o  and  two  No.  000  wires  for 
feeders,  besides  thirteen  500,000-c.  m.  return  cables  con- 
nected to  the  rails  of  several  of  the  lines  nearest  to  the 
station.  The  feeder  lines  were  designed  for  the  present 
needs  with  a  view  to  indefinite  extensions  whenever  neces- 
sary. The  feeders  follow  the  trolley  lines  and  are  on  the 
line  poles  except  for  two  or  three  main  trunk  lines  running 
from  the  station  to  the  principal  points  of  distribution.  The 
drop  in  voltage  is  less  than  10  per  cent  under  four  miles  and 
rarely  over  20  per  cent  even  where  the  lines  are  more  than 
seven  miles  from  the  station.  The  sections  of  the  line  arc 
on  an  average  2,500  ft.  long  and  are  joined  together  by  fuses 
and  switches,  ordinarily  kept  closed.  As  a  rule  the  different 
lines  are  separate  unless  used  to  help  one  another,  but  they 
can  be  connected  by  switches  at  their  junctions  if  desired. 
Section  boxes  arc  placed  every  2,000  to  3,000  ft.  and  at  each 
box  is  a  pair  of  feeder  span  wires  that  stretch  across  the 
track  16  ft.  apart.  Each  feeder  span  wire  is  continued  down 
one  pole  to  the  box  where  it  passes  through  the  switch  and 
fuse  and  then  the  two  are  joined  together  at  the  point  where 
the  feeder  is  tappet!  by  a  T  connection.  The  voltage  at  the 
station  is  550. 


The  accompanying  map  and  tables  give  a  comprehensive 
stalcmcnt  of  the  conditions  of  the  feeder  system  of  the 
Toronto  railway.  The  generators  in  the  station  are  by  the 
General  Electric,  Edison  and  Siemens-Halske  Companies 
and  run  at  a  voltage  of  560.  The  average  headway  of  the 
cars  is  four  minutes  and  the  average  drop  on  the  lines  is  S 
per  cent.  The  feeders  are  connected  to  the  trolley  lines 
every  1,000  ft.  by  soldered  feed  ears,  15  in.  long.  Table  1 
gives  the  sizes  and  lengths  of  the  feeder  lines  and  Table  II 
the  dimensions  of  the  trolley  wire.  The  improvement 
that  has  been  made  in  the  feeder  system  in  recent  years  is 
plainly  indicated  by  the  figures  in  Table  III,  which  gives  the 
drop  in  potential  at  different  points  along  the  line  in  1S94 
and  in   1S97. 

TABLE    I — FEEDER   WIRES. 


Sectional 

Section 

Feeder  ■ 

Size  of 

Area. 

A 

B 

Total 

Trolley  in 

Numb'r 

Feeder. 

Circular 

Length 

Section. 

B.  &  S. 

Mils. 

Feet. 

I -A 

0000 

206116 

17400 

5500 

22goo 

I 

I    B 

0000 

206116 

7500 

945° 

16950 

15500 

I-C 

No.  I 

83700 

6750 

6750 

2 

2 

0000 

206116 

7200 

3000 
500 

10700 

31250 

3 

3 

0000 

2061 16 

1200 

750 

1950 

4700 

4 

4 

2-No.  I 

I -No.  I 

83700 

2625 

goo 
3300 

6825 

10600 

5 

5-A 

No.  1 

" 

300 

300 

5-B 

No.  I 

" 

3150 

450 

3600 

6 

6-A 

No.  I 

600 

600 

6300 

6-B 

0000 

2061 16 

3600 

375 

3q75 

7 

7-A 

No.  I 

164 

1200 

4050 

5250 

7-B 

0000 

2061 16 

1200 

5700 

6900 

8 

8-A 

No.  I 

164 

2175 

600 

-775 

8-B 

No.  I 

2475 

4125 

6600 

g-A 

No.  I 

" 

4650 

goo 

5500 

g-B 

0000 

2061 16 

4650 

6150 

10800 

10- A 

0000 

5400 

750 

6150 

8550 

lo-B 

0000 

qooo 

500 

9500 

II 

II 

0000 

" 

4500 

2175 

6675 

5500 

12 

12 

0000 

" 

8550 

367S 

12225 

7250 

13 

'3 

0000 

i'3^5 

1875 

13200 

9700 

14 

14 

0000 

" 

g30o 

2925 

12225 

6578 

15 

15 

0000 

1 1600 

8400 

20000 

lOIOO 

16 

16 

0000 

g450 

9300 

18750 

22950 

'7 

'7 

0000 

16800 

6150 

22950 

17300 

18 

18 

0000 

" 

12600 

4050 

16650 

15240 

iq 

iq 

0000 

" 

17700 

17700 

'4350 

00 

132000 

2 1  goo 

1 1400 

20 

20 

0 
No.  I 

105000 
83700 

6000 
130^4 

5-3-n 

20950 

21 

21 

0000 

2061 16 

2Igoo 

2igoo 

22 

22 

0000 

2igoo 

ggoo 

31800 

ggoo 

Column  "A"  shows  the  length  of  each  feeder  from  the  power 
house  to  the  point  where  it  first  feeds  into  the  trolley  wire. 

Column  "  B  "  shows  the  length  of  each  feeder  from  where  it  first 
feeds  into  the  trolley  wire  to  its  end. 


TABLE   II — TROLLEY   WIRE. 


Street. 

From 

To 

Size  of 
Trolley 
Wire. 
U.  &  S. 

Bathurst  street 

Sherbourne  street . 
Spadina  avenue.. . 

Bloor  street,  west. . . 

I.andsdowne  ave. . 

0 

Diitidas  street 

Ouniias  street 

Frederick  street 

Frederick  street 

Queen  street 

Bloor  street 

Front  street 

Front  street 

Bloor  street 

Humbersideave.. . 

King  street 

Motor  shop 

00 
0 

00 

0 

ri(>4 


<3!ffMjdrj{ajyh^ 


King  street 

Don  River 

Dutferin  street 

Dutferin  street 

Roncesvalles 

00 

Ossington  avenue.. . 
Ossington  avenue. . . 
Parliament  street. . . 
Parliament  street. . . 

Queen  street 

cjueen  street,  east.. . 
Queen  street,  west.. 

West  Track. 

tlerrard  street 

Queen  street 

Winchester  street. 
Gerrard  street 

00 
0 

Don  River 

Subway 

Halsam  avenue.. . . 
G.  T.  R 

0 
0 

No.  4 

oo 

Yonge  street 

Yonge  street 

Front  street 

Davenport  road. . . 

Davenport  road.. . 
C.  P.  R 

GO 
0 

No.  4 

Toronto  and  Mimico 
Elec.  Ry 

Toronto    and    .Scar- 

Cliicago  .Street  Railroad  consists  of  cojjper  cables,  17,000,- 
000  c.  111.  cross  section.  The  capacity  of  the  cable  for  the 
return  circuit  is  about  50  per  cent  of  the  feeders.  These 
arc  carried  overhead  in  the  same  manner  as  the  feeders  and 
attached  to  the  track  every  1,000  ft.  When  the  trolley  lines 
run  under  the  elevated  roads  the  track  is  connected  at  inter- 
vals to  the  iron  structure  to  which  the  return  circuit  cables 
are  also  attached.  At  the  expansion  joints  of  the  elevated 
structure  leaf  bonds  are  used  and  in  this  way  a  return  circuit 
of  very  great  cross  section  is  available. 

One  troublesome  factor  in  designing  a  system  of  feeders 
is  the  extra  power  required  in  ascending  grades.  As  a  rule 
ample  allowance  should  be  made  in  the  feeders,  for  the  cur- 
rent to  be  supplied  increases  very  fast  as  the  grades  become 
steeper.  This  is  shown  in  Fig.  2  by  the  curves  which  have 
been  plotted  and  are  used  by  the  Westinghouse  Electric  & 
Manufacturing  Company.  The  approximate  power  of  the 
motors  required  to  operate  cars  under  given  conditions  of 
speed   and   grade    may  be   readily  determined.        Wherever 


TABLE   III— POTENTIAL    READINGS. 


King  and  Church. . . . 
King  and  Spadina. .  . 
King  and  .Subway.. . . 
King  and  Queen,  end 
Spadina  and  Queen.. 
Spadina  and  College. 
Spadina  and  Bloor. . . 

Yonge  and  King 

Yonge  and  College.. 
Yonge  and  Bloor. .  . . 
Yonge  and  C.  P.  R.. . 
Queen  and  Yonge. . . 
Queen  and  Spadina.. 
Queen  and  Bathurst. 
Queen  and  Dundas. . . 
Lansdowne  and  Dundas 
Humberside  avenue.. 
College  and  Yonge.  . . 
College  and  Spadina.. 
College  and  Bathurst.. 
College  and  Dovercourt 
Bloor  and  Sherbourne. 

Bloor  and  Yonge 

Bloor  and  Spadina.. . . 


1894 

Sg7 

'olts. 

4SS 

545 

490 

540 

488 

520 

48S 

520 

4qo 

515 

500 

520 

48s 

540 

480 

5^5 

475 

515 

4SS 

520 

4  SO 

520 

4<)0 

5t.5 

4Q5 

5"5 

475 

510 

4b5 

510 

4b5 

520 

460 

510 

475 

520 

500 

S20 

475 

S20 

480 

520 

485 

520 

485 

520 

4«5 

540 

Bloor  and  Bathurst 

Bloor  and  Dovercourt. . 

Bloor  and  Dufferin 

King,  East  Barns 

G.  T.  Crossing 

Broadview  and  Queen.. 

Leslieville 

Woodbine 

Balsam  avenue 

Blantyre  ave.,  Scarboro. 

Main  and  Gerarrd 

Rosedale,  Elm  avenue.. 
Bathurst,  End  C.  P.  R.  . 

Sunnyside 

West' Side,  Hunilier  Bridge.  . 
East  Side,  Bumlicr  Bndse. . . 

Half-way  Creek 

Mimico  

New  Toronto 


475 
480 
4S0 
450 

475 
495 


50 


Highest  reading.. .. 

Lowest  reading 

.Iverage  for  whole  system., 


TOO 

495 

495 

41)0 

4  So 

480 

5T5 

SIS 

515      S2S 

5'5    525 

515    525 


525  565 
450  510 
485    526 


The  difference  in  the  methods  is  that  in  1894  the  feed  wire 
was  tapped  into  the  trolley  wires  at  the  extreme  end  of  the 
feed  wires,  consequently  the  current  working  back  sometimes 
a  distance  of  two  miles  making  the  resistance  much  greater 
than  in  the  method  of  1897,  where  feeders  are  connected  at 
intermediate  points  from  Soo  to  1,000  ft.  apart.  No 
additional  copper  was  used,  and  the  voltage  at  the  power 
house  is  the  same.  By  referring  to  the  map  it  will  be  seen 
that  the  feed  wires  are  tapped  in  at  the  nearest  point  of  the 
section  to  the  power  house.  The  trolley  wires  act  as  feeders 
in  multiple  with  the  main  feeders,  giving  a  uniform  distribu- 
tion of  current. 

Most  of  the  street  railway  electricians  believe  that  volt- 
ages of  750  on  the  trolley  lines  are  practical  with  some  alter- 
tions  in  the  motors  and  extra  precautions  at  trolley  cross- 
ings. If  these  changes  were  made  there  would  be  a  great 
saving  in  feeder  lines,  although  it  might  necessitate  a  con- 
siderable alteration  in  the  apparatus  and  would  likely  meet 
with  opposition  in  the  cities. 

When  the  station  is  of  very  large  capacity  little  depend- 
ence is  placed  in  the  track  as  a  return  circuit.  For  instance, 
tlic  return  circuit  to  the  Western  a\  eiuic  station  of  the  West 
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grades  are  encountered  the  motors  and  feeder  S3'stem  can  be 
somewhat  relieved  by  careful  manipulation  of  the  controll- 
ers. The  handles  should  be  turned  slowly  enough  to  give  a 
constant  acceleration  in  speed  and  some  companies  instruct 
the  motormen  not  to  use  the  last  notch  on  either  the  series 
or  parallel  portions  of  the  controller.  In  Minneapolis,  where 
the  grades  are  from  5  to  6  per  cent  in  places,  the  manage- 
ment believes  it  is  best  to  run  the  motors  in  parallel  to  pre- 
vent heating ;  the  inotors  are  more  efficient  at  the  higher 
voltage,  and  fast  running  time  can  be  made. 


MAIL  SERVICE  IN  MAINE. 


The  first  street  railway  in  Maine  to  have  the  U.  S.  Rail- 
way Mail  Service  extended  to  its  lines,  is  the  Rockland, 
Thomaston  &  Camden,  an  interurban  line  15}^  miles  long 
connecting  these  three  towns.  The  car  which  has  been 
fitted  up  for  this  work  is  28  ft.  long  over  all,  with  a  separate 
compartment  for  the  mail.  The  car  is  mounted  on  a  Taylor 
single  truck  with  33-in.  wheels  and  a  wheel  base  of  6  ft.  6 
in.;  it  is  equipped  with  two  G.  E.  1,000  motors.  Mail  is 
distributed  and  collected  along  the  entire  line  of  the  road. 

The  company  has  recently  completed  a  ^  mile  extension 
on  the  Highlands  branch ;  this  lins  runs  to  the  limestone 
quarries  antl  the  roadbed  is  ballasted  with  stone  chips  and 
gra\el. 
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ELECTRIC  TRACTION  IN  PARIS. 


The  progress  so  far  made  in  the  substitution  of  mechani- 
cal for  animal  traction  in  Paris  has  been  confined  to  experi- 
mental lines  operating  with  accumulators,  one  with  surface 
contacts  and  several  using  gas,  air  and  steam  motors.  The 
latest  is  a  rapid  charging  accumulator  line  described  by  J. 
Laffargue  in  La  Nature.  It  was  installed  by  the  Tramway 
Company  of  Paris  and  the  Department  of  the  Seine,  and 
extends  from  the    Madeleine  to  the  sulnirbs  of  Courbevoie, 


CAR   AT   CHARGING   STATION. 

Courbevoie-Ncuilly  and  Levallois,  the  lengths  of  the  several 
sections  of  the  lines  being  respectively  j.i,  4.2,  and  2.9 
miles. 

The  generating  station  is  equipped  with  three  water  tube 
boilers  furnishing  steam  at  220  lbs.  pressure  to  three  triple 
expansion  Willans  engines,  each  of  which  is  connected  to  a 
i2o-k.  w.  4-polc  Brown  dynamo.  The  speed  is  460  r.  p.  m. 
The  engines  may  be  operated  either  condensing  or  non- 
condensing. 

Current  is  distributed  through  six  mains,  one  each  for  the 
four  charging  stations  and  two  for  the  electric  pumps  and 
lights  at  the  power  station.    The  conductors  to  the  charging 


stations  have  an  area  of  300,000  c.  m.  They  are  lead  cov- 
ered and  armored  and  laid  in  the  earth  without  further  pro- 
tection. The  terminal  at  the  charging  station  is  very  well 
shown  in  the  illustration. 

The  cars  are  double-decked  and  seat  52  persons ;  the 
motor  cars  weigh  about  31,000  lbs.,  and  each  can  draw  one 
trailer  which  weighs  one-half  as  much.  There  are  200 
Tudor  cells  to  the  car,  placed  under  the  seats  in  hermetic- 
ally sealed  boxes,  which  are  arranged  under  the  seats  in  the 
manner  shown  in  the  view  of  the  interior  of  the  car.  The 
charging  is  done  at  a  constant  difference  of  potential ;  the 
mean  current  is  120  amperes  and  the  time  required  from  10 
to  I  2  minutes. 

The  motor  cars  are  equipped  with  two  25-h.  p.  motors 
running  at  500  r.  p.  m.  and  are  lighted  by  electricity.  The 
speed  is  limited  to  71^^  miles  per  hour  within  the  city  and 
10  miles  in  the  suburbs. 


A  PUZZLE  IN  MOTOR  WINDING. 


INTEKIOR   OF   CAK. 


G.J.  Smith,  master  mechanic  of  the  Cincinnati,  Coving- 
ton &  Newport  Street  Railway,  recently  related  some  facts 
at  a  meeting  of  the  Cincinnati  Electrical  Club  which  puz- 
zled the  many  bright  electricians  present  to  account  for. 
Owing  to  the  burning  out  of  numerous  field  coils  on  West- 
inghouse  No.  3  motors  on  lines  where  there  were  heavy 
grades,  it  was  decided  on  the  road  of  which  Mr.  Smith  is 
master  mechanic  to  rewind  the  fields  with  larger  wire.  This 
was  done,  using  No.  6  to  replace  No.  7  wire.  The  same 
number  of  turns  of  wire  were  used  in  the  second  case  as 
were  used  in  the  first,  so  that  the  ampere  turns  were  the 
same  as  before  the  fields  were  rewound.  It  was  naturally 
supposed  that  this  change  would  have  no  other  effect  save 
to  prevent  the  burning  out  of  so  many  field  coils.  As  a 
matter  of  fact,  however,  it  has  been  found  that  it  increases 
the  speed  of  the  car.  This  is  so  hard  to  account  for  that 
many  have  expressed  doubts  as  to  it  being  true,  but  it  has 
been  demonstrated  in  a  variety  of  ways.  It  was  first  dis- 
covered by  the  ease  with  which  the  first  car  that  was  sent 
out  with  the  rewound  field  coils  maintained  a  schedule  that 
was  impossible  for  other  cars  exactly  similar,  but  with  the 
old  fields  of  No.  7  wire.  This  led  to  further  investigation. 
Two  cars  were  taken  out  on  a  stretch  of  level  double  track 
2,000  ft.  long,  where  they  could  be  run  side  by  side.  The 
cars,  trucks  and  motors  were  exactly  simil.ir  except  that  the 
motors  under  one  car  were  woimd  with  No.  7  wire  and 
those  under  the  other  with  the  same  number  of  turns  of  No. 
6  wire.  The  cars  were  accelerated  exactly  alike  and  allowed 
to  run  with  controllers  on  the  highest  point  for  the  2,000  ft. 
At  the  end  of  that  run  the  car  with  the  No.  6  field  coils  had 
beaten  the  other  by  three  car  lengths.  Another  test  was 
made  by  estimating  the  number  of  miles  per  hour  run  at 
full  speed  by  the  two  cars  by  counting  the  number  of  rail 
lengths  passed  over  in  a  given  time. 

Such  are  the  simple  facts.  Any  amount  of  good  argu. 
ment  can  be  brought  forward  to  prove  that  such  a  change  in 
winding  ought  to  make  no  difference  with  the  speed  of  the 
motors,  since  the  ampere  turns  are  not  decreased  and  th^ 
decrease  in  the  resistance  of  the  motor  is  very  slight. 
Nevertheless  such  argument  does  not  account  for  the  facts.. 
The  RiiViKW  would  be  pleased  to  have  the  matter  discussedi 
ill  its  columns,  and  to  receive  explanations  or  answers  to  this, 
electrical  puzzle  from  any  ojic  interested  in  dynamo  or  motoi; 
work- 
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NO  TAX  ON  CAPITAL  STOCK. 


The  assessors  of  New  York  have  streiuumsly  insisted 
upon  assessing  the  capital  stock  of  street  railway  companies 
and  other  corporations.  In  the  case  of  the  Brooklyn  City 
Railroad  Company,  Justice  CuUen,  of  the  Appellate  Divi- 
sion of  the  Supreme  Court,  renders  an  important  decision 
and  says  in  part : 

"  This  controversy  proceeds  from  the  struggle  that  still 
exists  by  the  boards  of  assessors  of  various  cities  to  continue 
to  tax  the  capital  stock  of  corporations  under  the  method 
that  generally  if  not  uniformly  prevailed  throughout  the 
state  until  the  decision  in  the  case  of  the  People  ex  rel. 
Union  Trust  Company  v.  Coleman  (126  N.  Y.  448),  and 
the  various  cases  in  the  Court  of  Appeals  following  the 
decision.  Before  the  decision  of  the  Union  Trust  Com- 
pany case,  it  had  been  the  rule  with  the  assessors,  where 
the  shares  of  the  stock  of  a  corporation  sold  above  par,  to 
treat  that  fact  as  conclusive  evidence  that  the  capital  stock 
had  not  been  impaired,  and  in  assessing  the  corporation  for 
personalty,  to  deduct  only  its  real  estate,  the  amount  of 
stock  held  by  them  in  other  corporations,  and  the  amount  of 
their  stock  held  by  charitable,  literary  and  eleemosynarj- 
institutions.  The  decision  cited  overthrew  this  rule  and 
worked  a  revolution  in  the  method  of  assessing  corporations 
and  the  extent  of  their  liability  to  local  taxation.  The  cap- 
italization of  corporations  and  the  market  value  of  their 
shares  of  stock  depend  largely  on  their  earning  power.  In 
the  Union  Trust  Company  case  it  was  held  that  these  were 
not  the  subject  of  consideration  in  assessing  the  corpora- 
tion ;  but  that  it  was  to  be  assessed  only  for  actual  capital  or 
propertv  owned  by  the  corporation.  Recently  the  ques- 
tion has  again  come  before  the  Court  of  Appeals,  and  again 
the  law  has  been  declared  that  the  franchise  of  a  railroad 
cannot  be  assessed  for  taxation.  It  is,  therefore,  now  settled 
law  that  corporations  have  two  classes  of  property,  one  sub- 
ject to  local  taxation  and  the  other  wholly  exempt  from  it. 
This  being  the  law,  there  should  no  longer  be  any  attempt 
to  avoid  it  or  to  tax  property  that  is  exempt.  If  the  law  is 
just  every  one  should  favor  it ;  if  it  be  unjust,  the  only 
remedy  is  by  application  to  the  legislature  to  alter  it,  for  it 
is  unquestionably  within  the  power  of  the  legislature  to  sub- 
ject this  character  of  property  to  the  same  public  burden 
which  other  property  within  the  state  has  to  bear,  a  burden 
which  for  over  forty  years  corporations  have  borne  without 
cavil  or  complaint,  and  without  suggestion  that  it  was  not 
imposed  on  them  by  law. 

"  The  return  of  the  relator  and  the  statement  were  to  the 
effect  that  the  capital  stock  of  the  corporation  was  $I3,- 
000,000  and  was  all  paid  in  ;  that  the  actual  value  of  all  the 
assets  of  the  corporation  was  $8,079,271.82;  that  the 
assessed  value  of  its  real  estate,  including  its  tracks,  was 
$5,471,570,  and  that  its  indebtedness  was  $6,925,000.  The 
sum  of  these  last  two  items,  which  the  relator  was  entitled 
to  deduct  from  the  value  of  its  assets,  is  $12,396,570.  The 
result  is  that  the  relator's  property  stands  $4,317,298.18 
below  the  point  at  which  it  would  be  liable  for  any  assess- 
ment for  personalty.  For  the  market  value  of  the  shares 
of  stock,  the  president  of  the  relator  refers  to  the  financial 
reports  of  the  day.  These  show  that  the  stock  sells  above 
180.  It  is  insisted  that  the  statement  that  the  company  has 
only  $1,500,000  assets  in  excess  of  its  liabilities  is  not  to  be 
credited  in  the  face  of  the  fact  that  the  value  of  the  whole 
stock   exceeds   $21,000,000,       There    is   undoubtedly   great 


force  in  this  argument,  and  it  would  be  unanswerable  were 
it  not  borne  in  mind  the  distinction  between  the  two  kinds 
of  assets.  If  all  the  assets  of  this  company  were  only 
$1,150,000  it  would  be  incredible  that  any  amount  of  busi- 
ness skill  or  any  peculiar  use  of  those  assets  would  make  the 
stock  of  the  company  worth  in  excess  of  $20,000,000.  But 
there  is  another  asset  of  the  company  which  it  has  not 
returned  to  the  assessors,  and  which,  as  we  have  already 
seen,  under  the  authorities,  the  law  does  not  require  it  to 
return,  that  is  the  franchise  of  maintaining  and  operating 
railroads  on  some  sixty  miles  of  the  streets  of  the  city  of 
Brooklyn.  This  asset  ma}'  be  of  sufficient  value  to  warrant 
even  a  greater  market  price  for  the  stock  of  the  relator  than 
that  which  now  obtains.  We  are  of  the  opinion,  therefore, 
that  the  Special  Term  properly  vacated  the  assessment. 

"  We  think  that  the  order  directing  a  reassessment  also 
was  properly  made.  The  relator  borrowed  $6,000,000  some 
few  years  ago.  The  assessors  asked  for  the  details  of  the 
expenditure  of  that  sum.  This  the  witness  was  unable  to 
give,  but  referred  the  assessors  to  the  books  of  the  corpora- 
tion, which,  he  stated,  he  would  produce.  The  books  of 
the  company  were  not  in  fact  produced.  These  the 
assessors  were  entitled  to  examine,  to  see  how  the  capital  of 
the  corporation  and  money  borrowed  by  it  were  expended, 
because  the  details  of  such  expenditures  might  show  the 
existence  of  personal  property  not  returned  to  the  assessors. 
The  president  of  the  relator  is  hardly  subject  to  criticism  in 
not  producing  the  books,  because  there  seems  to  have  been 
no  subsequent  application  for  them.  The  matter  seems  to 
have  been  left  inchoate  and  undertermined.  We  therefore 
think  it  wise  that  there  should  be  a  rehearing  before  the 
assessors  of  which  they  may  probe  the  returns  of  the  com- 
pany to  any  further  extent  that  they  may  desire  and  obtain 
any  further  evidence  as  to  the  assets  of  the  corporation. 
But  the  assessment  must  be  laid  in  accordance  with  the  law, 
and  the  fact  that  the  justice  or  the  favor  of  the  statutes  of 
the  state,  as  construed  by  the  courts,  renders  this  relator 
subject  to  local  taxation  on  some  $5,000,000  and  exempts  it 
from  taxation  on  over  $15,000,000  does  not  justify  an 
attempt  to  value  the  latter  class  of  property  as  part  of  the 
former.  The  order  appealed  from  should  be  affirmed  with- 
out costs  to  either  party." 


THE  HOUSTON  STRIKE. 


A  strike  of  motormen  and  conductors  of  the  Houston 
Electric  Street  Railway  Company  took  place  July  4th  and 
continued  for  nearly  two  days.  It  was  caused  by  a  refusal 
of  the  management  to  reinstate  two  men  discharged  for 
cause  and  to  recognize  the  Amalgamated  Association  of 
Street  Railway  Employes  of  America.  It  was  finally 
decided  by  the  company  withdrawing  its  opposition  to  the 
union  and  agreeing  to  leave  the  cases  of  the  discharged  men 
to  an  arbitration  committee  consisting  of  three  well-known 
business  men,  who  decided  in  favor  of  the  company,  but 
recommended  that  the  men  be  granted  another  trial. 

To  promote  harmony  and  good  feeling  the  management 
decided  to  adopt  the  recommendation  of  the  committee,  and 
reinstated  the  men.     No  further  trouble  is  anticipated. 


James  C.  McSpadden  of  Pittsburg,  has  been  given  the 
contract  to  build  six  miles  of  the  West  End,  Mt.  Washing- 
ton and  Banksville  line  for  the  Pittsburg  &  West  End 
Traction  Company. 
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THE  USE  OF  ALTERNATING  CURRENT. 


Rotary  Converters  in  Sub-Stations     Alternating  Current   Motors 
—  Synchronous  and  Induction   Types  —  Requirements   for 
Interuban  Service  —  The  Bradley   System  —  Use  of 
Alternating  Currents  on  the   Swiss   Railways- 
Long  Distant  Transmission. 


PART  III. 


If  alternatiiio^  current  motors  were  used  on  street  cars, 
transformers  could  be  placed  in  sub-stations  and  would 
operate  with  no  other  care  than  daily  inspection.  But  at 
present  one  other  machine  has  to  be  interposed  between  the 
transmission  line  and  the  application  of  the  current.  It  is 
but  very  recently  that  rotary-  converters,  or  motor-genera- 
tors as  they  were  first  called,  have  come  into  practical  use. 
Both  street  railway  service  and  electro-metalurgical  work 
require  direct  currents  and  a  very  efficient  type  of  machine 
has  been  developed  for  the  purpose  of  converting  the  alter- 
nating to  a  direct  current.  A  rotary  converter  has  some- 
what of  the  booster  effect  upon  the  system  as  it  can  be  made 
to  maintain  a  constant  voltage  or  can  be  overcompounded 
and  give  an  increased  potential  with  greater  loads.  This  is 
accomplished  by  having  a  weak  shunt  and  a  powerful  series 
field.  The  efficiency  of  a  rotary  converter  is  equal  to  that 
of  a  continuous  current  dynamo  while  the  output  for  a  given 
size  is  from  50  to  60  per  cent  greater.  The  armature  need 
only  be  designed  for  the  larger  current  which  is  from  the 
transformer  and  for  the  greater  voltage  which  is  that  of  tlie 
direct  current. 

Like  all  rotary  machines  they  require  constant  supervis- 
ion and  this  necessitates  a  considerable  item  for  labor  at 
each  sub-station  where  the  line  must  be  connected  to  the 
feeder.  This  is  an  objectionable  feature  for  it  brings  com- 
plications into  the  system,  though  in  many  cases  the  saving 
in  copper  in  the  transmission  lines  will  more  than  compen- 
sate for  the  expense  of  sub-stations. 

For  many  uses  and  possibly  for  traction  purposes  poly- 
phase motors  are  preferable  to  continuous  current  motors. 
In  street  railway  service  a  motor  should  be  capable  of  carry- 
ing large  overloads  without  failure  and  of  running  in  either 
direction,  should  have  a  high  initial  torque,  the  speed  should 
be  varied  with  ease,  it  should  have  a  high  efficiency  over  a 
considerable  range  of  load,  it  should  be  light,  compact  and 
require  few  repairs.  It  may  be  seen  from  the  cut  of  the 
polyphase  motor  how  simple  and  substantial  is  the  construc- 
tion. There  are  no  commutators  and  brushes  to  care  for 
and  renew ;  the  armature  conductors  are  massive,  well  pro- 
tected and  insulated  in  the  slots  of  the  armature.  The 
fields  and  armature  are  so  compact  an<l  strong  that  there  is 
little  chance  for  injury  nor  is  there  danger  of  burnt-out 
field  or  armature  coils.  The  motors  can  he  made  very  light 
when  need  be,  70  lbs.  per  h.  p.  is  an  average  with  a  mininum 
limit  of  30  lbs.  per  h.  p.  As  for  the  starting  torque,  the 
design  of  the  machine  can  be  so  made  that  it  will  be  four 
or  five  times  the  running  torque.  The  reversal  of  an  induc- 
tion motor  can  be  accomplished  by  reversing  the  connections 
of  any  two  of  the  primary  wires,  thus  rotating  the  field  in 
an  opposite  direction  to  the  armature  an<l  bringing  it  to  rest 
very  quickly. 

The  alternating  current  motors  are  the  sychronous  and 
induction  types,  each  having  some  advantage  over  the  other. 
Synchronous  mtHors  were  the  first  to  be  developed  as  they 
arc   essentially    generators   use<l   as   motors.     This   type   of 


motor  can  be  maile  l)y  replacing  the  commutator  of  a  direct 
current  motor  with  collector  rings.  When  supplied  with  an 
alternating  current  the  speed  of  the  armature  would  corres- 
pond to  the  rate  of  alternation  of  the  current  in  order  that  the 
poles  produced  by  the  armature  currents  may  be  maintained 
in  a  fixed  position  with  relation  to  the  field  poles,  or  in  other 
words,  the  motor  must  rim  in  synchronism.  If  the  arma- 
ture drops  out  of  synchronism,  as  might  be  caused  by  a  con- 
siderable overload  or  in  starting,  the  reaction  of  the  revolv- 
ing pole  on  a  fixed  field  would  tend  in  one  direction  and 
then  in  the  other,  bringing  the  armature  to  rest.  This  type 
of  motor   necessitates   a  direct  current   for   field   excitation. 


FIG.    19 — TESLA    MOTOK. 

consequently  a  commutator  or  auxiliary  dynamo.  The 
initial  torque  is  very  small  and  the  machine  runs  at  a  con- 
stant speed.  These  characteristics  make  this  motor  unsuited 
for  street  railway  work  under  any  conditions. 

The  next  step  was  to  produce  a  revolving  fickl  pole  which 
will  keep  just  ahead  of  the  pole  induced  in  the  armature 
core  and  thus  cause  a  constant  pull  in  one  direction.  This  is 
accomplished  by  a  different  type  of  field  which  is  induced  by 
the  currents  in  the  armature,  similar  to  the  currents  induced  in 
the  secondary  of  a  transformer.  This  is  the  non-synchron- 
ous or  induction  type  of  motor.  The  principle  of  the 
induction  motor  is  very  much  like  that  of  the  static  trans- 
former. It  has  a  primary  and  a  secondary  either  of  which 
may  be  the  rotor  of  the  motor  according  to  the  design. 
When  the  rotor  is  the  .secondary  the  currents,  with  the 
electromotive  forces  displaced  in  phase  with  each  other,  are 
sent  through  the  field  circuits.  The  currents  in  the  rotor 
are  induced,  the  magnetic  Mux  being  produced  by  the  stator 
circuit.  The  possibilities  of  great  initial  torque  in  alternat- 
ing current  motors  are  largely  due  to  the  fact  that  its  fields 
do  not  approach  saturation  at    the  normal   load  and   thus  the 
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magnetization  of  the  fields  can  be  doubled  if  need  he  to  get 
a  much  greater  torque.  This  is  in  contrast  with  the  direct 
current  motors  in  which  the  fields  at  normal  loads  are  near 
saturation  and  increased  torque  must  be  obtained  by  a  corres- 
ponding increase  in  the  armature  current.  The  speed  can  be 
regulated  by  the  introduction  of  a  non-inductive  resistance 
in  the  secondary  circuit  and  it  acts  in  the  same  manner  as  a 
rheostat  in  the  armature  circuit  of  a  series  motor.  With  this 
arrangement  the  speed  can  be  accurately  governed  although 
the  efficiency  of  the  motor  is  lessened  by  the  use  of  the 
resistance. 

No  commutator  or  even  collector  rings  are  used  on  the 
smaller  sizes  of  these  motors.  At  overloads  there  is  a 
decrease  in  speed  but  no  greater  than  with  a  direct  current 
motor.  The  induction  motor  is  superior  in  every  way  to  the 
synchronous  motor  except  its  power  factor.  For  the  synchro- 
nous motor,  the  power  factor  is  nearly  unity;  for  a  25  or 
30-h.  p.  induction  motor  the  power  factor  would  be  about 
.8  which  with  an  efficiency  of  90  per  cent  would  give  an 
efficiency  from  generator  to  tractive  effort  of  about  72  per 
cent  over  a  considerable  range  of  load.  Fig.  19  represents 
a  Tesla  induction  motor  without  collector  rings.  The 
primary,  or  armature,  is  stationary  and  the  current  is  fed  to 
the  motor  through  the  terminal  blocks  on  the  top  of  the 
field.  The  motor  is  compact ;  the  moving  parts  can  easilv 
be  strongly  constructed,  and  as  the  induced  currents  are  of 
low  potential,  the  insulation  is  such  as  to  make  burn-out ^ 
and   break-downs    of  rare  occurrence.     The   most  essential 


and  the  least  understood,  but  the  simplest  feature  of  this 
machine  is  the  rotary  field.  If  a  permanent  magnet  be 
pivoted  in  the  center  of  the  fields,  as  shown  in  Fig.  20,  and 
the  field  coils  be  commutated  so  that  each  pair  of  poles  can 
be  successively  excited  the  action  will  be  as  follows.  The 
lines  of  force  will  pass  from  one  pole  to  the  other  and 
through  the  magnet,  drawing  it  in  parallel  to  the  field  lines. 
If  two  pairs  of  poles  be  equally  excited  as  in  Fig.  21  the 
permanent  magnet  will  be  drawn  into  the  strongest  fiekl 
which  will  be  intermediate  between  them.  If  the  first  pair 
of  poles  be  then  cut  out  as  in  Fig.  22,  the  magnet  again 
seeks  the  strongest  field  which  is  in  line  between  the  excited 
poles.  The  action  on  the  permanent  magnet  is  a  rotary  one 
which  continues  as  the  poles  are  successively  excited.  An 
induced  field  from  an  alternating  current  acts  in  the  same 
manner.  The  current  passing  through  the  primary  circuit 
induces  the  currents  in  the  secondary  or  rotor  and  these 
produce  a  magnetic  pole  in  the  rotor  core  which  is  attracted 
by  a  pole  of  opposite  polarity  in  the  primary  field  and  a 
rotary  motion  is  the  result.  A  succession  of  such  impulses 
causes  the  rotor  to  revolve  and  work  is  effected.  Curves, 
plotted  from  tests  of  this  type  of  motor,  are  shown  in  Fig. 
23  and  24.  Fig.  23  indicates  the  speed  and  efficiency  of  a 
50-h.  p.  motor.  The  brake  horse-power,  the  drop  in  speed 
from  no  load  to  full  load,  the  efficiency  curve  and  the  torque 


M 

■^ 

-^ 

^ 

,^ 

£ 

» 

■^X-^, 

are  shown  in  Fig.  24.  It  will  be  noticed  that  the  speed  is 
very  nearly  constant,  there  being  a  drop  of  only  two  or 
three  per  cent,  and  the  efficiency  is  very  high  over  a  great 
range  of  load. 

»Vn  induction  motor  is  called   non-synchronous,  yet  it  has 
a    tendency    to   keep    in    s\-nchronism    with    the    generator. 

This  property  will  make 
the  use  of  the  alternating 
current  motor  desirable 
over  undulating  country 
for  it  will  maintain  a  near- 
ly constant  speed  in  as- 
cending grades  and  in- 
stead of  racing  going 
down  hill  will  act  as  a 
generator  and  return 
power  to  the  circuit. 
Pjg   T,  The   greatest    objection 

to  the  application  of  alter- 
nating currents  to  street  railway  work  at  present  is  the  lack 
of  a  specially  designed  motor  for  traction  purposes.  From 
a  theoretical  standpoint  the  system  with  rotary  transformers 
is  very  faulty.  It  is  rather  awkward  to  put  up  a  transmis- 
sion for  two  phase  or  three  phase  currents  and  then  have 
substations  with  rotary  convertors  at  frequent  intervals.  At 
Buffalo  and  Salt  Lake  City  where  steam  power  can  be  sup- 
planted hy  the  cheaper  water  power  and  all  machines  and 
apparatus  are  made  for  direct  currents,  that  system  is 
undoubtedly    preferable. 

When  a  proposed  interurban  is  being  planned  the  system 
which  will  contain  the  least  amount  of  copper,  the  least 
number  of  moving  machines,  and  the  fewest  number  of 
sub-stations  is  the  most  desirable.  Overlooking  for  the  time 
the  imperfections  of  the  motor,  a  single  phase,  low  frequency 
system,  with  dynamos  generating  at  high  voltages  and  static 
transformers  placed  at  suitable  intervals  along  the  line,  would 
be  an  ideal  one.  Its  superiority  over  the  multiphase  would 
be  in  its  only  requiring  one  trolley  line  whereas  two  would 
be  necessary  in  the  other  case.  A  single  phase  induction 
motor  of  good  efficiency 
can  be  constructed  but  the 
fatal  defect  is  the  low 
starting  torque. 

An  alteration  of  this 
plan  as  been  suggested 
by  C.  S.  Bradley  and  that 
is  to  transmit  a  single 
phase  current  on  the  line 
and  instead  of  having 
transformers  placed  at 
intervals  along  the  road, 
put  a  phasing  transform- 
er in  each  motor  car.  By 
this  plan  a  single  trolley 
line  and  polyphase  motors 
could  be  employed.  The  transformer  reduces  the  voltage  at 
the  same  time  it  changes  the  single  phase  to  a  polyphase 
current  and  with  all  this  conversion  the  transformer  has  no 
moving  parts.  The  advantages  of  this  system  are  quite 
plain  for  the  transformers  need  only  be  equal  to  the  capacity 
of  the  motors  and  are  used  when  actually  needed,  while 
with  transformers  in  sub-stations  their  capacity  must  be 
equally  to  the  greatest  load  likely  to  be  on  the  section  of  the 
line  to  which  they  are  connected.     But  one  trolley  is  required 
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with  this  arrangement.  A  condenser  must  also  be  carried 
on  each  car  but  this  can  be  of  small  and  convenient  size. 
Fig.  25  shows  the  connections  in  each  car.  M  is  a  mesh 
winding  for  an  induction  motor  and  its  connection  to  the 
transformer  is  shown  by  the  diagram.  Tlie  function  of  the 
condenser  is  to  assist  in  the  phasing  and  prevent  lag  on  the 
line  which  would  give  a  low  power  factor.  One  objection 
to  this  scheme  is  that  it  is  difficult  to  get  suitable  commer- 
cial condensers  and  another  is  the  high  voltage  on  the  trolley 
line. 

The  D^ri  s\-stem  makes  use  of  the  alternating  currents 
on  the  line  but  has  a  combination  of  storage  battery,  alter- 
nating and  direct  current  motors  on  the  car.  Single  or  poly- 
phase currents  are  transmitted,  with  transformers  to  reduce 
the  voltage  at  suitable  intervals.  The  direct  current  motor 
is  intended  to  be  operated  as  a  dynamo  a  portion  of  the  time 
and  may  be  combined  with  the  alternating  current  motor  as 
a  motor-generator.  When  the  car  is  under  headway  the 
tractive  power  comes  from  the  alternating  current  motor 
which  also  expends  all  its  surplus  energy  in  operating  the 
direct  current  motor  as  a  dynamo.  The  storage  battery  B, 
with  connections  as  shown  in  Fig.  26,  is  charged  from  the 
shunt  motor.  In  starting  and  when  the  alternating  current 
motor  is  overtaxed  the  direct  current  motor  receives  current 
from  the  battery  to  actuate  the  car.  The  electrical  connec- 
tions without  the  controlling  devices  for  either  the  direct  or 
alternating  current  motor  are  shown  in  the  figure.  The 
diagram  is  for  a  three  phase  system.  The  full  lines  repre- 
sent the  alternating  current  connections  and  the  dotted  lines 
the  continuous  current  connections. 

T,  T  represent  the  two  trolley  lines  and  the  track,  M,  M 
the  motors,  R  the  regulating  resistance  and  A  an  automatic 
regulator.  It  is  needless  to  say  that  the  system  as  planned 
at  present  is  too  complicated  to  be  of  practical  use. 

It  has  remained  for  the  Swiss  to  develop  the  first  three 
phase  system  of  electric  traction.  Three  phase  currents  are 
used  on  the  Lugano  and  the  Gorner-Grat  Railways  and 
will  operate  the  Jungfrau  Railway.  These  lines  have  only 
been  in  operation  for  a  short  time  and  no  reliable  results  can 
be  deduced  from  their  performance  as  yet.  The  road  at 
Lugano  is  only  three  miles  long  and  is  under  conditions 
which   would    not    require  the  use  of   alternating  currents. 


rrac/r 
PIG.   25— DKADLEV    SYSTEM. 

Lugano  is  7^  miles  from  the  water  fall  which  is  the  source 
of  power  and  over  this  distance  a  three  phase  alternating 
current  is  transmitted  at  5,500  volts  and  with  a  frequency  of 
40.  The  transformer  house  is  centrally  located  with  refer- 
ence to  the  lines   which   have  a  voltage  of  400.      From    the 


secondary  of  the  transformer  connections  are  made  to  the 
two  trolley  wires,  and  the  rails  take  the  place  of  a  third  one. 
The  motors  on  the  cars  are  single  reduction.  24-h.  p.,  12-pole 
machines  which  give  a  maximum  speed  ot  gy^  miles  per 
hour.     The  speed  is  controlled   by  resistance  in  series  with 
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FIG.   26 — DERI   SYSTEM. 


the  rotor.  At  slow  speeds  and  in  starting  the  motors  have 
to  run  on  the  rheostat  and  are,  therefore,  not  very  efficient 
where  frequent  stops  and  slow  speeds  are  necessary.  A 
polyphase  system  will  hardly  find  application  in  the  city 
for  the  double  trolley  would  make  switches  and  cross- 
overs very  complicated.  However  it  could  be  used  with 
success  on  conduit  lines  where  a  double  trolley  is  not 
objectionable.  It  is  said  that  on  the  Swiss  lines  the  double 
trolley  does  not  cause  any  great  inconvenience.  Even  in 
this  country  there  has  been  some  experience  with  the  double 
trolley  and  it  has  been  in  use  for  years  in  Cincinnati. 

Alternate  current  apparatus  will  find  application  in  any 
vicinity  where  there  is  a  cheap  and  abundant  source  of 
power  whether  it  be  from  water  falls  or  steam  plants  favor- 
orably  situated.  The  limit  of  voltage  has  not  been  reached 
for  with  every  new  transmission  line  a  higher  potential  is 
suggested.  Whereas  a  few  years  ago  a  potential  of  3,000  to 
5,000  volts  was  looked  upon  askance,  those  of  10,000  to 
15,000  are  now  in  service.  Contracts  have  been  let  for  a 
line  from  San  Bernardino  to  Los  Angeles,  70  miles,  which 
will  have  a  voltage  of  33,000.  However,  there  is  one  feature 
of  long  transmission  and  a  central  source  of  power  which 
causes  serious  questioning.  With  the  excessively  high 
voltages  break-downs  are  liable  to  be  of  more  frequent 
occurrence  and  the  long  lines  will  increase  the  chance  of 
accident.  This  will  have  to  be  carefully  guarded  for  the 
value  of  such  power  depends  largely  upon  its  reliability. 
High  grade  apparatus,  substantial  line  construction,  good 
insulation  and  protection  from  lightning  will  largely  remove 
these  dan<rcrs. 


STREET  RAILWAY  INSPECTORS  IN 
MASSACHUSETTS. 

The  law  which  provides  that  the  State  Board  of  Railroad 
Commissioners  of  Massachusetts  shall  have  the  same  juris- 
diction over  street  railways  as  steam  roads  is  now  in  effect. 
The  inspectors  will,  at  certain  periods,  examine  the  tracks, 
the  rolling  stock  and  appliances  and  report  to  the  commis- 
sioners, who  arc  empowered  to  force  the  companies  to  make 
such  alterations  or  additions  as  will  add  lo  Ihe  coinciiicuce 
and  safety  of  Ihc  i>ul)lic. 
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WATER    POWER    TRANSMISSION  AT 
NEAPOLIS  AND  ST.  PAUL. 


MIN- 


The  Twin  City  Rapid  Transit  Company  intends  ulti- 
mately to  aI)audon  its  steam  plants,  which  arc  a  rather 
expensive  necessity  at  present  owing  to  the  high  price  of 
fuel  in  Minneapolis  and  St.  Paul,  and  to  get  all  its  power  from 
the  water  power  plant  now  being  put  in  at  St.  Anthony's 
Falls  about  1 3^  miles  from  its  Minneapolis  power  station. 
The  transmission  will  be  made  by  means  of  high  voltage 
3-phase  alternating  currents  at  different  pressures  according 
to  the  distance  of  transmission.  All  the  transmission  wires 
will  be  laid  in  vitrified  clay  conduits.  The  cables  will  he 
paper  insulated.  .The  present  steam  plants  will  be  used  as 
sub-stations  to  which  the  power  from  the  falls  will  be  con- 
ducted and  transformed  into  direct  current  of  proper  volt- 
age. The  shortest  transmission  will  be  from  the  falls  to 
the  main  power  plant  in  Minneapolis.  The  voltage  for  this 
will  be  3,500  and  the  calculated  line  loss  3  per  cent.  At 
this  plant  two  600-k.  w.  rotary  transformers  will  be  put  in. 
At  the  31st  street  plant  in  Minneapolis  one  600-k.  w.  rotary 
transformer  will  be  installed,  the  transmission  to  this  plant 
being  at  3,500  volts  with  7  per  cent  loss.  To  the  main 
plant  at  St.  Paul  the  transmission  will  be  at  12,000  volts 
with  5  per  cent  loss  and  two  600-k.  w.  transformers  will 
supply  the  St.  Paul  lines. 


BUCKEYE  COMPOUND  ENGINES. 


The  first  compound  engine  built  by  the  Buckeye  Engine 
Company  was  built  in  1879;  the  cylinders  were  10  and  20 
X  iS  in.  and  it  was  operated  at  a  steam  pressure  of  80  lbs. 
per  gauge.  Careful  tests  were  made  and  the  water  rate 
found  to  be  19  lbs.  per  h.  p.  per  hour,  a  performance  which 
compares  very  well  indeed  with  more  modern  constructions. 
Later  designs  have  been  made  to  keep  pace  with  the  increase 
in  steam  pressures  and  the  performance  of  the  engines 
improved  in  consequence.     At  the   same    time    it  has  been 
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nUCKEVE    ENGINE   AT   CARNEGIE   STEEL   WORKS. 

demonstrated  that  the  Buckeye  devices  are  just  as  well 
adapted  to  the  multi-cylinder  engine  as  to  the  simple  one. 
With  tandem  engines,  automatic  cut-off  valves  are  placed 
on  both  cylinders  and  the  same  may  be   done  with    those  of 


the  cross-compound  type  if  desireil,  though  the  com|)any 
recommends  the  use  of  a  single  cut-off  placed  on  to  the 
high  pressure  cylinder  except  where  the  fluctuation  of  load 
is  very  extreme.  I 

The  illustrations  show  two  views  of  one  of  six  engines 
recently  supplied  to  the  Carnegie  Steel  Company  ;  three  of 
these  are  installed  at   the   Bessemer  plant   and    three  at  the 


BUCKEYE  ENGINE  AT  CARNEGIE  STEEL  WORKS. 

Duquesne  plant  of  the  company.  Each  is  direct  connected 
to  a  Westinghouse  generator,  the  current  from  which  is 
used  for  operating  traveling  cranes  and  other  machinery. 

The  nominal  capacity  of  the  engines  is  500  h.  p.,  the 
maximum  being  750  h.  p;  the  cylinders  are  iS  and  321^  x 
33  in.;  three  of  the  engines  run  at  130  and  three  at  142  r. 
p.  m.      Blake  condensers  are  installed  with  the  engines. 

BRUSSELS-TERVUREN  RAILWAY. 


The  exposition  at  Brussels  is  not  all  united  in  one  enclos- 
ure as  has  been  the  case  with  the  international  expositions 
heretofore  ;  one  part  is  located  at  the  park  of  the  Cinquan- 
tenaire  in  Brussels  and  the  other  at  the  Royal  Park  in  Ter- 
vuren  ;  the  distance  between  them  is  6  miles.  On  May  15 
an  overhead  trolley  electric  railway  between  the  two  parks 
was  opened  for  traffic ;  the  present  Brussels  terminus  is 
temporary  only  and  the  line  will  be  extended  farther  into  the 
city  making  the  total  length  8.3  miles.  Cars  are  run  on  a 
15  minute  headway  from  7  a.  m.  to  7  p.  m. ;  the  round  trip 
fare  is  14  cents  for  first  class  and  10  cents  for  second  class 
places. 

The  line  is  double  track  throughout,  of  1  meter  gage,  and 
laid  with  Vignole  rails  weighing  50  lbs.,  carried  on  cross- 
ties  of  wood.  The  trolley  wires  are  of  the  figure  S  section 
and  carried  on  iron  poles.  The  power  house  is  located  at 
what  will  be  midway  of  the  line. 

Each  train  consists  of  a  motor  car  equipped  with  two  25- 
h.  p.  motors  and  two  trail  cars.  The  motor  car  weighs 
16,500  lbs.  empty  and  carries  32  passengers ;  the  trailers  are 
open  cars,  smaller  and  lighter,  weighing  only  5,200  lbs., 
and  have  cross  benches.  The  speed  is  approximately  13 
miles  per  hour. 

Charles  LeBlanc  was  the  consulting  engineer,  under 
whose  direction  the  line  was  designed  and  installed. 
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REPAINTING  OLD  CARS. 


BY    CIIAKLES    KOONS. 


I'AKT    III. 


The  proper  coloring  of  the  outside  body  of  a  street  car  is 
not  the  onl)'  difficult  feature  about  repainting.  It  is  a  mat- 
ter just  as  difficult  and  of  as  much  importance  to  secure 
harmony  in  the  ornamentation,  striping  and  lettering  as  in 
the  bodv  colors,  and  it  is  here  that  the  skill  and  judgment  of 
the  master  is  seen. 

A  badly  colored  car  can  be  made  to  look  all  right  if  there 
is  harmony  of  colors  in  the  striping ;  so  also  can  a  good 
color  be  made  to  look  very  common  by  the  style  and  taste 
of  the  ornamentation.  .Some  colors  go  with  others  at  all 
times  and  in  all  places  and  are  never  out  of  place.  Gold 
harmonizes  with  an)'  color.  It  can  be  used  any  place  in 
ornamentation,  striping  and  lettering,  and  looks  well.  In 
fact,  it  stands  at  the  head  as  the  means  of  lieautifying  and 
decorating  any  color.  Its  natural  richness  adds  warmth  to 
cold  and  lightness  to  heavy  coloring,  and  it  is  wonderful 
how  a  little  gold  striping  and  scrolling  will  change  the  cum- 
bersome looks  of  a  large  street  car.  It  is  the  painter's  best 
material  for  decorating,  and  also  the  most  costly,  but  it  pays 
well  in  spite  of  the  extra  cost,  as  it  does  not  wear  out  or 
fade.  It  always  looks  well  and  wears  until  the  car  is  ready 
to  be  painted  again,  which  cannot  be  said  of  colors,  as  they 
all  in  time  grow  dingy  and  gradually  fade.  Another  leaf 
that  has  come  into  common  use  for  street  car  decorating  is 
aluminum  or  nickel  leaf  as  it  is  commonly  called.  It  is  very 
cheap  and  has  superceded  silver  leaf  altogether.  Like  gold, 
this  harmonizes  with  all  colors,  and  though  not  so  rich  as 
gold  leaf,  will  last  equally  as  long.  It  is  used  mostly  for 
lettering,  and  looks  well  when  used  with  gold  decorations. 
Stripes  and  ornaments  of  gold  and  letters  of  aluminum  with 
the  proper  shading  make  a  good  combination.  But  where 
color  is  used  upon  color  care  must  be  taken  to  secure  har- 
mony. Some  colors  add  coldness,  while  others  add  warmth 
in  the  way  of  decoration.  There  is  no  fixed  rule  by  which 
a  decorator  can  judge  what  is  suitable  for  decorating  a  color ; 
he  must  be  guided  by  the  looks  and  the  effect  when  he  first 
started  to  do  his  work. 

In  large  factories  when  striping,  ornamenting  or  lettering 
is  first  designed,  the  designer  has  the  finished  work  in  his 
mind's  eye.  He  generally  is  a  skilled  workman  and  judges 
ahead,  as  when  the  work  is  placed  upon  the  car  it  must  pass 
judgment  with  experienced  mechanics  who  can  tell  al  a 
glance  if  there  is  anything  wrong  in  regard  to  harmony  of 
colors,  size  of  lettering,  width  and  kind  of  striping  suitable 
for  certain  paneling,  an<i  more  than  anything  else  the  neces- 
sary ornaments  for  certain  colored  work. 

There  is  such  a  thing  as  overdoing  this  kind  of  work,  and 
it  takes  the  best  judgment  possible  to  pass  u|)on  work  when 
it  is  first  begun  ;  no  one  but  a  skilled  mechanic  in  this  spec- 
ial line  is  competent  to  see  the  finished  work  ;  this  is  the 
painter's  business  and  he  is  trained  up  to  see  the  finish  at 
the  start.  He  has  one  advantage,  however,  over  any  other 
tra/lc ;  if  his  work  as  he  has  planned  it  does  not  suit  he  can 
rule  it  off  and  try  again,  but  this  does  not  often  happen, 
for  the  man  in  charge  has  had  the  matter  in  mind  probably 
for  weeks,  and  when  the  work  is  ready  he  is  ready  with  suit- 
able colors  for  striping  and  ornamenting. 

It  is  often  the  rule  in  trade  work  to   be   bound   by  specifi- 


cation ;  in  this  case  somebody  else  has  passed  judgment  and 
the  same  rule  holds  good.  A  tailor  should  never  undertake 
to  make  a  pair  of  shoes  for  any  one,  and  the  appearance  of 
work  should  not  be  spoiled  by  some  one  who  knows  noth- 
ing about  beauty  and  taste;  if  the  painter  cannot  fulfill  this 
part  of  his  work,  even  if  he  has  to  curtail  here  and  there  on 
account  of  economy,  he  is  not  doing  his  part,  and  some  one 
else  is  attending  to  his  work,  or  trying  to  do  so  at  least.  There 
are  plenty  of  improvements  in  the  paint  shop,  as  well  as  in 
other  departments  to  meet  the  demands  for  economical 
street  car  painting.  Of  course,  there  are  not  many  machines 
to  improve  in  a  well  designed  paint  shop,  but  there  are  quick 
methods  of  doing  parts  of  the  work  that  aid  wonderfully. 
There  are  paint  journals  that  will  keep  any  one  posted  on 
this  score.  The  painter  does  not  need  to  be  ignorant  of  any 
of  the  new  methods  of  saving  money  in  the  painting  depart- 
ment, and  a  dollar  or  two  invested  in  special  magazines  will 
do  more  towards  helping  him  than  a  dozen  books  on  the 
same  subject.  These  monthly  issues  arc  full  of  valuable 
information  and  discoveries  in  the  way  of  improvements, 
formulas,  receipts,  newly  devised  apparatus  for  paint  shop 
work  and  everything  that  is  in  the  line  of  bettering  the  work 
of  the  painter.  In  fact  a  painter  is  not  up  to  the  times  with- 
out a  copy  or  twe  of  these  helps  coming  to  him  every 
month. 

A  trial  of  the  different  improvements  soon  convinces  the 
most  skeptical  on  the  matter  of  economy.  For  instance, 
how  much  (juicker  can  pumice  work  be  done  with  Shu- 
macher's  rubbing  stone  than  the  old  way  of  rubbing  with 
the  common  pumice,  and  how  much  better  and  quicker  will 
steel  wool  answer  for  intricate  moldings  and  carved  parts 
than  sand  paper,  and  how  could  we  get  along  without  the 
Fitch  striper  for  edging  stripes,  and  paint  mixers,  steam 
paint  mills  and  dipping  troughs  of  all  sizes? 

It  would  surprise  some  of  the  painters  all  over  the  coun- 
try to  know  the  price  that  is  being  paid  for  certain  kinds  of 
work,  but  still  workmen  are  making  full  wages  at  it.  But 
if  it  were  not  for  the  improvements  they  could  not  do  it. 
For  instance,  with  the  gilding  wheel  gold  leaf  may  be  laid 
five  times  as  fast  as  by  hand,  and  a  great  saving  of  material 
effected.  There  are  scores  of  things  being  brought  out 
every  year  to  save  time  and  labor.  Patent  transfer  orna- 
ments and  letters  are  among  the  greatest  of  time  savers. 
When  the  question  of  cutting  down  expenses  is  uppermost 
in  connection  with  the  paint  work  here  is  where  money  can 
be  saved,  and  still  the  beauty  and  ornamentation  not  be  sac- 
rificed. These  things  the  painter  should  keep  in  mind,  and 
when  the  matter  of  doing  cheaper  work  is  broached  he 
should  not  cut  off  that  which  will  destroy  his  part  of  the 
work  nor  sacrifice  the  quality  of  it,  but  he  should  try  and 
see  wherein  he  can  improve  his  working  material  so  as  to 
bring  down  the  cost.  If  transfers,  gilding'  wheels,  dipping 
tubs,  graining  tools,  spraying  machines  or  any  improvement 
in  the  way  of  brushes,  pencils  or  paint  apparatus  of  any 
kind  will  do  quicker  and  cheaper  work  they  should  be 
adopted  without  ilelay,  and  it  has  surely  been  proved  that 
these  improvements  are  elliiient  or  lluy  would  not  be  used 
by  the  large  concerns. 

The  (juestion  of  service  should  always  be  weighed,  how- 
ever, when  adopting  a  new  contrivance,  as  this  is  the  paint- 
er's oidy  hope  for  liis  work.  When  it  is  sacrificed  all  is 
gone.  Quality  should  never  be  sacrificed  for  any  new 
improvement,  and  if  the  new  apparatus  will  not  do  as  good 
work   as  the  old    way   it  should   not   be  used.       Servicable 
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work  in  repainting  a  street  car  all  depends  on  how  the  work  is 
done  up  to  the  last  coat  of  color  or  color  varnish.  The  skill 
of  the  painter  shows  in  the  service  of  the  surface.  Bad 
results  of  all  kinds  emanate  from  this  part  of  the  work.  If 
the  surface  work  is  not  properly  brought  up,  cracking, 
crawling,  pitting,  etc.,  are  liable  to  happen  in  the  after  coat- 
ings of  varnish.  It  does  not  take  very  much  skill  to  know 
when  and  what  kind  of  varnish  to  apply  after  the  car  is 
brought  up  to  that  point,  although  it  takes  an  expert  to  prop- 
erly flow  a  varnish  coat. 

There  are  two  leading  ways  of  varnishing  work.  One  is 
to  give  a  straight  coat  of  rubbing  or  surfacing  varnish,  and 
after  this  is  thoroughly  dry  it  is  rubbed  down  with  pulver- 
ized pumice  stone  and  water  to  a  smooth  level  surface,  care 
being  taken  not  to  scratch  or  rub  through  to  the  color.  It 
is  then  ready  for  the  finishing  coat,  which  is  generally  flowed 
on  as  heavy  as  it  is  possible  to  get  the  varnish  to  lie.  The 
heavier  the  coat  the  better  will  it  fill  up  the  uneven  and 
rough  places,  and  it  makes  a  rounded-out,  full  gloss  that  can- 
not be  secured  in  any  other  way.  A  skimpy  coat  will  show 
brush  marks  and  will  not  be  so  liable  to  flow  smooth,  and  it 
always  looks  bad. 

This  kind  of  work  should  never  be  trusted  to  a  workman 
unless  he  knows  how  to  get  on  an  extra  heavy  coat  without 
any  danger  of  runs,  sags  or  any  other  faults  that  are  liable 
to  happen  with  a  novice.  When  a  painter  can  do  this  kind 
of  varnishing  he  is  considered  at  the  top  in  the  surface  gang. 
In  large  shops  or  car  manufactories  there  is  a  special  gang 
of  workmen  that  do  all  of  this  work.  They  are  called 
finishers,  and  are  picked  for  this  purpose  by  the  fore- 
man in  charge.  It  is  not  every  one  that  can  successfully 
flow  heavy  varnish  coatings,  although  expert  in  other  lines 
of  the  business.  There  is  something  about  it  that  comes 
through  long  practice,  and  when  one  gets  it  he  never  loses 
it,  but  can  be  relied  upon.  All  men  of  the  trade  know  what 
is  meant  by  this,  as  they  all  have  had  their  trials  at  the 
practice,  and  have  often  made  landscapes  and  hanging  gar- 
dens in  the  place  of  nice,  clean,  flowing,  mirror  like  finishes. 
If  there  is  anything  connected  with  the  trade  that  will  make 
a  painter  wish  that  he  had  never  learned  the  business  it  is 
the  failure  to  acquire  the  knack  of  flowing  a  heavy  finishing 
coat  of  varnish.  Whenever  it  is  attempted  ft  is  a  matter  of 
a  nice  job  or  a  dismal  failure,  and  to  get  the  former  job 
every  time  it  takes  an  expert.  One  finishing  coat  generally 
does  for  repainted  work,  but  for  new  work  two  coats  are 
better,  on  account  of  the  surfacing  coats  underneath  being 
softer  and  the  new  wood  more  liable  to  absorb  the  oil  that  is 
in  the  paint,  making  the  latter  more  porous. 

The  second  method  is  to  put  on  the  last  coat  just  as  soon 
as  the  first  coat  is  hard  enough  to  allow  the  second  to  be 
placed  over  it.  This  is  called  "  catching  it  on  the  tack." 
The  day  following  is  the  best  for  this  kind  of  finishing,  as 
the  first  coat  is  not  generally  very  hard,  and  when  the  last 
coat  is  flowed  over  it  it  has  a  tendency  to  soften  up  the  under 


coat,  and  the  two  in  drying  become  one.  This  is  a  very 
difficult  way  of  finishing  work,  but  it  saves  a  few  days 
time,  and  the  full  amount  of  varnish  is  put  on  in  the  shortest 
possible  time.  Great  care,  however,  must  be  used  by  the 
workmen  when  brushing  this  coat,  and  the  only  instruction 
that  can  be  given  is  when  the  last  cutting  or  stroking  is 
done  it  must  be  cut  through  with  a  regular  straight  pull,  as 
this  is  the  only  way  to  keep  the  varnish  from  sagging.  It 
must  be  remembered  that  the  finishing  is  over  a  soft  elastic 
surface  and  not  over  rubbing  varnish.  A  trial  or  two  will 
convince  the  workmen  of  these  facts,  as  it  is  a  very  hard 
matter  to  finish  this  way.  There  is  no  danger  so  far  as  the 
varnish  is  concerned,  and  the  only  thing  is  to  know  how  to 
do  it  properly.  It  should  never  be  done  after  the  second 
night,  as  the  varnish  will  be  too  hard  then.  It  should  not 
be  delayed  until  the  first  coat  is  hard  enough  to  rub  down 
with  pumice. 

Varnish  is  the  most  sensitive  thing  known  in  the  painting 
line.  It  must  be  handled  like  a  spoiled  child,  but  when  the 
varnishes  are  known  and  all  of  the  peculiarities  of  each  one, 
as  almost  every  make  has  something  different,  it  is  an  easy 
task  to  do  good  work.  It  takes  careful  and  constant  atten- 
tion until  the  flow  is  smooth,  then  it  is  safe  so  far  as  the 
brushing  is  concerned ;  but  not  always,  for  sometimes  a 
sudden  change  in  the  atmosphere  will  play  havoc  with  the 
best  possible  finish.  A  change  from  cold  to  warm  with 
some  varnishes,  from  warm  to  cold  with  others,  will  cause 
trouble.  When  it  is  known  what  will  cause  trouble  it  should 
be  guarded  against,  although  a  change  in  the  air  cannot  be 
very  well  prepared  for  ahead,  except  in  the  way  of  well 
heated  shops  in  winter  and   good  ventilation   in  the  summer. 


GRADES  AND   CURVES    ON  THE  WASHING- 
TON &  GREAT  FALLS  ELECTRIC 
RAILWAY. 


The  Washington  &  Great  Falls  Electric  Railway,  of 
Washington,  D.  C,  consists  largely  of  grades  and  curves, 
but  fortunately  the  grades  are  not  very  steep  nor  the  curves 
sharp.  The  total  length  of  track  is  35,900  ft.,  and  of  this 
nearly  25,000  ft.  is  up  hill  and  down  hill,  while  some  of  the 
remaining  level  track  is  broken  by  curves.  At  the  power 
station  the  curves  are  of  75  ft.  radius  on  a  .5  per  cent  grade. 
Aside  from  these  all  the  curves  are  of  exceptionally  large 
radius.  In  addition  to  the  length  given,  there  are  about 
two  miles  of  side  track.  The  diagram  gives  a  good  idea 
of  the  topography  of  the  roadbed.  The  length  of  track 
and  per  cent  of  grade  are  shown  at  the  top  and  the  length, 
radius  and  approximate  position  of  each  curve  are  indicated 
at  the  bottom.  The  Bemis  standard  trucks,  with  wheel 
bases  lengthened  to  9  ft.,  are  used  with  Jackson  &  Sharp 
Company's  cars,  and  give  good  satisfaction.  Of  the  line 
shown  b)'  the  profile  34,600  ft.  is  over  a  right  of  way  owned 
by  the  company. 
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JUDGE  SHOWALTER'S  DECISION  IN  THE  INDIANAPOLIS  3-CENT  FARE  CASE. 


The  history  of  the  celebrated  controvi 
text  of  the  act  of  1897  prescribing  a  3-cent  f 
company  upon  the  City  Railway  Company 
page  417:  the  decision  of  Judge  Showalter  o 
the  Central  Trust  Company  of  New 
refused,  parties  to  the  original  suit 
has  granted  the  decree  prayed  for. 

The  present  status  of  the  case 


y  between  the  city  of  Indianapolis  and  the  Citizens'  Street  Railroad  Company  has  been  given  in  the  Review;  the 
in  April,  page  269;  President  Mason's  report  detailing  the  attempt  by  the  city  to  confer  the  rights  of  the  Citizen's 
May,  page  296;  and  the  decision  of  the  supreme  court  of  Indiana  holding  the  3-cent  law  to  be  constitutional  in  June, 
the  preliminary  injunction  granted  by  him  in  April  and  on  the  motion  of  the  complainant, 
who  had  commenced  actions  against  the  company  for  damages,  because  a  >cent  fare  was 
dance  with  the  rule  allowing  these  parties  to  be  made  parties  to  the  original  suit  Judge  Woods 


ter  on  the  motion  to  d: 
>rk,  to  make  certai 
here  given  in  full 


nages  from  prosecuting  the  e 


enjoined  fr 
ae,  which  w 


tm  enforcing  the  "law,"  the  company  fro 
ill  continue  until  a  higher  Federal  Court  c 


menced  action 

The  title  of  the  case  is  Central  Trust  Company,  of  New  York  v.  Citizens'  Street  Railway  Company  of  Indi 
Wiltsie,  (prosecuting  attorney.)    The  decision  of  Judge  Showalter  was  handed  down  on  July  22. 


complying  with  it,  and  all  parties 
pass  upon  the  case. 

apolis.  the  City  of  Indianapoli: 


iho  ha 


On  a  former  hearing  a  preliminary  injunction  was  granted.  A 
statement  of  the  case  is  found  in  the  opinion  then  delivered.  80 
Fed.  Rep.  218.  The  defendant,  the  City  of  Indianapolis,  now  demurs 
to  the  bill  and  also  moves  to  dissolve  the  injunction.  It  appears  that 
after  the  hearing  on  the  motion  for  preliminary  injunction  the  City  of 
Indianapolis  brought  suit  in  one  of  the  state  courts  against  one  Navin 
to  recover  a  penalty,  under  an  ordinance  of  the  city  for  alleged  mis- 
conduct of  Navin  in  boarding  a  street  car  and  refusing  to  pay  the 
fare  demanded,  namely,  5  cents.  This  alleged  offence  by  Navin  was 
after  the  hearing  on  the  motion  for  the  injunction,  but  before  the 
injunction  had  been  granted.  Navin  pleaded  the  act  of  1897,  called 
in  question  by  the  complainant  here,  in  justification.  The  cause  went 
by  appeal  to  the  supreme  court  of  Indiana  and  that  court  on  the 
nth  of  June  rendered  a  decision  holding  the  enactment  of  i8g7  valid_ 
Motion  to  dissolve  is  made  on  the  strength  of  that  decision.  Com- 
plainant on  its  part  moves  for  leave  to  amend 
the  bill  by  making  defendants  thereto  certain 
persons  who  have  brought  actions  in  the 
state  courts  for  penalties  pursuant  to  said 
act  of  l8ij7. 

It  is  again  urged  that  this  suit  cannot  be 
maintained  against  Prosecuting  Attorney 
Wiltsie,  because  he  represents  the  state  of 
Indiana.  If  the  enactment  here  m  ijuestion 
be  valid,  then  Mr.  Wiltsie  does  represent  the 
state— not  the  state  as  a  proprietor,  however, 
but  the  state  as  a  governmental  agency.  If 
the  enactment  be  invalid,  then  he  does  not 
represent  anything.  On  the  latter  hypoth- 
esis, he,  or  any  successor  to  him  in  office,  in 
attempting  to  enforce  the  penalties  in  the  en- 
actment of  1897,  would  be  merely  in  a  wrong- 
doer. The  theory  of  the  bill  is  that  that 
statute  is  unconstitutional  and  void.  If  the 
complainant  be  mistaken  in  this  one  proposi- 
tion, then  the  bill  cannot  be  sustained  as  to 
any  defendant.  I  get  the  impression  from 
the  argument  and  citations  made  that  a  "suit 
in  law  or  equity  "  against  a  state  within  the 

sense  of  the  nth  amendment  to  the  constitution  of  the  United 
.States,  is  a  suit  affecting  in  some  manner  a  property  right  of  the 
state  as  a  municipal  corporation,  liut  the  discussion  on  this  point 
seems  to  me  aside  from  the  case  at  bar.  If,  as  said,  the  enactment  of 
|8<;7  be  invalid,  then  Mr.  Wiltsie  does  not  here  represent  the  state;  if 
it  be  valid,  he  does.  But  on  the  latter  hypothesis  the  entire  suit  must 
be  disposed  of  before  any  question  special  to  Mr.  Wiltsie  can  arise- 
The  validity  of  the  amendment,  I  take  it,  this  court  must  pass  upon. 
What  the  rule  of  decision  shall  be — whether  the  opinion  of  the  state 
court  shall  be  deemed  final,  or  whether  this  court  is  charged  with  the 
responsibility  of  investigating  the  (|uestion  independently  on  any 
view  of  that  matter,  the  validity  of  the  amendment,  so  far  as  con- 
cerns this  litigation  and  apart  from  any  subse(|uent  review  by  the 
federal  court  of  appeals  or  federal  supreme  court,  depends  upon  the 
pronouncement  of  this  court.  For  these  reasons  I  doubt  if  the  discus- 
sion concerning  the  force  of  the  i  ith  amendment  be  pertinent. 

In  Keagan  v.  Farmers'  Loan  &  Trust  Company,  154  U.  S.  362,  the 
legislature  of  Texas  had  on  April  3rd,  1H91,  passed  an  act  establish- 
ing aboard  of  three  cotnmissioners  with  authority  to  fix  rates  on  rail- 
roads in  that  state.  .Sec.  0,  of  the  act  provided  that  if  any  railroad 
company,  "  or  other  party  at  interest,"  be  dissatisfied  with  a  rate 
as  fixed  by  the  board,  such  "dissatisfied  company  or  party"  could 
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commence  a  proceeding  in  a  court  of  competent  jurisdiction  in 
Travis  County,  Texas,  against  the  board  and  thus  determine  the 
question  of  reasonableness  in  such  rate  and  from  the  decision 
there  made  either  party  could  "appeal  to  the  appellate  court  having 
jurisdiction  of  said  cause."  By  Sec.  5  of  the  same  law,  it  was  pro- 
vided, in  substance,  that  the  railroad  company  must  carry  for  the  rate 
fixed  by  the  board  and  that  such  rate  be  "conclusive  and  deemed 
.  .  .  reasonable  .  .  .  until  finally  found  otherwise"  in  the 
direct  action  provided  for  in  Sec.  6.  By  Sec.  14  of  the  same  act,  if 
any  railroad  company,  its  agent  or  officer,  charged  more  than  the 
rate  fixed  by  the  board,  said  "  company  and  its  said  agent  and  offi- 
cer "  should  "  forfeit  and  pay  to  the  state  of  Texas  a  sum  not  less 
than  Sioo  nor  more  S5,ooo."  Sec.  15  defined  unjust  discrimination 
and  fixed  a  penalty  of  not  less  than  S500  nor  more  than  $5,000  upon 
any  railroad  company  violating  any  provision  of  that  section.  Other 
penalties  were  provided  recoverable  by  "the 
persons  injured."  By  Sec.  19  it  was  made 
the  duty  of  the  attorney  general  of  the  state 
to  prosecute  suits  in  the  name  of  the  state  for 
all  penalties  except  those  recoverable  by  in- 
dividuals. It  will  now  be  noticed  that  by 
force  of  Sees.  5  and  14  a  railroad  company, 
unless  it  chose  to  accept  the  rates  fixed  by 
the  board — rates  which  had  not  yet  been 
found  reasonable  by  any  judicial  authority 
and  which  in  fact  might  be  unreasonable — 
would  be  subject  to  prosecutions  at  the  suit 
of  the  state,  instituted  by  the  attorney  general. 
On  April  30,  1892,  the  Farmer's  Loan  & 
Trust  Company,  a  New  York  corporation, 
being  mortgagee  of  the  railroad  property  of 
the  International  &  Great  Northwestern  Rail- 
road Company,  a  company  organized  under 
the  law  of  Texas  and  having  and  operating 
its  road  entirely  within  the  limits  of  that 
state,  exhibited  its  bill  in  the  circuit  court  of 
the  United  States  for  the  western  district  of 
Texas,  making  said  railroad  company,  the 
three  members  of  the  board,  and  the  attorney 
general,  parties  defendant.  Upon  the  showing  of  this  bill  that 
the  rali/s  fixed  by  the  board  were  in  fact  unreasonable,  the  court 
issued  its  writ  enjoining  the  company  ironi  adopting  such  rate,  the 
attorney  general  from  instituting  or  prosecuting  any  suit  to  collect 
any  penalty  by  reason  of  the  failure  of  the  company  to  adopt  such 
rate,  and  the  members  of  the  board  from  any  such  action  by  them  as 
would  have  been  appropriate  in  the  aid  of  prosecutions  by  the  attor- 
ney general  had  Sees.  5  and  14  been  valid.  This  injunction  was  sus- 
taii:ed  by  the  supreme  court  of  the  United  States.  One  contention 
before  that  court  was  that  by  the  force  of  the  i  ith  amendment,  the 
suit  could  not  go  against  the  attorney  general,  since  in  the  enjoined 
prosecutions  the  state  would  be  plaintiff  and  the  attorney  general 
was  the  state  officer  and  representative  in  that  behalf.  Mr.  Justice 
Brewer  who  delivered  the  opinion  of  the  supreme  court  of  the 
United  States  reviewed  the  arguments  and  citations  and  held  that 
the  suit  was  not  against  the  state  within  the  meaning  of  the  nth 
amendment.  If  Sec.  5  had  been  valid  for  any  purpose  or  if  .Sec.  14 
had  been  valid  according  to  its  terms,  that  is,  as  applied  to  any  refusal 
of  the  company  where  the  rate  had  not  previously  been  judicially 
found  reasonable  as  provided  in  Sec.  6,  and  was  in  fact  unreasona- 
ble, then  the  attorney  general  in  the  inhibited  prosecutions  would 
certainly  have  represented  the  state.     As  the  case  stood  and  assum- 
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ing  the  invalidity  of  said  sections,  he  represented  nothing.  His 
prosecutions  would  simply  have  been  gross  wrongs  under  the  color 
of  void  legislative  enactments. 

The  opinion  last  cited  was  delivered  in  May,  1894.  The  position 
of  Mr.  Wiltsie  here  is  the  same  as  that  of  the  attorney  general  in 
the  Reagan  case.  If  the  attorney  general  had  not  been  spe- 
cifically named  as  the  officer  to  carry  on  the  prosecutions  under  the 
Texas  statute,  the  duty  would  have  devolved  upon  some  prosecuting 
attorney  in  Texas,  and  such  officer  in  place  of  the  attorney  general 
would  have  been  the  defendant.  I  cannot  hold  that  this  suit,  as 
against  Mr.  Wiltsie,  is  inhibited  by  the  nth  amendment,  with- 
out disregarding  the  law  as  laid  down  by  the  supreme  court  of  the 
United  States.  If,  in  the  Reagan  case.  Sees.  5  ajid  14  had  been 
deemed  valid,  the  injunction  could  not  have  issued  or  been  sustained. 
Here  the  injunction  is  the  purpose  of  the  bill.  If,  as  said,  the  enact- 
ment of  1897  be  valid,  the  case  fails  and  the  bill  must  be  dismissed 
as  to  all  defendants;  if  that  enactment  be  invalid,  Mr.  Wiltsie,  so  far 
^8  the  threatened  prosecutions  are  concerned,  does  not  represent  the 
state  in  any  capacity  whatever.  So  much  as  preliminary  to  the  mat- 
ters which  arise  more  particularly  on  this  hearing. 

When  a  federal  question  is  involved  the  decision  of  the  highest 
court  of  the  state  is  not  final,  but  is  reviewable  by  the  supreme  court 
of  the  United  States.  To  this  extent,  at  least,  the  judicial  power  of 
a  state  is  subordinate  to  that  of  the  United  States.  But  there  is  no 
relation  of  subordination  on  the  part  of  any  federal  court  to  any  state 
court.  In  certain  cases  the  federal  courts  of  their  own  motion  fol- 
low the  decision  of  the  slate  court  as  determinative  of  the  rights  of 
a  litigant.  In  Forsyth  vs.  City  of  Hammond,  decided  April  19,1897, 
by  the  supreme  court  of  the  United  .States,  it  was  ruled  that  a  late 
decision  of  the  supreme  court  of  Indiana  on  the  validity  of  proceed- 
ings under  Indiana  statutes  enlarging  the  boundaries  of  the  city  of 
Hammond  was  law  for  the  parties,  especially  in  view  of  the  circum- 
stance that  Mrs.  Forsyth  herself  had  taken  the  appeal  which  resulted 
in  that  decision,  and  in  view  of  the  further  circumstance  that  the 
state  decision  was  upon  essentially  the  specific  controversy  after- 
ward, in  another  form,  made  the  subject  of  litigation  in  the  case 
before  the  supreme  court  of  the  United  States.  But  where  the  con- 
troversy concerns  a  contract  and  the  meaning  of  the  contract  depends 
upon  the  construction  of  a  state  statute,  or  a  provision  of  a  state  con- 
stitution, a  decision  on  the  meaning  of  said  statute,  or  constitutional 
provision,  by  the  highest  court  of  a  state,  made  after  contract  was 
entered  into  and  rights  had  vested  thereunder,  is  not  conclusive  upon 
a  litigant  in  a  federal  court.  The  litigant  in  such  a  case  is  entitled 
to  the  independent  judgment  of  the  national  tribunal. 

Burgess  vs.  Seligman,  for  instance,  107  U.  S.  20,  involved  the  con- 
structioirof  a  contract  between  the  defendant,  a  citizen  of  New  York, 
and  a  Missouri  corporation.  The  former  had  received  certain  shares 
of  stock  from  the  latter.  Whether  this  stock  was  owned  absolutely, 
or  held  as  the  security  for  another  obligation,  was  the  question.  The 
sense  of  the  contract  depended  on  the  construction  of  a  statute  of 
Missouri.  After  the  making  of  the  contract,  but  before  the  decision 
in  the  supreme  court  of  the  United  States,  the  supreme  court  of  Mis- 
souri ruled  in  another  controversy  between  the  same  parties  upon 
the  same  question  that  within  the  sense  of  the  statute  the  stock  was 
owned  and  not  pledged.  Having  this  decision  before  it,  the  supreme 
court  of  the  United  States  made  a  contrary  ruling  and  this  in  a  case 
where  there  was  no  federal  question,  but  only  diverse  citizenship.  If 
the  Missouri  decision  had  been  prior  to  the  contract,  the  federal  tri- 
bunal would  doubtless  have  said  that  the  contract  was  made  on  the 
meaning  of  the  statute  as  declared  in  the  state  decision  and  that  con- 
struction of  the  statute  would  doubtless  have  been  followed,  as  of 
course.  The  Missouri  statute,  be  it  noticed,  was,  in  a  sense,  part  of  a 
contract — that  is,  the  court  could  not  tell  what  the  contract  meant 
when  the  parties  made  it  without  construing  the  statute.  For  a  full 
and  clear  discussion  of  the  subject  and  the  cases  in  point,  see  the 
opinion  of  Lurton,  circuit  judge,  in  Louisville  Trust  Co.  vs.  City  of 
Cincinnati,  76  Fed.  Rep.,  296.  If  the  controversy  in  a  federal  court 
involve  a  federal  question — and  all  the  more  if  it  involve  both  a  con- 
tract right,  as  above  explained,  and  also  a  federal  question — then,  of 
course,  that  court  must  decide  for  itself,  treating  a  state  decision  with 
due  consideration,  but  not  as  foreclosing  independent   judgment. 

Whether  the  decision  in  the  Navin  case  be  conclusive  upon  the 
litigants  here,  depends  on  the  nature  of  the  present  controversy,  in 
view  of  the  rules  above  adverted  to. 

In  the  Dartmouth  College  case,  4  Wheaton,  519,  it  was  ruled  that 
the  charter  of  a  private  corporation  is  a  contract  between  the  corpo- 


rate body  and  the  state,  and  that  an  act  of  the  legislature  changing 
the  charter  in  any  respect  material  to  the  rights  of  the  corporation  is  a 
violation  of  the  provision  of  the  national  constitution  which  inhibits  a 
state  from  making  a  law  impairing  the  obligation  of  a  contract.  The 
action  was  trover,  and  the  parties  were  citizens  of  New  Hampshire. 
The  appeal  went  to  the  supreme  court  of  the  United  States  by  reason 
of  the  federal  question.  The  case  was  decided  in  i8iq.  This  doctrine 
is  still  the  law — and  it  applies  to  the  charter  of  a  railroad  company. 
Take,  for  instance,  Banking  Company  vs.  Smith,  128  U.  .S.,  74.  There 
the  state  of  Georgia  had  granted  a  charter  to  a  railroad  company,  and 
the  contention  was  that  within  the  sense  of  this  charter  the  company 
was  authorized  or  given  the  right  to  charge  for  carriage  of  freight  as 
much  as  50  cents  per  hundred  weight,  or  10  cents  per  cubic  foot,  for 
each  hundred  miles.  The  legislature  of  Georgia  had  passed  a  law 
creating  a  board  with  authority  to  fix  rates  for  common  carriers. 
That  board  had  prescribed  rates  much  less  than  the  50  cents  or  the 
10  cents  mentioned  above.  The  supreme  court  of  the  United  States 
ruled  that  the  railroad  charter  was  a  contract  which  the  subsequent 
act  could  not  alter;  that  if  the  charter  provision  upon  fair  construc- 
tion had  the  meaning  contended  for,  then  the  subsequent  enactment 
could  have  no  application  as  against  it;  but  upon  examination  of  the 
words  of  the  charter  they  were  held,  when  applied  to  the  case  before 
the  court,  not  to  have  the  meaning  contended  for.  The  doctrine  of 
the  Dartmouth  College  case  applies  also  to  a  general  incorporation  law. 
See,  for  instance.  Railroad  Company  vs.  Iowa,  94  U.  S.,  155.  In  such 
a  case  the  sections  of  the  general  incorporation  law  constitute  a  con- 
tract between  the  state  and  any  corporation  organized  thereunder.  If 
in  a  charter  it  be  provided  that  the  corporation  may  charge  rates  up 
to,  or  within,  a  specified  limit,  or  that  the  directors  may,  subject  to 
certain  limitations,  themselves  fix  the  rates  in  their  discretion,  such 
provision  cannot  be  annuled  or  changed  by  the  legislature  unless 
power  in  that  behalf  be  reserved  as  part  of  the  charter  agreement, 
and  subsequent  action  by  the  legislature  must  be  referred  to  and  be 
within  the  reservation. 

In  Reagan  vs.  Farmers'  Loan  &  Trust  Company,  supra.,  Mr  Jus- 
tice Brewer  says:  "  If  the  charter  had  in  terms  granted  to  the  corpo- 
ration power  to  charge  and  collect  a  definite  sum  per  mile  for  trans- 
portation of  persons  or  property,  it  would  not  be  doubted  that  that 
express  stipulation  formed  part  of  the  obligation  of  the  state  which  it 
could  not  repudiate." 

In  the  case  at  bar  it  was  provided  in  Sec.  g  of  the  act  of  1861,  under 
which  the  defendant  company  was  organized,  that  the  directors  should 
have  the  power  to  fix  the  fare  on  its  street  railroad;  by  Sec.  12,  that 
the  corporation  could  not  build  tracks  or  operate  cars  on  the  streets 
at  all  except  under  conditions  which  the  city  would  first  agree  to;  and 
by  Sec.  1 1,  that,  "  This  act  may  be  amended  or  repealed  at  the  discre- 
tion of  the  legislature."  The  city  agreed  that  the  fare  charged  by 
the  company  might  be  as  much  as  5  cents.  Subject  to  this,  the  right 
to  fix  the  fare  was  vested  in  the  corporation,  and  this  right  cannot  be 
modified  otherwise  than  as  provided  in  the  charter  contract,  namely, 
by  amendment  of  the  act  according  to  the  terms  of  Sec.  11,  when 
read  in  the  light  of  those  restrictions  in  the  Indiana  constitution  bear- 
ing upon  the  matter  of  amendment  to  that  act.  There  is  no  general 
authority  in  the  legislature  under  which  the  corporate  power  on  the 
matter  of  fares  can  be  changed  in  contravention  of  the  charter  con- 
tract. Whatever  the  legislature  may  do,  must  be  within  the  sense  of 
Sec.  II  of  the  act  of  1 861,  that  section  being  itself  a  term  in  the 
charter  contract,  11  Morawetz  Priv.  Corp.,  Sees.  1,106,  1,095. 

A  railroad  corporation  chartered,  for  instance,  by  some  other  state, 
might  own  or  operate  a  railroad  in  Indiana.  Such  a  company  would 
have  no  charter  contract  with  the  state  of  Indiana.  The  state  might 
provide  by  law  for  a  board  authorized  to  fix  rates,  and  such  rates,  if 
reasonable,  might  be  rates  for  such  foreign  company  and  regulate  its 
charges  in  Indiana.  Such  a  law  would  be  within  the  power  of  the 
legislature.  But  the  enactment  of  1897,  here  in  question,  cannot  be 
referred  to  any  such  untrammeled  power  in  the  legislature,  since  the 
charter  agreement  between  the  state  and  the  defendant  railway  com- 
pany covers  the  subject  of  rates.  The  grant  by  Sec.  g  of  the  act  of 
1861  cannot  be  taken  back,  evaded  or  annulled  in  any  way  other  than 
that  stipulated,  namely,  by  a  law  which  shall  be  an  amendment  to  the 
act  of  1861:  and  valid  legislative  interference  must  fall  within  the 
scope  of  Sec.  1 1  of  the  act  last  mentioned,  that  being  part  of  the 
agreement.  The  state  and  the  corporation  have  agreed  that,  within 
the  restrictions  imposed  by  the  constitution  of  Indiana  on  the  legisla- 
tive function  touching  any  law  for  the  formation  of  business  corpora- 
tions,   the  legislature  may  amend  the  act  of    1861,  and   the  ques- 
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tion  is  whether  or  not  the  act  of  i8g7  is,  in  view  of  said  restrictions, 
competent  as  an  amendment  to  the  act  of  1861. 

These  distinctions  are  made  here  because,  as  will  presently  appear, 
the  supreme  court  of  Indiana  rules  in  the  Navin  case  that  the  enact- 
ment of  1897  is  solely  by  virtue  of  the  general  power  of  the  state  to 
legislate  on  rates.  In  this  way  that  court  clears  the  subject  of  con- 
stitutional objections.  The  defendant  railway  company  is  treated  as 
though  it  had  no  charter  agreement  with  the  state  of  Indiana— as 
though  its  charter  had  been  granted,  for  instance,  by  (Ihio  or  Illinois. 
The  police  power  of  Indiana  on  railroad  tariffs  is  thought  of  as 
authority,  which  is  in  itself  unquestionable  and  all-sufficient  for  the 
enactment  of  iSg/.  Considered  merely  as  referable  to  the  police 
power,  want  of  uniformity  in  operation,  it  seems  to  me,  might  be  a 
valid  objection  to  said  enactment.  But  that  question  need  not  be 
discussed.  I  think  it  may  be  said  as  a  general  proposition  that  no 
enactment  which  would  be  invalid  as  an  exercise  of  the  police  power 
could  be  valid  as  an  amendment  to  the  act  of  1S61:  but,  on  the  other 
hand,  an  enactment  proposed  as  an  amendment  to  the  act  of  1861 
might  be  unobjectionable  as  a  police  law,  and  yet  not  be  an  amend- 
ment within  the  constitutional  restrictions  which  concern  a  law  like 
that  of  1861.  To  hold  such  an  enactment  valid  would  sanction  a 
breach  of  the  charter  agreement.  Under  a  police  law  the  rates  must 
be  reasonable;  but  where  there  is  a  charter  agreement  as  to  rates 
that  agreement  controls.  In  Hanking  Company  vs.  Smith,  supra, 
though  the  rates  fixed  by  the  board  might  have  been  reasonable,  yet 
if  the  court  had  found  that  the  charter  gave  the  corporation  power  to 
charge,  if  it  saw  fit,  50  cents  per  hundred  weight,  or  10  cents  per 
cubic  foot  for  each  hundred  miles,  such  could  have  been  the  rates, 
whether  reasonable  or  unreasonable.  I  may  add  that  a  law  for  the 
purpose  of  securing  and  enforcing  fair  and  reasonable  charges  by 
common  carriers,  is  not  to  be  classed  with  those  laws  making  for  the 
public  health  and  public  morals,  the  power  to  enact  which  cannot  be 
contracted  away,  or  parted  with,  by  the  state. 

It  being  now  understood  that  the  words  of  Sec.  II  of  the  act  of 
1861,  "  This  act  may  be  amended  *  *  *  at  the  discretion  of  the 
legislature,"  constitute  in  connection  with  .Sees,  g  and  12  an  agree- 
ment binding  upon  the  state  of  Indiana,  what  the  sense  of  this  agree- 
ment is— whether  the  enactment  of  1897  is  an  amendment  to  "this  act " 
— can  be  determined  only  by  reference  to  certain  provisions  in  the  Ind- 
iana constitution  bearing  upon  the  (juestion.  As  the  supreme  court 
of  the  United  States  in  Burgess  v.  Seligman,  supra,  was  obliged  to  con- 
strue the  statute  of  Missouri  in  order  to  find  the  meaning  of  the  con- 
tract between  .Seligman  and  the  corporation,  so  here  the  meaning  of 
the  contract  between  the  state  and  the  corporation  cannot  be  known 
without  a  construction  of  said  constitutional  provision.  If  in  the 
light  of  constitutional  restrictions  on  the  legislative  function  of  cor- 
porations, the  act  of  1897  be  not  competent  as  an  amendment  to  the 
act  of  i86t,  then, — and  in  breach  of  the  national  constitution — the  act 
of  1897  would  impair  the  obligation  of  the  charter  agreement  as 
expressed  in  Sees.  9,  1 2  and  1 1 ,  and  should  be  held  void. 

1  take  it  as  clear  that  no  enactment  can  be  competent  as  an  amend- 
ment to  the  act  of  1861,  which,  when  read  in  connection  with  what 
would  be  left  of  said  act,  would  make  the  whole  an  unconstitutional 
statute.  If  the  enactment  of  1897  be  valid,  then  the  law  for  the 
formation  of  street  railroad  corporations  in  Indiana,  as  now  extant, 
provides  that  in  the  one  city  which  had  a  population  of  100,000  in 
1890,  namely  Indianapolis,  such  a  corporation  cannot  charge  more 
than  3  cents  for  each  passenger,  no  matter  what  its  contract  with  the 
city  may  be,  and  must  transfer  passengers  from  one  of  its  lines  to 
another  without  extra  charge,  and  this  under  a  special  code  of  penal- 
ties, involving  the  forfeiture  of  its  street  franchises  and  divers  crimi- 
nal prosecutions;  while  in  any  other  city,  regardless  of  population, 
now  or  hereafter,  the  rate  agreed  on  with  such  city  may  bi'  charged, 
the  matter  of  transfers  being  there  left  to  the  company,  subject  to 
agreement  with  the  city,  and  the  penal  code  applicable  in  the  one 
city  identified  by  the  law  can  have  no  force.  It  seems  to  me  that,  as 
to  the  one  city  identified  in  the  act,  the  law,  on  the  hypothesis  now 
under  view,  would  be  special  and  local,  since  it  could  never  apply  to 
street  railroad  business  by  corporations  organized  under  the  act  of 
1861  in  any  other  part  of  the  state;  and  as  to  that  portion  of  the  state 
other  than  the  one  city,  it  would  be  special  and  local,  since  it  could 
not  apply  to  the  one  city. 

Sec.  22  of  Art.  4  of  the  constitution  of  Indiana  reads:  "  The  gen- 
eral assembly  shall  not  pass  local  or  special  laws  in  any  of  the  fol- 
lowing enumerated  cases,  that  is  to  say,  regulating  the  jurisdiction 
an<l  duties  of  justices  of  the  peace  and  of  constables,  for  the  punish- 


ment of  crimes  and  misdemeanors,  and  so  forth,"  enumerating  fifteen 
additional  subjects.  Sec.  23,  following  in  the  same  article,  reads:  "  In 
all  the  cases  enumerated  in  the  preceding  section,  and  in  all  other 
cases  where  a  general  law  can  be  made  applicable,  all  laws  shall  be 
general,  and  of  uniform  operation  throughout  the  state."  Section  13 
of  Art.  1 1  reads:  "  Corporations  other  than  banking,  shall  not  be 
created  by  special  act,  but  may  be  formed  under  general  laws." 

From  the  language  of  Sees.  22  and  23,  when  read  together,  it  will 
appear  that  a  "local  or  special  "  law  is  any  law  which  is  not  "  gene- 
ral;" that  it  is  to  say,  "  of  uniform  operation,"  as  applied  to  similar 
conditions,  "throughout  the  state."  Assuming  the  validity  of  the 
enactment  of  i8g7,  then  the  law  of  which  that  enactment  forms  a  part  is 
"local  or  special,"  since  it  is  not  "general  and  of  uniform  operation 
throughout  the  state."  The  people  of  Indiana  said  in  their  constitu- 
tion that  "  where  a  general  law  can  be  made  applicable,  all  laws  shall 
be  general  and  of  uniform  operation  throughout  the  state."  Also  that 
"  corporations  other  than  banking,  *  *  *  may  be  formed  under 
general  laws;"  in  other  words,  that  a  general  law  can  be  made  appli- 
cable when  the  formation  of  business  corporations  is  the  subject  mat- 
ter of  legislation.  These  propositions,  when  read  together,  express 
the  meaning  that  any  law  for  the  formation  of  corporations  must  be 
general;  that  is  to  say,  of  uniform  operation  under  like  conditions 
throughout  the  state.  The  question  whether  or  not  a  general  law  can 
be  made  applicable  to  the  matter  of  corporate  organization  for  enter- 
prises of  business  and  profit  is  thus  foreclosed  in  the  constitution 
itself.  Upon  this  question  no  discretion,  or  power  of  deciding,  is 
vested  in  the  legislature  or  the  courts  of  the  state.  A  law  for  the 
formation  of  street  railroad  corporations  must  be  general;  that  is  to 
say,  of  uniform  operation  under  similar  conditions  throughout  the 
state.  Otherwise  it  is  void.  If  the  enactment  of  1897  be  held  valid, 
then  as  an  amendment  it  displaces  a  portion  of  the  act  of  1861,  and 
becomes  itself  part  of  the  law.  The  effect  would  be  to  make  the 
entire  law  for  the  formation  of  street  railrord  corporations  local  and 
special.  Therefore  the  enactment  of  1897  is  unconstitutional  and 
void. 

As  to  any  law  on  any  one  of  the  seventeen  subjects  mentioned  in 
Sec.  22,  of  Art.  4,  of  the  constitution,  and  as  to  any  law  for  the  for- 
mation of  corporations  for  business  and  profit,  the  question  whether 
such  law  may  be  local  or  special,  or  must  be  general,  as  these  terms 
have  already  been  explained,  is  settled  in  the  constitution  itself. 
Such  law  must  be  general,  meaning  of  uniform  application  to  similar 
conditions  whenever  they  arise  and  wherever  they  exist  in  the  state. 
A  law  upon  any  other  subject  may  be  special  or  local,  provided  a 
general  law  cannot  be  made  applicable  to  such  subject.  Concerning 
this  last  proposition  the  supreme  court  of  Indiana  long  ago  ruled  that 
the  question  whether  a  general  law  could  be  made  applicable  was  a 
judicial  question  upon  which  the  judgment  of  the  legislature  was  not 
conclusive — and  this,  I  suppose,  upon  the  ground  that  it  was  for  the 
courts  to  construe  the  constitution.  Later,  that  court  reversed  this 
ruling  and  held  that  the  judgment  of  the  legislature  was  conclusive. 
But  never,  so  far  as  I  am  advised,  until  the  Navin  decision,  did  that 
court  suggest  or  intimate  that  the  express  declaration  by  the  people 
of  Indiana  in  their  constitution,  namely,  corporations  for  business 
and  profit  "  may  be  formed  under  general  laws,"  left  the  legislature 
at  liberty  to  decide  that  such  corporations  could  not  be  formed  under 
general  laws. 

In  the  case  at  bar  the  charter  agreement  between  the  corporation 
and  the  state  on  the  matter  of  rates,  as  expressed  in  Sec.  9  of  the  act 
of  1861,  subject  to  the  conditions  in  Sees.  12  and  ir.was  the  chief  con- 
sideration which  induced  the  acceptance  of  the  charter  by  the  corpo- 
rators, the  expenditures  by  the  corporation  in  the  streets  of  Indianap- 
olis, and  the  investment  in  the  railroad  property  by  this  complainant. 
Under  .Sec.  11  the  security,  aside  from  the  wisdom  and  fairness  of  the 
legislature,  was  that  an  amendment  could  not  be  made  otherwise 
than  by  an  enactment  which  would  still  leave  the  law,  as  a  whole, 
"general  and  of  uniform  operation  "  upon  all  corporations  formed, 
or  to  be  formed,  under  it,  or  at  least  upon  all  such  corporations 
formed,  or  to  be  formed,  as  could  be  associated  for  legislative  purpo- 
ses by  any  germane  and  appropriate  classification.  No  such  classifi- 
cation is  made  by  the  act  of  1897.  To  the  contrary,  upon  this  propo- 
sition, I  find  nothing  in  the  opinion  in  the  Navin  case.  I  may  here 
add  that,  while  the  constitutional  inhibition  is  against  "  local  or  spe- 
cific laws,"  the  court  rules  in  the  Navin  case  that  it  is  not  material 
whether  the  act  of  1897  be  "local"  or  not,  the  decision  resting  upon 
grounds  entirely  distinct  from  that  question. 

The  charter  contract  says:    "  This  act  may  be  amended  at  the  dis- 
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cretion  of  the  legislature."  Is  the  enactment  of  i8q7  an  amendment 
to  "this  act  "  within  the  meaning  of  the  foregoing  reservation?  This 
is  the  ijuestion— and  it  concerns  the  construction  of  the  charter  con- 
tract. Whether  the  act  of  i8q7  is  an  amendment,  and  what  discre- 
tion the  legislature  is  vested  with — in  other  words,  whether  the  act  of 
i8g7  would  break,  or  be  in  accord  with,  the  contract  depends  upon 
the  sense  of  certain  provisions  in  the  constitution  of  Indiana.  I  now 
call  attention  more  specifically  to  the  state  decision  in  the  Navin  case. 
Mr.  Justice  Monks  says  in  the  opinion: 

"  It  is  insisted  by  appellant  that  the  act  of  i8q7  is  unconstitutional 
because  it  impairs  the  obligation  of  a  contract.  Counsel  for  appell- 
ant do  not  point  out  any  contract,  the  obligation  of  which  is  impaired 
by  such  act. 

"If  it  is  the  contract  under  which  the  street  railway  company  took 
possession  of  the  streets  of  Indianapolis  and  constructed  its  tracks, 
it  is  sufficient  to  say  that  the  city  was  not  authorized  to  enter  into  any 
contract  which  would  prevent  the  legislature  from  legislating  upon 
the  subject  of  fares.  It  is  settled  law  that  the  legislature  has  the 
power  to  reasonably  regulate  the  rates  of  fare  for  transportation  of 
passengers  within  the  state  on  street  railways." 

Here  a  number  of  cases  are  cited;  but  they  are  upon  the  general 
proposition  that  where  there  is  no  charter  contract  on  the  matter  of 
rates,  legislation  looking  to  reasonable  rates  is  competent.  Not  one 
of  the  citations  concerns  any  street  railroad  corporation  organized 
under  the  act  of  1861.    The  opinion  proceeds; 

"  Besides  Sec.  11  of  said  act  of  1861,  being  Sec.  5,463,  R.  S,  1894^ 
Sec.  4,153,  R.  S.  1881,  e.\pressly  reserves  to  the  legislature  the  right 
to  amend  or  repeal  said  act  at  its  discretion. 

"The  right  of  the  legislature,  however,  to  regulate  the  fare  upon 
street  railroads  organized  under  the  act  of  i86i,does  not  depend 
upon  the  reservation  of  the  right  to  amend  or  repeal  the  act  in  Sec. 
II  of  the  act,  that  power  would  exist,  even  if  the  right  to  amend  or 
repeal  the  act  had  not  been  reserved." 

How  can  this  be?  If  Sec.  ir  were  omitted,  the  legislature  could 
not  touch  the  subject  of  rates.  Note  the  quotation  made  above  from 
the  Reagan  case.  Does  the  supreme  court  of  Indiana  mean  that 
where  a  charter  contains  no  reservation  of  power  to  amend,  such 
reservation  is  implied?  or  that  the  vested  rights  of  a  corporation, 
organized  under  a  general  corporation  law  which  contained  no  reser- 
vation of  power  to  amend,  can  be  disturbed  by  any  subsequent 
amendment? 

The  opinion  goes  on  : 

"  In  order  to  exempt  a  common  carrier  from  legislative  control 
over  its  rates  of  fare,  it  must  appear  that  the  exemption  was  made  in 
its  charter  by  clear  and  unmistakable  language,  inconsistent  with  the 
exercise  of  such  power  in  the  legislature." 

If  .Sec.  II  had  been  omitted,  then,  as  said,  the  charter  agreement 
between  the  corporation  and  the  state  would  have  been  that  the 
directors  of  the  corporation  could  fix  the  rates,  subject  to  no  condi- 
tion or  limitation  other  than  the  agreement  with  the  city.  As  the 
the  case  stands,  the  grant  to  the  corporation  as  to  the  rate  is  subject 
to  the  condition  or  limitation  other  than  the  agreement  with  the  city 
and  the  agreement  with  the  state  that  the  legislature  might  within 
the  appropriate  constitutional  restrictions,  repeal  or  amend  the  act  of 
1861. 

If  the  learned  writer  of  the  opinion  means  that,  in  addition  to  a 
contract  covering  the  subject  of  rates,  there  must  also  appear  in  the 
charter  an  express  exemption  from  such  legislative  action  as  might 
be  competent  if  there  were  no  contract  at  all — which  would  be  com- 
petent, for  instance,  as  respects  a  carrier  chartered  by  some  other 
state — I  cannot  agree  with  him.  The  three  citations  made  by  Mr. 
Justice  Monks,  among  which  are  Banking  Company  vs.  Smith,  supra, 
and  the  Railway  Company  v.  Iowa,  supra,  are  to  the  point,  as  above 
stated  herem,  that  if  the  charter  contract  cover  the  matter  of  rates, 
legislative  interference  in  that  behalf,  otherwise  than  within  the  terms 
of  the  contract,  is  unauthorized.     The  state  opinion  goes  on: 

"Appellant  (meaning  the  city  of  Indianapolis)  had  the  power  to 
prescribe  the  terms  upon  which  and  the  time  for  which  a  street  rail- 
road company  organized  under  said  act  of  1861  should  occupy  the 
streets  of  said  city,  but  such  contract  when  made  was  subject  to  the 
right  of  the  legislature  to  amend  or  repeal  said  act  at  its  discretion, 
and  no  contract  made  by  the  city  with  the  street  railroad  company 
could  prevent  the  exercise  of  such  power  by  the  legislature." 

Now  follows  the  conclusion  drawn  by  Mr.  Justice  Monks  from  those 
portions  of  his  opmion  herein  above  quoted: 


"  It  is  clear,  therefore,  that  said  act  of  1897  does  not  impair  the 
obligation  of  any  valid  contract  of  either  the  state  or  the  appellant." 

If  in  view  of  constitutional  limitations  touching  the  legislative 
function  as  to  laws  for  the  formation  or  creation  of  corporations,  the 
act  of  1897  be  not  competent  as  an  amendment  to  the  act  of  1861, 
then  said  act  of  1897  certainly  does  impair  the  obligation  of  the 
charter  agreement,  as  well  as  the  obligation  of  the  contract  made 
with  the  city— and  this  in  violation  of  the  constitution  of  the  United 
States. 

The  learned  writer  of  the  state  opinion  characterizes  the  enactment 
of  1897  as  "a  mere  regulation  of  an  existing  corporation."  In  so 
doing  he  still  has  reference  to  the  police  power  as  the  untrammeled 
source  of  legislative  authority  for  the  enactment.  But  the  state  con- 
tracted that  no  amendment,  which  would  leave  the  act  as  amended  a 
special  or  local  law,  should  be  made.  The  point  is  that  the  enactment 
of  1897  is  not  the  kind  of  amendment  which  it  was  stipulated  in  the 
charter  agreement  could  be  made.  The  long  settled  doctrine  that 
the  twelve  sections  of  the  act  of  1861  constituted  the  contract  between 
the  state  of  Indiana  and  any  corporation  organized  under  that  act, 
and  the  terms  of  that  contract,  are  ignored  in  the  state  opinion.  The 
citations  to  the  proposition  that  the  act  of  1897  is  "  a  mere  regulation 
of  an  existing  corporation  "  concern  what  may  be  done  when  the  state 
is  not  fettered  by  its  own  agreement,  upon  the  face  of  which  the  other 
contracting  party  has  acted  and  expended  his  money. 

It  is  said  in  the  state  opinion  that  the  legislature,  since  the  adop- 
tion of  the  present  constitution  in  1851;  has  occasionally  and  by 
some  special,  specific  enactment  "  enlarged  the  powers  and  privi- 
leges "  of  some  particular  corporation  organized  by  special  charter 
prior  to  1851.  Surely,  the  legislature  could  not  diminish  the  powers 
and  privileges  (so  as  to  destroy  the  vested  property  right)  granted  by 
a  special  charter  to  a  business  corporation — unless  by  a  term  in  the 
charter  reserving  that  power.  The  argument  seems  to  be,  however, 
that  in  view  of  the  legislative  practice  referred  to  touching  old  cor- 
porations under  special  charters,  the  grant  of  an  additional  power  or 
privilege  to  an  existing  corporation  is  not  inhibited  by  the  words  in 
the  constitution — "corporations  *  *  *  shall  not  be  created  by 
special  act."  It  is  thence,  apparently,  inferred  that  a  special  enact- 
ment, like  that  of  i8g7,  destroying  the  right  previously  vested  in  the 
defendant  railway  company  to  fix  the  fare  on  its  lines  at  5  cents,  is 
not  unconstitutional.  But  the  scope  of  the  agreement  between  the 
state  and  the  defendant  company  is  that  any  such  change  on  the  sub- 
ject of  fares  must  be  by  an  amendment  which,  when  put  into  the 
charter,  would  still  leave  that  instrument  a  general  law  for  the  forma- 
tion of  street  railroad  corporations;  that  is  to  say,  a  law  uniform  in 
operation  under  like  conditions  throughout  the  state. 

If  before  this  defendant  company  was  organized,  or,  possibly,  if 
before  this  complainant  took  its  mortgage,  the  supreme  court  of 
Indiana  had  decided  that  an  enactment  taking  from  the  street  car 
companies  of  one  particular  city  the  power  to  fix  rates  as  agreed 
upon  with  that  city  was,  within  the  terms  of  the  Indiana  constitution, 
an  amendment  of  the  act  of  1861,  the  case  here  would  be  different. 
But,  as  the  matter  stands,  it  seems  impossible  to  say  that  the  parties 
litigant  here  are  not  entitled  to  the  opinion  of  this  court,  treating  the 
decision  of  the  supreme  court  of  Indiana  with  respectful  and  careful 
consideration,  but  not  as  of  binding  force.  Apart  from  the  diverse 
citizenship  of  the  parties,  there  is  here  distinctly  the  question 
whether  or  not  the  enactment  of  1897  impairs  the  obligation  of  the 
charter  contract — whether  or  not  the  enactment  of  1897  does  not 
violate  the  constitution  of  the  United  States.  The  decision  of  the 
Indiana  court — assuming  that  appellant  in  that  case  was  entitled  to 
and  did  make  upon  the  record  the  federal  question — is  not  final,  but 
subject  to  review  by  the  supreme  court  of  the  United  States.  In 
Burgess  v.  Seligman,  be  it  noticed,  there  was  no  federal  question, 
and  the  decision  of  the  state  supreme  court  was  final  and  conclusive 
upon  the  parties  and  state  courts. 

In  Adams  Express  Company  v.  Ohio,  165,  U.  S.,  194,  the  decision 
of  the  supreme  court  of  Ohio  upon  the  question  whether  the  tax  law 
in  controversy  violated  the  constitution  of  Ohio,  was  held  final.  But 
this  feature  of  that  case  raised  no  federal  question.  The  state  of 
Ohio  has  made  no  contract,  the  sense  of  which  was  to  turn  on  the 
meaning  of  the  Ohio  constitution  as  authorizing,  or  not  authorizing, 
such  legislation.  In  deciding  merely  that  the  statute  in  question  was 
not  in  violation  of  the  constitution  of  the  state,  the  supreme  court  of 
Ohio  had  no  federal  question  before  it.  But  the  construction  of  the 
statute  apart  from  its  relation  to  the  constitution  of  Ohio  by  the  Ohio 
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court  was  not  taken  as  final  by  the  federal  courts.  There  was  no 
claim  made  that  the  law,  if  valid,  would  break  the  obligation  of  any 
contract  to  which  the  state  was  or  was  not  a  party.  lUit  it  was  con- 
tended that  the  act  violated  certain  other  provisions  of  the  national 
constitution.  On  this  contention  the  opinion  of  the  supreme  court  of 
Ohio  was  not  treated  as  conclusive.  The  federal  courts  followed 
that  court  merely  because  they  agreed  with  it. 

The  federal  cjuestion  is  more  distinctly  to  the  front  in  the  case  at 
bar  than  even  in  Reagan  vs.  Farmers'  Loan  &  Trust  Company.  In 
the  latter  case  it  did  not  appear  that  the  charter  contract  contained 
any  express  provision  as  to  rates.  The  court  inquired  whether  an 
engagement  by  the  state  to  permit  reasonable  rates  was  not  an 
implied  term  in  the  charter  contract,  and  ruled  that  this  inquiry 
brought  the  charter  contract  into  the  case  for  construction.  If  the 
charter  contract  contained  such  an  implied  term,  then  the  question 
would  be  whether  the  statute  objected  to  in  the  case  was  in  violation 
of  that  contract.     Following  is  the  language  of  Mr.  Justice   Brewer: 

"  Still  another  matter  is  worthy  of  note  in  this  direction.  In  the 
famous  Dartmouth  College  case,  4  Wheat,  518,  it  was  held  that  the 
charter  of  a  corporation  is  a  contract  protected  by  that  clause  of  the 
national  constitution  which  prohibits  a  state  from  passing  any  law 
impairing  the  obligation  of  contracts.  The  International  &  Great 
Northwestern  Railroad  Company  is  a  corporation  created  by  the  state 
of  Texas.  The  charter  which  created  it  is  a  contract  whose  obliga- 
tion neither  party  can  repudiate  without  the  consent  of  the  other. 
All  that  is  within  the  scope  of  this  contract  need  not  be  determined. 
Obviously  one  obligation  assumed  by  the  corporation  was  to  construct 
and  operate  a  railroad  between  the  termini  named;  and,  on  the 
other  hand,  one  obligation  assumed  by  the  state  was  that  it  would 
not  prevent  the  company  from  so  constructing  and  operating  the 
road.  If  the  charter  had  in  terms  granted  to  the  corporation  powers 
to  charge  and  collect  a  definite  sum  per  mile  for  the  transportation  of 
persons  or  of  property,  it  would  not  be  doubted  that  that  express 
stipulation  formed  a  part  of  the  obligation  of  the  state  which  it  could 
not  repudiate.  Whether,  in  the  absence  of  an  express  stipulation  of 
that  character,  there  is  not  implied  in  the  grant  of  the  right  to  con- 
struct and  operate,  the  grant  of  a  right  to  charge  and  collect  such 
tolls  as  will  enable  the  company  to  successfully  operate  the  road  and 
return  some  profit  to  those  who  have  invested  their  money  in  the  con- 
struction, is  a  question  not  as  yet  determined.  It  is  at  least  a  ques- 
tion that  arises  as  to  the  extent  to  which  the  contract  goes,  and  one 
in  which  the  corporation  has  the  right  to  invoke  the  judgment  of  the 
courts;  and  if  the  corporation,  a  citizen  of  the  state,  has  the  right  to 
maintain  a  suit  for  the  determination  of  that  question,  clearly  a  citizen 
of  anotherstate,whohas,  under  authority  of  the  laws  of  the  state  of  Tex- 
as, become  pecuniarily  interested  in,  equitably  indeed  the  beneficial 
owner  of,  the  property  of  the  corporation,  may  invoke  the  judgment 
of  the  federal  courts  as  to  whether  the  contract  rights  created  by  the 
charter  and  of  which  it  is  thus  the  beneficial  owner,  are  violated  by 
subsequent  acts  of  the  state  in  limitation  of  the  right  to  collect  tolls. 
Our  conclusion  from  these  considerations  is  that  the  objection  to  the 
jurisdiction  of  the  circuit  court  is  not  tenable." 

1  may  here  add,  in  connection  with  the  matter  above  quoted,  that 
the  Reagan  case  must  necessarily  be  understood  as  presenting  a 
federal  question,  and  not  only  a  federal  question,  but  a  question 
which  concerned  " theconstriiction  or  application  of  the  constitution 
of  the  United  .States,"  or  a  question  which  concerned  "the  constitu- 
tion or  law  of  a  state  "  as  being  in  contravention  of  the  constitution 
of  the  United  States."  Otherwise,  the  Reagan  case  could  not  have 
gone,  in  the  first  instance,  to  the  supreme  court  of  the  United  States, 
but  must  have  gone  to  the  court  of  appeals  of  the  Fifth  circuit.  It 
will  be  seen  from  the  foregoing  quotation  from  the  opinion  of  Mr. 
Justice  lirewer  what  one  federal  question  was. 

In  the  case  at  bar  there  can  be  no  intjuiry  as  to  the  reasonableness 
of  the  3-cent  rate,  or  the  unreasonableness  of  the  5-cent  rate,  unless 
the  enactment  of  1897  be,  within  the  terms  of  Sec.  11,  when  read  in 
the  light  of  constitutional  restrictions,  an  amendment  to  "this  act," 
meaning  the  act  of  1861.  If  the  enactment  of  iSr;7  be  void,  then  the 
city  and  -Mr.  Wiltsie,  in  enforcing  it,  would  be  mere  wrongdoers. 
The  bill  avers,  in  effect,  that  if  no  injunction  be  granted,  the  railway 
company  will  either  obey  the  "  law,"  through  fear  of  the  city  and 
defendant  Wiltsie,  in  which  case  the  complainant's  security  will  be 
dimished  in  value,  or,  in  defiance  of  the  city  and  defendant  Wiltsie, 
refuse  to  obey,  in  which  case  the  security  will  be  destroyed.  Under 
the  circumstances  and  assuming  the  act  of  1897  invalid,  can  the 
defendants,  the  city  and  VViltsie,  insist  as  against  this  bill  that  com- 


plainant must  show  that  a  reduction  from  5  cents  to  3  cents  in  the 
fares  would  make  the  income  from  the  mortgaged  property  insuf- 
ficient to  pay  operating  expenses  and  the  interest  on  the  mortgage 
debt?  Does  it  lie  in  the  mouth  of  a  mere  wrongdoer,  as  against  a 
proceeding  to  stop  the  wanton  destruction,  or  impairment  in  value, 
of  a  given  property,  to  object  that  since  the  complainant  holds  the 
property  as  security  for  a  debt  he  can  have  no  cause  of  complaint 
without  a  specific  showing  that  there  will  not  be  enough  value  left 
after  the  proposed  spoliation  to  satisfy  the  debt.' 

The  complainant's  lien  attaches  as  much  to  that  portion  of  the 
property  which  is  to  be  destroyed  as  to  any  other.  The  general 
owner  whose  management  of  mortgaged  property  is  objected  to  by  a 
mortgagee  may  well  urge  that  what  he  proposes  to  do  with  said 
property  will  still  leave  ample  security.  But  what  right  would  a 
mere  wrongdoer  have  as  against  even  a  mortgagee  to  destroy  any 
portion  of  the  properly  pledged. 

The  demurrer  is  overruled,  the  motion  to  dissolve  the  injunction  is 
denied,  and  complainant's  motion  to  amend  is  allowed. 


FT.  WORTH  CUTS  A  MELON. 


The  conditions  under  which  street  railways  have  opera- 
ted the  past  three  years  have  Hot  been  specially  conducive 
to  that  delightful  operation  of  "  cutting  a  melon,"  but  the 
Polytechnic  line,  at  Ft.  Worth,  Texas,  came  out  with  hand 
bills  and  posters  on  July  22  and  invited  all  the  world  to  be 
present  and  share  in  the  good  time  of  a  "  watermelon  cut- 
ting." While  the  stock  may  literally  be  said  to  have  been 
watered,  as  a  means  of  creating  travel  it  was  a  grand  suc- 
cess, and  with  the  interesting  program  provided,  of  music 
and  speeches,  the  event  proved  an  attraction  which  roads 
outside  the  watermelon  belt  might  work  with  profit.  It  cer- 
tainly would  be  a  novelty  in  the  north.  Who  will  l)c  the 
first  to  try  the  scheme? 

STREET  CAR  BUILDING  IN  ST.  LOUIS. 

St.  Louis  is  the  greatest  street  car  manufacturing  center  in 
the  world,  there  being  four  large  concerns  whose  entire  pro- 
duct goes  to  street  railways.  The  St.  Louis  Post  Dispatch 
gave  some  interesting  figures  regarding  these  firms.  These 
four  companies,  the  Hrownell  Company,  the  American  Car 
Company,  The  St.  Louis  Car  Company,  and  the  Laclede  Car 
Company,  have  a  capitalization  of  $2,500,000,  the  animal  out- 
put exceeds  $4,000,000  aiul  1,600  men  are  employed.  One 
very  good  recommendation  is  that  every  line  in  St.  Louis  is 
equipped  with  cars  made  in  the  city  and  it  is  often  stated 
that  St.  Louis  has  the  best  equipped  street  car  lines  in  llu- 
world.  Last  \ear  more  than  3,000  cars  were  luiilt  and  sold. 
Among  this  miinlicr  were  several  parlor  cars,  a  dining  car 
and  several  director's  cars,  some  of  these  costing  as  much  as 
$5,000  apiece.  Closely  alied  to  these  manufactories  is  the 
Missouri  Car  &  Foundry  Company  which  furnishes  nearly 
all  the  wheels  for  the  street  cars.  These  companies  build 
cars  not  only  for  .street  railway  lines  in  the  United  Stales  but 
their  reputation  has  given  them  access  to  foreign  markets  as 
well,  notably  Mexico  and  Central  America. 

While  excavating  on  a  line  of  the  Helt  Kailway  Company, 
Lexington,  Ky.,  one  of  the  workmen  struck  what  appeared 
to  be  a  piece  of  pipe.  It  proved  to  be  a  64-lb.  dynamite  car- 
tridge and  a  terrific  explosion  followed,  killing  live  of  the 
negro  workmen  and  fatally  injtiring  the  .sixth.  Tlu-  police 
are  inclined  to  think  the  bonih  was  placed  there  by  someone 
hostile  to  the  railway  company  but  it  might  have  been  acci- 
dently  left  there  liy  the  workmen  of  Ihe  Cincinnati  .Southern 
railroad  when  excavating  at  that  point. 
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ELECTRIC  TRACTION. 


1  a  paper  by  M.  H.  Gc 


y.  Jr..  read  belor 
trical  Engineer: 


rican  Institute  of  Elec- 


A  part  of  this  paper  relates  especially  to  the  application  of  electric 
power  to  passenger  rapid  transit  on  elevated  and  suburban  roads. 
The  conditions  for  this  service  differ  somewhat  from  common  railway 
practice.  Regular  stops  are  made  at  frequent  intervals;  the  distance 
between  stations  on  elevated  roads,  for  example,  averaging  about 
2,000  feet,  The  interval  between  trains  is  small,  and  the  time  of 
stops  very  short.  The  traffic  is  irregular,  is  heavy  at  certain  hours, 
and  is  apt  to  increase  and  decrease  at  a  rapid  rate.  To  make  the  fast 
running  time  desired,  the  speed  must  increase  up  to  the  point  where 
the  brakes  are  applied;  thus  the  maximum  of  speed  is  high  com- 
pared with  the  mean  speed.  There  is  little  or  no  opportunity  for 
maintaining  the  speed,  and  the  running  time  depends  almost  entirely 
upon  the  rate  of  accelerating  and  of  retarding  the  train. 

With  a  given  number  of  stops  per  mile,  the  amount  of  power 
required  will  increase  very  rapidly  with  the  speed  beyond  a  certain 
point,  and  the  cost  per  car-mile  will  not  furnish  a  reliable  basis  of 
comparison  for  the  motive  power  of  different  roads  unless  the  con- 
ditions are  the  same.  A  slight  difference  in  the  average  speed,  or  in 
distance  between  stations  may  cause  a  considerable  change  in  the 
amount  of  power  required. 

There  is  no  longer  a  question  in  regard  to  the  ability  of  properly 
designed  electric  motors  to  operate  trains  of  the  heaviest  weights  in 
service,  and  at  any  speed  permissible  under  practical  railroad  con- 
ditions. In  the  future,  matters  of  efficiency  and  general  utility  must 
determine  the  desirability  of  electric  power  for  any  particular  rail- 
way service. 

If  traffic  is  such  that  a  large  number  of  trains  must  be  operated  on 
a  division,  the  electric  power  will  have  an  advantage  in  point  of 
economy,  over  steam  locomotives;  and  if  the  trains  are  few,  the 
reverse  will  be  the  case.  This  condition  holds  good  independently 
of  the  weight  of  the  trains  or  of  the  speed  attained.  The  length  of 
the  line  is  in  itself  no  bar  to  the  successful  operation  of  an  electric 
railway  system,  as,  by  using  alternating  current  apparatus,  the  power 
stations  may  be  located  favorably,  and  at  long  distances  apart. 

For  roads  operating  on  their  own  right  of  way,  there  is  really  no 
serious  objections  to  the  third  rail,  and  all  of  the  difBcuIties  encoun- 
tered at  crossings,  switches  and  in  yards  can  be  overcome  by  methods 
already  in  use,  or  by  other  devices  that  have  been  proposed.  The 
experience  already  gained  also  justifies  the  statement  that  a  reliable 
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overhead  or  conduit  system  for  heavy  service  can  be  constructed  if 
the  conditions  favor  the  use  of  such  methods. 

The  Metropolitan  Elevated  Railroad,  now  in  its  second  year  of 
operation,  is  the  largest  road  in  existence  employing  exclusively 
electric  power  for  a  heavy  passenger  service. 

The  structure  has  four  tracks,  from  Market  street  west  to  Marsh- 
field  avenue,  at  which  point  three  double  track  lines  diverge.  The 
northerly  branch  divides  again  near  Robey  street  into  two  double 
track  branches.  From  Market  street  to  each  of  the  terminals,  the 
distance  is  about  six  miles.    (See  map,  Fig  i). 


Current  is  conveyed  to  the  trains  by  the  third  rail  system,  the 
"  trolley  rail  "being  placed  20 's  in.  outside,  and  6I4!  in.  above  the  run- 
ning rail.  It  is  of  the  common  T  section,  bonded  with  leaf  copper 
bonds,  divided  into  sections  to  provide  for  expansion.  The  insula- 
tion for  the  third  rail,  on  all  but  a  very  small  section  of  the  road,  con- 
sists of  hardwood  blocks,  mounted  on  small  iron  chairs  fastened  to 
the  ties.  On  a  recent  extension  an  improved  form  of  insulation  made 
of  stoneware  has  been  tried  with  success.  The  electric  leakage  is 
small  at  all  times.  In  dry  weather  it  is  entirely  negligible,  and  in  wet 
weather  is  never  more  than  a  few  amperes.  It  is  greatest  after  a  dry 
season,  when  the  first  shower  is  washmg  the  accumulated  iron  dust 
from  the  insulating  blocks.  Steel  rails  are  used  for  feeders  and  cop- 
per only  to  make  connections.  The  feeder  system  is  divided  into  six 
sections,  which  are  tied  together  at  junction  points,  through  circuit 
breakers  placed  in  the  interlocking  towers. 

The  rolling  stock  consists  of  motor  cars,  passenger  cars  and  a  few 
coal  and  flat  cars.  The  motor  cars  were  furnished  by  the  Bar- 
ney &  Smith  Company,  and  measure  47  ft.  in  length  and  weigh 
about  62,000  lbs.  when  loaded  to  their  maximum  capacity.  They  are 
mounted  on  rigid  bolster  locomotive  type  trucks  having  33-in.  steel 
tired  wheels.  The  truck  centers  are  33  ft.  6  in.  apart,  and  the  truck 
wheel  base  is  5  ft.  6  in.  One  truck  of  each  motor  car  is  equipped 
with  two  motors,  each  nominally  rated  at  2,000  lbs.  drawbar  pull. 
The  motors  are  operated  by  series-parallel  controllers  situated  in  the 
cabs  at  each  end  of  the  car.  Rheostats  of  the  packed  ribbon  type, 
used  in  connection  with  the  controllers,  are  placed  underneath  the 
car.  A  circuit  breaker  placed  in  each  cab  is  used  both  as  a  safety 
device  and  as  a  main  switch  for  opening  the  circuit  betwen  the  trol- 
ley and  the  controller.  A  main  fuse  box  is  also  provided,  but  experi- 
ence has  shown  that  failures  of  the  circuit  breaker  to  act  are  so  rare 
that  the  fuse  box  might  well  have  been  omitted.  Circuit  breakers 
have  proved  very  satisfactory  for  this  service,  as  they  cost  little  for 
maintenance,  are  reliable  as  safety  devices,  and  by  their  quick  action 
reduce  to  a  minimum  the  damage  to  apparatus  from  grounding  and 
short  circuiting. 

The  cars  are  warmed  by  electric  heaters  arranged  in  three  circuits, 
two  of  which  take  about  about  seven  amperes  each,  and  the  remain- 
ing circuit  about  four  amperes.  All  of  the  heaters  are  required  only 
in  the  coldest  weather,  and  are  turned  off  and  on  by  the  trainmen.  By 
cutting  out  all  or  part  of  the  heaters  for  a  short  time  when  the  traffic 
is  the  heaviest,  the  peak  of  the  load  can  be  reduced  and  the  heaters 
used  to  improve  the  load  factor. 

The  air-brakes  are  of  the  direct  or  "straight"  air  type  with  an 
additional  re-enforce  cylinder.  The  air  is  compressed  to  60  pounds 
by  a  vertical  pump,  driven  by  a  motor  of  about  3  h.  p.  The 
pump  motors  have  automatic  control,  regulated  by  the  air  pres- 
sure and  also  hand  control  from  each  end  of  car.  The  pump  with  its 
motor  and  automatic  controller  is  placed  in  one  of  the  cabs. 

The  passenger  cars  are  47  ft.  in  length  and  of  the  standard  pat- 
tern, in  use  on  all  elevated  roads.  They  are  mounted  on  swinging 
bolster  trucks,  having  30-in.  wheels  and  when  loaded  to  maximum 
capacity  weight  about  46,000  lbs.  Two,  three,  and  four  car,  trains 
are  in  service  at  different  hours,  corresponding  with  the  traffic. 
About  1,200  trains  are  handled  daily  and  under  very  close  headway 
out  of  Franklin  street  terminal. 

The  power  house  is  supplied  with  water  tube  boilers,  mechanical 
chain  stokers,  coal  and  ash  handling  machinery,  forced  draft,  automatic 
oiling  system  and  all  modern  appliances.  The  boilers  are  14  in 
number  and  work  at  165  lbs.  pressure.  There  are  four  vertical  cross- 
compound  engines,  direct  connected  to  the  electric  generators.  The 
condensing  water  is  taken  from  the  Chicago  river  by  tunnel,  and 
water  for  the  boilers  from  the  city  mains.  There  are  four  electric 
generators,  two  of  1,500  k.  w.  and  two  of  800  k.  w.  capacity.  The 
switchboard  is  placed  on  a  gallery  and  is  provided  with  the  usual 
instruments,  including  recording  wattmeters  for  each  generator. 
There  are  six  feeder  panels  corresponding  to  the  divisions  of  the 
feeder  system. 

In  an  electric  railway  system  the  mechanical  energy  generated  is 
divided  into  two  classes,  that  utilized  in  propelling  the  train  and  that 
lost  in  transmission  and  conversion.  The  energy  utilized  in  propell- 
ing the  train  is  again  divided  into  that  necessary  to  overcome  inertia 
and  accelerate  the  train,  that  necessary  to  overcome  grades  and  that 
necessary  to  overcome  train  resistance,  which  as  here  used  includes 
all  retarding  forces  other  than  the  two  first  mentioned.  From  experi- 
ments on  the  Metropolitan  it  was  found  that  the  expression  R  =  2  -1- 
.19  S  will  give  the  train  resistance  with  sufficient  accuracy,  R  being 
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the  resistance  in  lbs.  per  ton  of  2,000  lbs.,  and  S  the  speed   in  miles 
per  hour. 

Assuming  a  looton  train  run  as  indicated  by  the  curves  in  Figs. 
2  and  3,  which  including  a  stop  of  12  seconds  give  a  mean  speed  of  15 
miles  an  hour  the  average  rate  of  using  power  including  stops  is: 

On  a  .5  per  cent  ascending  grade 106.5  h.  p. 

On  a  level 76.5 

On  a  .5  per  cent  descending  grade 46.5 

The  power  may  also  be  divided  as  follows: 

For  accelerating  the  train 60  h.  p. 

For  ascending  grade 30 

For  train  resistance 16.5 

These  figures,  of  course,  do  not  include  losses  in  applying  the 
power. 

If  the  rate  of  accelerating  the  train  be  increased  the  power  required 
at  the  axle  to  move  it  a  given  distance  in  a  given  time  will  be  reduced 
since  the  maximum  velocity  necessary  to  make  the  schedule  is 
reduced. 

The  train  weight  may  be  considered  as  made  up  of  two  parts,  the 
live,  or  paying  load,  and  the  dead  load,  which  includes  the  weight  of 
rolling  stock,  motors,  etc.  As  the  amount  of  power  required  by  the 
train  varies  almost  directly  as  the  weight,  it  is  desirable  to  have  the 


zontal  effort  is  shown  at  A,  Fig.  4  and  at  B  the  same  when  running  with 
500  volts  at  the  terminals  and  at  the  speeds  shown  at  C.  The  hori- 
zontal distance  between  A  and  B  shows  the  loss  in  tractive  effort  due 
to  friction  and  core  losses,  and  that  between  C  and  D  the  correspond- 
ing loss  in  speed.  In  Figs.  5  and  6  the  relations  between  current  and 
speed,  and  horizontal  effort  for  the  same  motor  at  125  and  250  volts 
are  shown.  At  the  lower  voltage  the  running  horizontal  effort  is 
greater,  because  the  losses  affecting  it  are  less  at  lower  speeds  but 
the  internal  losses  are  greater  and  the  efficiency  at  the  lower  voltage 
reduced  in  consequence.  Fig.  7  shows  the  relation  of  efficiency  to 
speed  for  various  voltages  and  Fig.  8  the  relation  of  efficiency  to  cur- 
rent. Fig.  9  shows  relation  of  speed  to  horizontal  effort.  The  maxi- 
mum working  range  of  the  motor  is  from  350  to  4,000  lbs.  horizontal 
pull  and  the  total  speed  variation  on  this  range  at  500  volts  will  be 
about  14  miles,  and  at  250  volts  about  10  miles.  In  practice  the  range 
of  speed  at  a  given  voltage  is  about  one-half  of  this  and  with  250  and 
500  as  the  pressure  at  the  motor  in  the  series  and  parallel  combina- 
tion, without  further  alteration  of  voltage  by  putting  resistance  in 
circuit,  will  be  about  12  miles  over  a  total  range  of  34  miles. 

The  armatures  of  the  Metropolitan  motors  weigh  1,400  lbs.  and  are 
185^  in.  in  diameter.  At  800  r.  p.  m.  which  corresponds  to  25  miles 
per  hour  the  kinetic  energy  of  each  motor  is  43,000  ft. -lbs;  thus  there 
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non-paying  or  dead  load  as  small  as  possible.  In  order  that  there 
may  be  sufficient  traction,  a  separate  locomotive  must  weigh  between 
four  and  five  times  the  maximum  drawbar  pull  required  by  the  train^ 
all  of  which  is  dead  load,  in  addition  to  that  of  the  cars.  It  has  been 
stated  that  a  rapid  acceleration  is  desirable  if  there  are  many  stops, 
but  as  each  pound  of  increased  maximum  drawbar  pull  from  a  loco- 
motive must  add  four  or  five  pounds  to  the  dead  weight  of  the  train, 
a  point  is  soon  reached  where  no  further  advantage  is  obtained  by 
increasing  weight  on  the  drivers  and  drawbar  pull.  The  weight 
admissible  on  the  locomotive  driving  wheels,  on  account  of  track  and 
structure,  also  limits  the  amount  of  traction,  hence  the  drawbar  pull 
and  rate  of  train  acceleration.  Thus,  for  a  service  combining  high 
speed  and  many  stops,  there  are  advantages  in  a  form  of  motor 
which  may  be  so  placed  as  to  utilize  a  part  of  the  car  weight  and 
live  load  for  purposes  of  traction.  The  cars  should  weigh  as  little  as 
possible  so  as  to  reduce  the  total  dead  weight  of  the  train,  for  it  is 
well  known  that  the  ton-miles  of  paying  load  form  only  a  small  per- 
centage of  the  total  ton-miles  moved.  On  elevated  roads  it  is  prob- 
ably below  6  per  cent  on  the  average  and  on  some  roads,  below  1 
per  cent. 

The  requirements  of  a  railway  motor  are  a  large  output,  ability  to 
withstand  heavy  overloads,  freedom  from  sparking,  a  low  rotative 
speed,  light  weight  and  limited  space.  The  result  is  the  cast-steel 
multipolar  motor,  operating  with  nearly  saturated  fields  and  high 
magnetic  densities  in  the  armature.  The  characteristics  of  the  motors 
in  use  on  the  Metropolitan  are  introduced  instead  of  a  general  dis- 
cussion.   The  relation  between  the  current  flowing  and  static  hori- 


are  86,000  ft.-lbs.  of  energy  dissipated  in  stopping  the  two  armatures 
of  a  motor  car  at  every  stop  made  at  this  speed;  with  frequent  stops 
the  loss  is  a  very  appreciable  one. 

The  average  load  on  the  motor  is  fixed  bythepermissable  increase  in 
temperature.  With  the  air  at  60°  F.  and  under  average  working 
conditions  a  Metropolitan  motor  will  radiate  heat  at  the  rate  of  about 
650  B.  T.  U.  per  minute.  This  is  equal  to  15  h.  p.,  corresponding  to 
about  60  h.  p.  of  loading.  But  these  motors  will  readily  withstand 
for  a  considerable  period  of  time  a  loading  of  three  times  this 
amount.  Most  of  the  heat  produced  by  this  additional  loading 
must  be  stored  in  the  metal  of  the  armature  and  frame.  A  con- 
siderable portion  of  the  heat  must  be  generated  in  the  arma- 
ture, but  its  thermal  capacity  is  nearly  150  li.  T.  U.  per  degree, 
and  a  large  amount  of  heat  may  be  stored  before  the  danger  point 
is  reached. 

The  controllers  in  use  on  the  Metropolitan  are  two  combination 
series-parallel  and  have  three  steps  on  the  rheostat  for  each  voltage. 
The  losses  in  this  apparatus  vary  from  10  to  20  per  cent,  depending 
upon  the  skill  with  which  it  is  handled.  With  care  it  may  be  kept 
down  to  10  per  cent,  making  no  allowance  for  the  reduced  efficiency 
of  the  motors  at  the  lower  voltages. 

Railway  generators  at  the  present  time  are  nearly  all  of  a  direct 
current  type,  but  there  is  reason  to  believe  that  in  the  future  two 
or  three  phase  alternating  current  machines  will  be  installed.  The 
development  of  the  rotary  transformer  will  be  largely  responsi- 
ble for  the  change  in  practice.  I'ower  stations  can  be  more  favor- 
ably located   in  respect  to  fuel  and  water  supply  and  through  sub- 
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Stations  furnish  power  to  large  areas.  With  this  change  will  come 
also  greater  economy  in  the  production  of  power  which  cannot  but 
have  a  favorable  effect  on  the  development  of  the  electric  railway. 

The  commercial  efficiency  of  railway  generators  varies  from  90  to 
q5  per  cent.  Under  favorable  conditions,  the  average  or  'all  day" 
loss  for  large  connected  machinery  (units  over  600  k.  w.)  is  about 
7  per  cent.  Direct  connected  alternating  current  generators  give 
about  the  same  efficiency  as  direct  current  generators.  Commer- 
cially, the  best  results  are  obtained  with  a  few  units  of  large  size. 
It  is  unnecessary  and  poor  practice  to  install  many  small  units  for 
railway  work. 

The  load  line  of  an  electric  railway  is  subject  to  two  kinds  of 
rtuctuations;  first,  those  sudden  changes  caused  by  the  starting 
together  of  a  number  of  trains,  and  secondly,  the  more  gradual 
change  due  to  the  variation  of  traffic  at  different  hours  of  the  day. 
On  roads  operating  but  few  cars  the  fluctuations  due  to  the  first  cause 
are  of  considerable  amount,  but  on  the  large  systems  with  many  cars 
the  changes  in  loading  from  starting  up  of  trains  are  very  slight — 
hardly  noticeable  in  fact  — and  this  is  especially  the  case  if  feeders 
are  tied  together  and  form  a  net  work.  There  still  exists,  however, 
the  change  in  the  load  line  corresponding  to  the  traffic.  A  railway 
load  line  differs  from  that  of  a  lighting  station  in  having  two  nearly 
equal  peaks  or  points  of  maxima,  one  in  the  morning  and  one  in  the 
evening.  These  variations  are  best  taken  care  of  by  cutting  in  and 
out  units,  while  the  momentary  changes  can  usually  be  cared  for  by 
a  slight  overloading  of  the  machinery.  Engines  and  generators  for 
railway  purposes  have  a  good  efficiency  over  quite  a  wide  range  and 
generally  stand  overloads  very  well.  In  Fig.  10  are  shown  seven 
load  curves  from  the  power  station  of  the  Metropolitan  elevated. 
The  curves  correspond  to  the  days  of  the  week  and  indicate  the 
average  power  taken,  but  do  not  show  momentary  fluctuations, 
caused  by  the  movement  of  trains.  The  chief  characteristics  of 
these  curves  are  the  two  decided  "  peaks"  occurring  daily  with  great 
regularity.  The  peaks  vary  as  to  amount  and  time,  with  the  season 
of  the  year,  and  to  some  extent  with  the  weather,  but  are  always  pre- 
sent in  a  marked  degree. 

The  load  curves  of  the  Metropolitan  have  proved  to  be  a  very  sen- 
sitive index  of  the  traffic.  A  delay  on  the  competing  cable  lines,  or 
increase  of  travel  from  any  cause  is  at  once  noticeable  in  the  power 
house.  The  greater  station  loading  is  due  not  so  much  to  the 
increased  weight  in  passengers  carried,  as  to  the  longer  stops  neces- 


sary to  discharge  and  to  take  on  passengers,  thus  requiring  a  higher 
speed  to  keep  the  trains  on  time. 

The  feeder  system  has  an  effect  upon  the  form  of  load  curves  as 
well  as  upon  the  total  amount  of  energy  required.  The  highest  per- 
centage of  loss  will  occur  at  the  moment  of  greatest  loading,  but  this 
rarely  takes  place  at  the  same  time  on  different  sections,  and  an 
advantage  is  obtained  by  connecting  the  lines  together  to  form  a  net 
work  as  far  as  possible.  Feeders  are  usually  divided  into  sections 
as  a  matter  of  safety  and  convenience.  The  best  economy  of  copper 
and  of  power,  and  the  most  favorable  load  lines  are  obtained  when 
the  number  of  silch  sections  is  as  few  as  consistent  with  the  safety 
and  flexibility  of  the  system.  When  feeder  sections  are  connected, 
the  best  practice  calls  for  a  fuse  or  circuit  breaker  in  this  circuit.  The 
permissible  percentage  of  loss  between  the  power  house  and  the  trains 
IS  partly  a  commercial  question,  depending  on  the  cost  of  power  and 
interest  on  feeder  investment.  Transformers,  rotary  converters, 
boosters,  batteries,  and  similar  apparatus  forming  a  part  of  the  feeder 
system,  should  be  considered  with  special  reference  to  cost,  operating 
expense,  all  day  efficiency  and  effect  on  the  load  factor  of  the  gene- 
rating station. 

The  energy  dissipated  between  the  engine  and  the  car  axles  may 
be  divided  into  three  parts,  that  lost  in  the  electrical  generators,  the 
losses  in  the  transmission  lines  (including  transformers,  rotaries,  etc.) 
and  the  losses  in  the  car  controlling  apparatus  and  motors. 

The  amount  of  loss  in  the  generators  will  depend  upon  their  effi- 
ciency and  average  loading.  Modern  railway  generators  have  good 
efficiency  above  half  load,  and  in  stations  designed  with  reference  to 
the  load  line,  there  is  but  little  difficulty  in  keeping  the  machinery 
above  three-quarters  at  all  times. 

With  machines  of  good  type  and  size,  the  all  day  efficiency  ought 
to  be  about  92  per  cent.  A  sub-station  provided  with  rotaries  and 
static  transformers  working  under  a  good  average  loading,  should 
have  an  efficiency  of  about  89  per  cent;  a  loss  of  8  per  cent  in  the 
rotaries  and  3  per  cent  in  the  transformers.  The  sub  station  appa- 
ratus is  at  its  highest  efficiency  at  the  time  of  greatest  loading,  when 
the  feeder  lines  are  at  the  lowest  efficiency  and  thus  has  a  favorable 
effect  on  the  load  line. 

The  losses  on  railway  feeders  vary  from  10  to  25  per  cent.  Often 
there  is  sufficient  copper  if  rightly  distributed  and  tied  together  to 
reduce  this  at  least  one-half.  Such  a  change  would  also  improve  the 
'oad  factor  and  increase  the  efficiency  of  the  station. 


^Maed/lfycuWay-jyeVi^ 


521 


WH 


METROPOLITAN    ELEVATED   RAILROAD. 


The  data  for  eight  trips  are  given  in  the  accompanying  table  and 
for  some  of  them  graphical  logs  platted  on  a  speed  and  time,  or  a" 
current  and  time  basis.  In  all  of  the  current  curves,  it  is  easy  to  dis 
tinguish  by  inspection  when  the  motors  are  in  series  and  when  in 
multiple.  The  stops  on  the  controller  are  also  distinguishable  by 
the  greater  peaks  on  the  curves.  The  smaller  peaks  and  other  irre- 
gularities are  due,  principally,  to  changes  in  voltage,  caused  by  other 
trains  in  the  same  section,  takmg  more  or  less  current. 

Electrical  energy  can  be  produced  in  the  vicinity  of  Chicago,  with 
cheap  coal,  under  the  conditions  of  a  railroad  load,  at  less  than 
.5  cent  per  kilowatt  hour,  and  in  the  form  of  mechanical  energy  at 
the  car  axles,  costing  about  i  cent  per  kilowatt-hour,  it  is  several 
per  cent  cheaper  than  it  can  be  generated  by  steam  locomotives 
Add  to  this  the  actual  saving  in  energy  from  a  more  rapid  accelera- 
tion and  from  reduced  train  weight  and  the  total  direct  advantage 
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for  the  electrical  system  is  obtained  as  far  as  economy  in  power  is 
concerned. 

While  any  reduction  in  the  cost  of  power  (not  only  for  fuel,  but 
repairs,  labor,  water,  oil  and  waste,  etc.)  is  of  great  importance  to 
railroads,  the  many  other  advantages  of  electricity,  representing 
betterments  of  the  service  and  greater  earning  capacity  are  the  chief 
qualities  which  will  determiije  its  adoption  in  any  case  in  place  of 
steam  locomotives.  As  a  motive  power  electricity  is  simple,  efficient 
and  wonderfully  flexible,  and  it  is  hardly  wise  to  predict  its  limita- 
tions. 

DATA  FROM  THE  METROPOLITAN  ELEVATED. 


No.  of  trip 

No.  ol  cai.s  in  train 
Total  time  of  trips; 


Average  speed, includingstops 

Average  speed,  not  including 
stops -- 

Average  current,  including 
stops,  amperes 

.\verage  current,  not  includ- 
ing, stops,  amperes 

Average  volts  at  train 

Efiiciencv.  from  generators  to 


Killowalt-li( 


per   car-mile 


28:26 
26:07 


118.6    130.2 


5 

3 

27:26 
26:10 

6 

25:30 
24:36 

7 

23:4" 
22:26 

14  4 

14.9 

"5.9 

15. 1 

15-3 

16.S 

1295 

90.1 

106.6 

135.6 
516 

92.5 
521 

112.4 

529 

51 

51.5 

50 

1.62 

1.5S 

1.76 

1.6R 

1.67 

1.69 

ntrol  only  used. 


BICYCLE  PATH  ON  THE  BROOKLYN  L. 


FIO.    to— STATION    LOAD   LINKS, 


I'resicK-iit  Uhlmaim,  of  the  Brooklyn  Elevated  Railroad, 
is  considering;  the  proposition  received  from  a  capitalist  to 
build  a  superstructure  over  the  elevated  lines  for  a  bicycle 
path.  The  scheme  has  been  outlined,  and  as  the  proportion 
(if  the  receipts  offered  to  the  railroad  company  is  very  lib- 
eral the  officials  are  disposed  to  consider  it.  The  residents 
along  the  lines  are  protestinj;  against  this  proposition  as 
it  will  add  another  story  to  the  elevated  structure  and 
shut  out  light  and  air.  The  bicycle  is  a  vehicle,  and  it 
is  claimed  that  a  special  act  of  the  legislature  is  necessary 
for  the  building  of  any  pathway  or  road  along  athonnighfare. 
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PROGRESS  ON  METROPOLITAN,  N. 
RECONSTRUCTION. 


The  underground  conduit  which  the  Metropolitan  Street 
Railway  Company  of  New  York  is  now  installing  was 
illustrated  in  the  Review  for  April,  page  24S,  and  we  here 
present  two  views  of  the  Circle  at  59th  street  and  Sth  avenue 
showing  the  work  on  the  cross-town  connection  between  ist 
and  loth  avenues  now  building.  The  four  lines  on  which 
the  conduit  will  be  laid  immediately  are,  on  Sth  avenue  from 
Harlem  river  to  59th  street,  on  6th  avenue  from  59th  street 
to  the  Battery  and  on  Madison  and  4th  avenues  from 
Harlem  river  to  the    Post  Office.     The   cross-town   connec- 


SAGINAW  vs.  UNION  STREET  RAILWAY. 


There  has  been  considerable  friction  between  the  street 
railways  in  Saginaw,  Mich.,  and  the  city  authorities  over 
the  question  of  keeping  the  railway  roadbeds  in  good  con- 
dition and  the  expense  of  paving  the  streets.  A  statement 
of  the  case  is  made  by  City  Attorney  Beach  as  follows  : 

"  The  common  council  by  resolution  forfeited  the  rights, 
privileges  and  authorities  of  the  Consolidated  Street  Rail- 
way Company  in  our  streets,  pursuant  to  an  ordinance  of 
the  city  which  provided  that  the  company  was  to  relay  its 
tracks  on  Michigan  avenue,  Hamilton,  Cleveland  and  Madi- 
son streets,  within   a  certain  time.     The  company  failed  to 


WJ    CROSSINGS    AT    FIFTY  NINTH    .STREKT    AND    EIGHTH    AVENUE. 


tion  on  59th  street  will  enable  passengers  to  make  continuous 
trips  from  Sth  avenue  to  4th  avenue  and  from  upper 
Madison  to  6th  avenue,  and  vice  versa,  without  changing 
cars. 

The  illustrations  for  which  we  are  indebted  to  the  Scien- 
tific American,  are  from  photographs  taken  during  the  build- 
ing of  the  conduits  and  special  work  at  the  Circle.  In  the 
view  looking  south,  Sth  avenue  is  at  the  left ;  in  the  other, 
Sth  avenue  is  shown  at  the  right  and  at  the  left  the  com- 
mencement of  the  Boulevard.  On  the  completion  of  the 
work  at  this  point  the  entire  Circle  will  be  paved  with 
asphalt. 


The  West  End  road  of  Boston  is  building  an  addition  to 
its  North  Cambridge  car  barn  that  will  cover  over  an  acre 
of  ground,  providing  room  for  So  cars.  In  the  front  part  are 
eight  tracks  which  e-xtend  to  the  street  and  in  the  rear  ten 
tracks. 


comply  with  the  terms  of  the  ordinance  and  permitted  its 
tracks  to  be  unsafe  and  dangerous,  and  the  tracks  being  in 
such  condition  and  the  cars  being  operated  by  electricity  the 
pavement  adjoining  the  tracks  was  injured  and  ruined.  A 
bill  was  then  filed  by  the  city  in  our  circuit  court  for  the 
purpose  of  enforcing  the  resolution.  An  injunction  was 
issued  restraining  the  company  from  operating  its  cars  over 
the  tracks  in  the  streets  above  mentioned.  The  merits  of 
the  case  will  not  be  disposed  of  until  our  September  term 
of  court.  Action  has  also  been  commenced  against  the 
Union  Street  Railway  Company  operating  a  line  of  cars  in 
other  streets  of  tlie  city.  The  Union  Company  filed  a  bill 
in  the  circuit  court  asking  for  injunction  to  restrain  the  city 
from  passing  a  resolution  that  had  been  offered  in  the  coun- 
cil, which  resolution  forfeited  the  company's  rights  and  priv- 
ileges in  the  streets.  It  also  instructed  the  chief  of  police 
to  prevent  the  company  from  operating  its  cars,  and  instruc- 
ted the  board  of  public  works  to  tear  up  the  tracks  and  put 


^Hicctj\ailM<ay'j^^^^ 


523 


the  streets  in  a  reasonably  safe  condition,  tit  for  traxcl.  This 
was  done  under  the  same  resolution,  which  also  provided 
that  the  city  in  the  first  instance  should  pave  between  the 
tracks  at  street  intersections,  the  cost  for  said  paving  to  be 
paid  by  the  company  on  demand.  The  cost  for  paving 
between  the  company's  tracks  on  other  parts  of  the  streets 
was  to  be  paid  in  five  annual  payments.  Improvements 
have  been  made  by  the  city  for  the  company  to  the  amount 
of  over  $35,000.  There  is  now  due  the  city  for  paving 
during  the  years  of  1S95  ^"'^  1S96,  $7,250,  which  the  com- 
panj-  refuses  to  pay,  and  the  resolution  was  offered  to  for- 
feit the  company's  rights,  privileges  and  authorities  after 
it    had    been    given    30    days    notice    to    pay    the    citv    the 


Three  days  later  the  Hoston  Deposit  &  Trust  Company,  which 
holds  the  property  of  the  railway  company  in  trust  for  the 
bondholders,  agreed  to  pay  the  claims  of  the  city  and  asked 
that  receivers  for  the  road  be  appointed.  The  court  appointed 
receivers  and  the  sheriff  put  them  in  possession  on  the  34th  ; 
at  the  same  time  the  city  was  temporarily  restrained  from 
tearing  up  the  tracks. 

The  last  move  of  the  company  is  the  most  important;  an 
appeal  was  taken  from  the  decision  of  the  Michigan  supreme 
court  to  the  United  States  supreme  court,  which  granted  a 
writ  of  error,  citing  the  circuit  judge  to  appear  on  October 
I  ith.  This  may  result  in  tying  up  the  lines  until  final  set- 
tlement.    Meanwhile  the  people  walk. 


THE   CIRCLE,    FIFTY  NINTH   STREET   AND    EIGHTH    AVENUE,   LUUKINCi    NORTH. 


amount  due  for  paving,  and  on^thc  failurc^to^pay  the  same, 
the  city  would  forfeit  its  rights,  privileges  and  authorities. 
The  company's  bill  sets  up  the  fact  that  it  has  not  paid 
and  cannot  pay  on  account  of  the  financial  panic  that  has 
existed  for  the  past  two  years.  The  city  filed  its  answer 
and  the  matter  was  heard  Vjy  IJyron  A.  .Snow,  circuit  judge, 
and  the  injunction  asked  for  was  denied.  The  company 
then  petitioned  the  supreme  court  for  a  restraining  order  and 
also  for  mandamus  to  compel  the  circuit  judge  to  issue  the 
injunction." 

The  supreme  court  issued  the  restraining  order,  hut  on 
July  13  denied  the  application  for  mandamus,  holding  that 
the  insufficient  earnings  of  the  company  is  no  legal  excuse 
for  its  failure  to  comply  with  the  terms  of  the  contract 
between  it  and  the  city. 

On  July  16  the  city  caused  the  tracks  leading  from  the  car 
barns  to  be  blockaded  and  stopped  the  runnning  of  all  cars. 


RAILWAY  ADVERTISING    COMPANY    SOLD. 


The  Railway  Advertising  Company  of  New  York,  was 
formed  shortly  after  street  railway  advertising  came  into 
vogue  and  grew  to  be  the  largest  concern  of  its  kind  in  the 
country.  Ex-Mayor  Hugh  J.  Grant  was  instrumental  in 
building  up  the  business  and  has  been  president  of  the  com- 
pany, lie  secured  control  of  the  advertising  of  the  Broad- 
way road,  the  Metropolitan  Traction  Company,  the  trolley 
lines  of  Jersey  City,  Newark,  Orange,  Elizabeth,  and  other 
New  Jersey  towns,  also  the  street  railways  of  Providence, 
R.  I.,  and  contiguous  territory.  This  business  ex-Mayor 
(Jrant  has  sold  to  three  of  the  Wineburgh  brothers  who  are 
ingMgcd  in  the  same  vocation  is  Boston,  Baltimore  and 
^Vashillglrlll.  The  sale  is  conditional,  however,  as  Mr. 
(jraiil  Ii(j1(1s  the  title  of  the  concern  until  the  businesii 
proves  to  be  as  guaranteed, 
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NATIONAL  ELECTRIC  CODE. 


The  1S97  edition  of  the  rules  of  the  National  Board  of 
Fire  Underwriters  has  just  been  printed,  and  the  uniformity, 
so  much  desired  in  such  regulations,  is  now  accomplished. 
To  make  this  code  satisfactory  to  electrical  and  industrial 
men,  as  well  as  to  the  insurance  companies,  the  rules  were 
compiled  by  the  National  Conference  on  Standard  Electrical 
Rules,  consisting  of  one  delegate  from  each  of  the  following 
organizations :  American  Street  Railway  Association, 
American  Society  of  Mechanical  Engineers,  American  Insti- 
tute of  Electrical  Engineers,  American  Institute  of  Archi- 
tects, Underwriters'  National  Electric  Association,  National 
Electric  Light  Association,  National  Board  of  Fire  Under- 
writers, National  Association  of  Fire  Engineers  and  the 
Factory  Mutual  Fire  Insurance  Companies. 

Each  delegate  reports  the  rules  to  his  association  and 
recommends  their  approval  or  adoption.  At  the  meeting  of 
the  National  Electric  Light  Association  held  June  8  at 
Niagara  Falls,  the  rules  met  with  approval  and  the  other 
associations  will  doubtless  accept  them.  Frank  R.  Ford  will 
present  them  before  the  October  convention  of  the  A.  S.  R. 
A.  at  Niagara  Falls. 

The  rules  having  particular  reference  to  street  railways 
are  as  follows  : 

3.  Switchboards — 

(7.  Must  be  so  placed  as  to  reduce  to  a  minimum  the  danger  of 
communicating  fire  to  adjacent  combustible  material. 

Special  attention  is  called  to  the  fact  that  switchboards  should  not  be  built  down 
to  the  floor,  nor  up  to  the  ceiling,  but  a  space  of  at  least  ten  or  twelve  inches 
should  be  left  between  the  floor  and  the  board,  and  from  eighteen  to  twenty-four 
inches  between  the  ceiling  and  the  board  in  order  to  prevent  fire  from  communi- 
cating from  the  switchboard  to  the  floor  or  ceiling,  and  also  to  prevent  the  forming 
of  a  partially  concealed  space  very  liable  to  be  used  for  storage  of  rubbish  and  oily 
waste. 

i.  Must  be  made  of  non-combustible  material  or  of  hardwood  in 
skeleton  form,  filled  to  prevent  absorption  or  moisture. 

t.  Must  be  accessible  from  all  sides  when  the  connections  are  on 
the  back,  but  may  be  placed  against  a  brick  or  stone  wall  when  the 
wiring  is  entirely  on  the  face. 

li.    Must  be  kept  free  from  moisture. 

e.  Bus  bars  must  be  equipped  in  accordance  with  rules  for  placing 
conductors. 

4.  Resistance  Boxes  and  Equalizers — 

17.  Must  be  placed  on  a  switchboard  or,  if  not  thereon,  at  a  distance 
of  a  foot  from  combustible  material,  or  separated  therefrom  by  a  non- 
inflammable,  non-absorptive,  insulating  material. 

5.  Lightning  Arresters — 

a.  Must  be  attached  to  each  side  of  every  overhead  circuit  con- 
nected with  the  station. 

It  is  recommended  to  all  electric  light  and  power  companies  that  arresters  be 
connected  at  intervals  over  systems  in  such  numbers  and  so  loca'ed  as  to  prevent 
ordinary  discharges  entering  (over  the  wires)  buildings  connected  to  the  lines. 

/!.  Must  be  located  in  readily  accessible  places  away  from  com- 
bustible materials,  and  as  near  as  practicable  to  the  point  where  the 
wires  enter  the  building. 

Station  arresters  should  generally  be  placed  in  plain  sight  on  the 
switchboard. 

In  all  cases,  kinks,  coils  and  sharp  bends  in  the  wires  between  the 
arresters  and  the  out-door  lines  must  be  avoided  as  far  as  possible. 

c:  Must  be  connected  with  a  thoroughly  good  and  permanent 
ground  connection  by  metallic  strips  or  wires  having  a  conductivity 
not  less  than  that  of  a  No.  6  B.  &  S.  copper  wire,  which  must  be  run 
as  nearly  in  a  stright  line  as  possible  from  the  arresters  to  the  earth 
connection. 

Ground  wires  for  lightning  arresters  must  not  be  attached  to  gas 
pipes  within  the  buildings. 

It  is  often  desirable  to  introduce  a  choke  coil  in  circuit  between  the  arresters  and 
the  dynamo.  In  no  case  should  the  ground  wire  from  a  lighting  arrester  be  put 
into  iron  pipes,  as  these  would  tend  to  impede  the  discharge. 

6.  Care  and  Attendance — 

a.  A  competent  man  must  be  kept  on  duty  where  generators  are 
operating. 


6.  Oily  waste  must  be  kept  in  approved  metal  cans  and  removed 
daily. 

.Approved  waste  cans  shall  be  made  of  metal,  with  legs  raising  can  three  inches 
from  the  floor,  and  with  self-closing  covers. 
9.     Railway  Power  Plants — 

(T.  Must  be  equipped  in  each  feed  wire  before  they  leave  the  sta- 
tion with  an  approved  automatic  circuit  breaker  (see  No.  44)  or  other 
device,  which  will  immediately  cut  off  the  current  in  case  of  a  ground. 
This  device  must  be  mounted  on  a  fireproof  base,  and  in  full  view 
and  reach  of  the  attendant. 
12.     Wires — 

TROLLEY   WIRES. 

/  Must  not  be  smaller  than  No.  o  B.  &  S.  copper,  or  No.  4  H.  & 
S.  silicon  bronze,  and  must  readily  stand  the  strain  put  upon  them 
when  in  use. 

i.  Must  have  a  double  insulation  from  the  ground.  In  wooden 
pole  construction,  the  pole  will  be  considered  as  one  insulation. 

/.  Must  be  capable  of  being  disconnected  at  the  power  .""lant,  or 
of  being  divided  into  sections,  so  that,  in  case  of  fire  on  the  railway 
route,  the  current  may  be  shut  off  from  the  particular  section  and  not 
interfere  with  the  work  of  the  firemen.  This  rule  also  applies  to 
feeders. 

)/i.  Must  be  safely  protected  against  accidental  contact  where 
crossed  by  other  conductors. 

Guard  wires  should  be  insulated  from  the  ground  and  should  be  electrically  dis- 
connected in  sections  of  not  more  than  300  ft.  in  length. 

GROUND  RETURN  WIRES. 

n.  For  the  diminution  of  electrolytic  corrosion  of  underground 
metal  work,  ground  return  wires  must  be  so  arranged  that  the  differ- 
ence of  potential  between  the  ground  dynamo  terminal  and  any  point 
on  the  return  circuit  will  not  exceed  twenty-five  volts. 

It  is  suggested  that  the  positive  pole  of  the  dynamo  be  connected  to  the  trolley 
line,  and  that  whenever  pipes  or  other  underground  metal  work  are  found  to  be 
electrically  positive  to  the  rails  or  surrounding  earth,  that  they  be  connected  by 
conductors  arranged  so  as  to  prevent  as  far  as  possible  current  flow  from  the  pipes 
into  the  ground. 

34.  Car  Wiring — 

a.  Must  be  always  run  out  of  reach  of  the  passengers,  and  must 
have  an  approved  rubber  insulating  covering. 

35.  Car  Houses — 

a.  Must  have  the  trolley  wires  securely  supported  on  insulating 
hangers. 

d.  Must  have  the  trolley  hangers  placed  at  such  a  distance  apart 
that,  in  case  of  a  break  in  the  trolley  wire,  contact  can  not  be  made 
with  the  floor. 

1 .  Must  have  cut-out  switch  located  at  a  proper  place  outside  of 
the  building,  so  that  all  trolley  circuits  in  the  building  can  be  cut  out 
at  one  point,  and  line  circuit  breakers  must  be  installed,  so  that  when 
the  cut-out  switch  is  open  the  trolley  wire  will  be  dead  at  all  points 
within  100  feet  of  the  building.  The  current  must  be  cut  out  of  the 
building  whenever  the  same  is  not  in  use  or  the  road  not  in  operation. 

(/.  Must  have  all  lamps  and  stationary  motors  installed  in  such  a 
way  that  one  main  switch  can  control  the  whole  of  each  installation — 
lighting  or  power — independently  of  main  feeder-switch.  No  portable 
incandescent  lamps  or  twin  wire  allowed,  except  that  portable  incan- 
descent lamps  may  be  used  in  the  pits,  connections  to  be  made  by 
two  approved  rubber-covered  flexible  wires  (see  No.  40  a),  properly 
protected  against  mechanical  injury;  the  circuit  to  be  controlled  by  a 
switch  placed  outside  of  the  pit. 

e.  Must  have  all  wiring  and  apparatus  installed  in  accordance 
with  rules  under  Class  "  C  "  for  constant  potential  systems. 

/  Must  not  have  any  system  of  feeder  distribution  centering  in 
the  building. 

a-.  Must  have  the  rails  bonded  at  each  joint  with  not  less  than  No. 
2  B.  &  S.  annealed  copper  wire;  also  a  supplementary  wire  to  be  run 
for  each  track. 

/i.  Must  not  have  cars  left  with  trolley  in  electrical  connection 
with  the  trolley  wire. 

36.  Lighting  and  Power  from  Railway  Wires — 

ii.     Must  not  be  permitted,  under  any  pretense,  in  the  same  circuit 
with  trolley  wires  with  a  ground  return,  except  in  electric  railway 
cars,  electric  car  houses,  and  their  power  stations,  nor  shall  the  same 
dynamo  be  used  for  both  purposes. 
40.    Wire  Insulation — 

a.  Rubber  Covered — The  insulating  covering  must  be  solid,  at 
least  three-sixty-fourths  of  an  inch  in  thickness  and  covered  with  a 
substantial  braid.     It  must  not  readily  carry  fire,  must  show  an  insu- 
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lating  resistance  of  one  megohm  per  mile  after  two  weeks    sub- 
mersion in  water  at  seventy  degrees  Fahrenheit  and  three  days  sub- 
mersion in  lime  water,  and  after  three  minutes   electrification  with 
550  volts. 
44.     Cut-outs  and  Circuit  Breakers — 

d.     Circuit  breakers  must    operate    successfully,   under  the  most 
severe  conditions  they  are  liable  to  meet  with  in   practice,  on  short 
circuits  when  set  at  fifty  per  cent  above  the  current,  and  with  a  volt- 
age twenty-five  per  cent  above  that  for  which  they  are  designed. 
55.     Lightning   Arresters — 

a.  Must  be  mounted  an  non-combustible  bases,  and  must  be  so 
constructed  as  not  to  maintain  an  arc  after  the  discharge  has  passed, 
and  must  have  no  moving  parts. 


MOUNTING  CAR  WHEELS. 


In  justification  of  rule  No.  36,  a  separate  pamphlet  has 
been  issued  giving  the  opinions  of  some  of  the  leading  elec- 
trical engineers,  all  of  whom  are  opposed  to  the  practice  of 
using  the  current  from  trolley  lines  for  light  and  power 
other  than  street  railway  work.  The  electrician  of  the 
National  Board  of  Fire  Underwriters  concludes  that  there 
is  great  danger  of  fire  in  spite  of  all  safeguards  and  pro- 
tective devices.  The  principal  reason  given  for  the  source 
of  danger  is  that  one  side  of  the  circuit  is  normally  grounded 
— that  is,  the  current  depends  upon  the  earth  or  pipes 
or  wires  in  the  earth  for  part  of  its  path.  This  means 
that  but  one  accidental  electrical  connection  between  any 
part  of  the  wiring  of  the  system  and  a  gas  or  water  pipe  or 
structural  iron  work  or  conducting  substance  of  any  nature 
in  electrical  connection  with  the  earth  is  necessary,  in 
order  to  establish  current  flow  and  a  resulting  "  burn-out " 
or  fire.  In  a  complete  metallic  circuit  two  such  connections 
are  necessary,  one  on  each  side  of  the  circuit,  before  current 
flow  can  be  established,  and,  therefore,  the  grounded  system 
is  considerably  more  than  twice  as  hazardous  as  the  metallic. 

For  those  now  using  power  from  trolley  circuits  it  is  sug- 
gested that  the  street  railways  put  in  separate  generators 
and  a  complete  metallic  circuit  for  such  service,  but  if  this 
can  not  be  done  the  following  course  is  advised  :  If  the 
foregoing  is  not  possible,  and  it  is  not  feasible  to  supplant 
the  electric  equipment  with  some  other  power  machinery, 
have  the  entire  intallation,  including  motor,  resistance  box, 
switch,  cut-outs,,  wire  and  electrical  arrangements  of  all 
kinds  moved  outside  of  the  building  and  installed  in  a  sepa- 
rate fire-proof  structure,  entirely  cut  off  from  the  main 
building.  Power  can  be  communicated  from  the  separate 
structure  to  the  main  building  by  means  of  a  shaft  enclosed 
in  an  iron  pipe,  sealed  at  the  ends.  The  motor  can  be 
started,  stopped  or  regulated  from  inside  the  main  building 
bv  any  convenient  mechanical  means  which  does  not  bring 
about  a  possibility  of  communicating  fire  from  one  structure 
to  the  other.  The  separate  structure  should  be  built  of 
brick,  with  a  noncumbustible  roof.  Not  necessarily  Ijeing 
larger  than  simply  sufficient  to  include  the  motor  and  its 
controlling  apparatus,  this  structure  can  be  built  at  a  com- 
paratively small  cost,  and  together  with  cost  for  foundations 
for  the  motor,  would  well  repay  the  investment  in  the 
increased  safety  secured  in  having  all  power  machinery 
located  outside  of  one's  premises.  .Special  attention  must 
be  paid  to  the  construction  of  the  structure  containing  the 
motor  to  insure  its  successfully  preventing  fire  starting  in  it 
from  communicating  with  the  main  building. 


The  proper  gage  to  which  car  wheels  should  be  mounted 
in  order  that  the  impingements  on  the  guard  rails  and  frog 
points  may  be  avoided  has  in  recent  years  received  consider- 
able attention  from  the  Master  Car  Builder's  Association, 
and  several  modifications  of  the  rules  made.  Prior  to  1S94 
the  rule  was  that  the  distance  between  the  backs  of  the 
wheels  should  be  between  4  ft.  55^  in.  and  4  ft.  5}^  in.  with 
a  further  variation  of  i^  in.  either  way  from  this ;  the 
standard  thickness  of  flange  was  fixed  at  1 1^  in.  and  the 
minimum  at  1  in.  In  1S94  the  standard  distance  between 
backs  was  fixed  at  4  ft.  53/^  in.,  with  a  maximum  variation 
either  way  of  i^  in.  for  new  wheels  ;  4  ft.  (>l/^  in.  was  adopted 
as  the  frog  distance  dimension  (the  distance  from  the  pro- 
tecting side  of  the  guard  rail  to  the  gaging  line  at  the  frog 
point)  ;  the  maximum  thickness  of  flange  was  made  1  .j-'^  in. 
In  1895  it  was  recommended  that  the  wheels  with  flanges 
less  than  i  J^  in.  should  not  be  remounted  and  in  1896  that 
no  wheels  having  a  greater  difference  in  the  thickness  of  the 
flanges  than  \^  in.  be  mounted  on  the  same  axle. 

George  Tatnall  of  the  Pennsylvania  Railroad  presented 
an  elaborate  discussion  of  this  subject  before  the  New  York 
Railroad  Club  and  deduced  as  the  proper  rule :  "  The  dis- 
tance  between  inside  of  flanges  shall  always  be  the  difference 
between  the  constant  figure,  4  ft.  bl/^  in.  and  the  variable 
figure,  found  by  measuring 
the  thickness  of  the  thicker 
flange  of  the  two  wheels  to 
be  to  be  used  together ; " 
and  that  "  wheels  with  a 
greater  difference  in  thick- 
ness of  flanges  than  J/^  in. 
shall  not  be  mounted  to- 
gether on  one  axle ;"  that  "  the  thickness  of  flange  be 
measured  on  a  line  parallel  to  the  base  line,  from  the  gage 
line  of  wheel  to  the  plane  of  the  back  of  the  wheel;"  that 
"the  maximum  thickness  of  flanges  be  \%/^  in.,  and  the 
minimum  to  be  used  in  remounting  i  -^  in." 

At  the  last  M.  C.  B.  convention  the  committee  on  mount- 
ing wheels  recommended  changes  in  the  rides  and  the  man- 
ner of  using  the  check  gage,  which  if  adopted  will  make 
the  recommended  practice  identical  with  the  rule  as  deduced 
by  Mr.  Tatnall  except  that  the  greatest  difference  in  thick- 
ness of  flanges  of  the  two  wheels  mounted  together  is 
.jlj  in.,  and  that  the  maximum  thickness  is  not  changed  to 
iVi  in. 

W.  S.  Irvine  illustrates  in  the  Railroad  Gazette  a  gage 
used  by  him  in  measuring  flanges  the  thickness  of  which  it 
is  necessary  to  determine  before  the  rule  above  given  can  be 
applied.  The  contour  of  the  wheel  shown  is  that  of  the 
standard  tire.  The  scale  is  graduated  in  32nds,  the  center 
line  being  at  the  standard  \l/^  in.  and  the  minimum  i  in. 


A  Buffalo  syndicate  recently  purchased  the  Canandaigua, 
(N.  \' .)  lilcctric  Light  &  Railroad  Company  and  has  made 
arrangements  with  John  Finney,  of  Rochester,  to  manage 
the  road.     C.J.  Purdy  is  retained  as  superintendent. 


The  lightning  arresters  on  one  of  the  lines  of  the  .Stalen 
Island  Electric  Railroad  Company  grounded  two  strokes  on 
the  station  circuit  at  New  Brighton  but  the  third  one  went 
into  the  armature  of  the  generator,  doing  considerable  dam- 
age. The  station  attendants  conducted  themselves  in  a  com- 
mendable manner,  stopping  the  engine  immediately  and 
breaking  the  ground  connection  to  the  dynamo.  The  power 
station  was  left  in  complete  darkness  but  the  connections 
were  changed  and  the  duplicate  unit  starlcd  .-ind  within  live 
minutes  the  cars  were  running  again. 
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EMERGENCY  WAGON,  NEW  ORLEANS. 


The  new  emergency  wagon  of  the  New  Orleans  City  & 
Lake  Railroad  Company  was  designed  by  General  Super- 
intendent Willard,  and  has  been  in  service  only  a  few  weeks, 
long  enough,  however,  to  demonstrate  its  great  utility  and 
superiority  over  the  old  wagons.  It  is  light,  compact  and 
ver)'  handsome,  being  painted  bright  jellow  with  red  wheels 
and  running  gear.  The  platform  rests  over  the  front  truck 
of  the  wagon,  and  when  not  elevated  forms  the  driver's 
seat.  The  tower  is  raised  by  means  of  a  crank,  which  one 
man  can  easily  operate.  Tools  and  apparatus  of  all  kinds 
for  repairing  the  trolley  and  feed  lines  are  kept  in  the  wagon 
ready  for  immediate  use. 

The  wagon  is  kept  ready  for  service  at  all  times  at  the 
station  on  the  corner  of  Canal  and  Wells  streets,  and  this 
being  right  in  the  heart  of  the  city  enables  very  quick  time 
to  be  made  to  anj'  point  of  trouble.  The  stalls,  harness  and 
wagon  stand  are  similar  to  those  in  a  fire  engine  house,  and 
a  span  of  fine  horses   have   been  trained  to  respond  quickly 


NEW   ORLEANS   EMERGENCY    WAGON. 

when  a  call  comes  in.  A  fire  alarm  gong  has  been  placed 
in  the  emergency  station,  and  in  case  of  a  fire  on  the  line 
from  CarroUton  to  the  barracks  the  wagon  responds  with 
hose  bridges.  The  bridges  are  then  laid  on  the  track  and 
the  traffic  on  the  line  continues  without  interruption. 
Besides  the  large  wagon  for  general  repair  work  shown  in 
the  illustration  a  one  horse  spring  wagon  with  extension 
ladder  is  used  for  making  light  repairs,  such  as  bells  off, 
etc.,  and  a  third  wagon  answers  calls  for  appliances  to  put 
cars  on  tracks. 

NEW  ROADS  IN  MASSACHUSETTS. 


The  proposed  suburban  line  between  Mansfield  and 
Easton  is  making  satisfactory  progress,  the  stock  having 
been  subscribed  and  preliminary  legal  arrangements  made. 
It  will  come  under  the  same  management  as  the  Mansfield, 
Norton,  Taunton  and  Attleboro  system.  A  special  meeting 
of  the  subscribers  and  stockholders  of  the  Norton  &  Attle- 
boro Street  Railway  Company  was  held  to  authorize  the 
the  issue  of  $40,000  of  first  mortgage  bonds  to  complete 
the  construction  and  equipment  of  the  railway.  It  is 
thought  that  the  work  which  begins  this  fall  will  be  finished 
in  the  spring.  Work  on  the  electric  railway  between  Fox- 
boro  and  Mansfield  will  soon  be  commenced. 


SERIES-PARALLEL    CONTROL    AT    MINNE- 
APOLIS. 


For  some  years  the  Twin  City  Rapid  Transit  Company 
of  Minneapolis  and  St.  Paul  has  led  a  very  independent 
existence  as  regards  electrical  and  mechanical  repairs  and 
renewals.  Instead  of  buying  new  motors  to  replace  early 
types  as  the  majority  of  roads  have  done  which  found  them- 
selves with  old  equipment  on  their  hands  this  road  has 
rebuilt  in  its  own  shops  nearly  all  the  older  motors  pur- 
chased by  it.  As  a  result  it  now  has  a  motor  equipment 
which  is  fairly  economical  as  to  repairs.  Following  out  the 
same  policy  the  method  of  car  control  was  some  time  ago 
changed  from  rheostatic  to  series-parallel  by  building  series- 
parallel  controllers  in  the  company's  shops  from  material 
taken  from  the  old  rheostat  controllers.  The  principle  of 
these  controllers  is  very  simple.  There  is  no  contact  drum 
for  changing  connections,  the  change  from  series  to  parallel 
being  made  by  a  switch  which  is  operated  by  the  controller 
handle  when  the  handle  is  at  the  point  where  the  connections 
are  to  be  changed  from  series  to  parallel.  A  rheostat  of 
the  old  T.-H.  type  is  used  for  resistance.  The  first  thing 
done  by  the  controller  handle  when  the  current  is  turned  on 
is  to  establish  a  circuit  through  a  few  segments  of  the  rheo- 
stat and  the  motors  in  series  As  the  handle  is  advanced 
the  contact  arm  of  the  rheostat  cuts  out  the  resistance  until 
finally  after  all  the  resistance  has  been  cut  out  the  circuit  is 
opened  at  the  contact  arm  and  the  handle  operates  the 
switch  which  changes  the  motor  connections  from  series  to 
parallel.  The  contact  arm  then  moves  on  to  another  set  of 
rheostat  segments  thereby  establishing  a  circuit  with  the 
motors  in  multiple.  As 
the  contract  arm  ad- 
vances the  rheostat  is 
cut  out  and  the  motors 
are  brought  up  to  full 
speed.  The  arrange- 
ment of  the  rheostat  is 
roughly  shown  by  the 
accompan3-ing     sketch. 

Where  the  circuit  is  broken  between  the  series  and  parallel 
combinations  the  contact  arm  passes  over  a  filling  of  Port- 
land cement  which  has  been  found  to  be  the  best  material  to 
withstand  the  arcing  and  one  which  is  easy  to  renew  when 
worn  out.  The  whole  mechanism  is  contained  in  a  large 
wooden  box  on  the  platform,  and  while  rather  cumbersome 
is  a  good  home  made  improvement  on  rheostat  control. 


WHEELS  CARRIED  BY  THE  ALLEY  L. 


It  has  not  been  generally  advertised  that  wheels  may  be 
carried  on  the  trains  of  the  South  Side  Elevated,  but  an 
order  was  given  to  that  effect  some  time  since.  The  order 
was  the  result  of  an  accident  to  a  young  lady  friend  of 
General  Manager  Hopkins,  who  was  a  guest  at  his  house. 
While  riding  in  the  parks  her  wheel  was  damaged  and  she 
was  obliged  to  walk  home,  a  distance  of  two  miles.  The 
result  of  this  forcibly  bringing  to  the  attention  of  the 
management  the  necessity  of  providing  accommodations  for 
cyclists,  it  was  decided  to  permit  wheels  in  the  front  car  of 
each  train.  If  it  is  found  that  this  privilege  is  not  abused 
and  that  a  reasonable  number  of  wheels  are  carried  the 
service  will  be  continued  indefinitely. 
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Amount  of  Change  Fitrnishcd  by  Conductor. 

A  rule  requiring  change  to  the  amount  of  $2  to  be  furnished  by  con- 
ductors on  street  cars  to  passengers  is  a  reasonable  provision  for  the 
convenience  of  the  public,  and  the  conductor  cannot  be  required  to 
furnish  change  for  a  $$  bill. 

Notice  need  not  be  brought  home  to  a  street  car  passenger  of  a  rule 
reasonably  limiting  the  amount  of  change  which  a  conductor  is  re- 
quired to  furnish  in  order  to  make  the  rule  operative. 

Bartlett,  J.,  delivered  the  opinion  of  the  court: 
This  appeal  presents  a  novel  question  which  has  not  been 
considered  by  this  court  in   any   case   to  which  our  attention 
has  been  called. 

No  opinion  was  written  in  the  court  below. 
The  defendant  corporation  operates  a  horse  railroad  in  the 
City  of  New  York  as  a  common  carrier  of  passengers. 

On  the  I2th  of  Januar)',  1SS9,  the  plaintiff  entered  one  of 
the  defendant's  cars,  as  a  passenger,  and  when  called  upon 
for  his  fare  of  5  cents  found  that  the  smallest  amount  of 
money  in  his  possession  was  a  $5  bill. 

The  plaintiff  offered  the  bill  to  the  conductor,  who  stated  : 
"I  am  not  supposed  to  change  it;  you  must  get  off."  To 
this  the  plaintiff  replied  :  "  I  won't  get  off ;  you  must  put 
me  off."  The  conductor  thereupon  put  the  plaintiff  off  the 
car. 

It  is  not  claimed  that  he  used  any  more  violence  than  was 
necessary,  or  that  the  plaintiff  was  actually  injured  in  person 
or  property.  The  transaction  was  undoubtedly  a  technical 
assault  and  battery,  and  the  plaintiff  seeks  in  this  action  to 
recover  his  damages  therefor.  It  may  be  conceded,  as  was 
urged  by  plaintiff's  counsel  in  his  very  able  argument,  that 
if  plaintiff  was  unlawfully  ejected  from  the  car,  this  is  a  case 
for  substantial  damages. 

A  number  of  points  were  discussed  at  the  bar,  but  in  the 
view  we  take  of  this  case  there  is  but  one  question  to  be  con- 
sidered. 

The  plaintiff's  counsel  asked  to  go  to  the  jury  on  several 
questions,  and  among  others  the  following  : 

"Whether  the  $^5  was  in  this  case  and  under  the  circum- 
stances testified  to,  a  reasonable  amount  for  the  plaintiff  to 
tender  the  conductor  in  payment  of  his  fare.'  " 

The  complaint  was  dismissed  at  the  close  of  the  plain- 
tiffs case,  and  the  point  is  made  whether  the  reasonableness 
of  the  tender  of  $5  to  the  conductor  is  a  question  of  law  or 
a  question  of  fact  on  the  evidence. 

It  was  stipulated  at  the  trial  that  the  defendant  has  a  rule 
requiring  its  conductors  to  be  prepared  to  furnish  change  to 
the  amount  of  $2,  and  that  such  rule  was  not  brought  to  the 
attention  of  plaintiff. 

It  was  further  stipulated  that  there  was  no  regulation  for- 
bidding the  conductors  to  make  change  to  a  greater  extent 
than  $2. 

On  cross-examination  of  the  plaintiff  he  testified  as  fol- 
lows : 

"  Q.  Why  did  you  say  to  the  conductor,  before  making 
any  tender,  '  I  have  only  got  a  $5  bill?  '" 

"  A.  Well,  because  I  felt  rather  apologetic  about  offer- 
ing that  large  amount;  because  I  didn't  know  whether  it 
might  inconvenience  him  with  using  up  a  great  deal  of  his 
change  or  not,  and,  of  course,  I  wouldn't  have  offered  .f^  if 
I  had  anything  else,  and  I   wanted  to  explain  it." 


It  thus  appears  that  the  plaintiff  regarded  his  offer  of  the 
$5  bill  as  miusual  and  requiring  explanation. 

There  is  no  evidence  of  a  custom  on  the  part  of  the  plain- 
tiff or  the  public  of  tendering  to  defendant  $^  in  payment  of 
5  cent  fare  and  receiving  the  change,  nor  of  any  rule  of  the 
defendant  imposing  upon  its  conductors  the  duty  of  furnish- 
ing passengers  with  change  in  so  large  an  amount. 

The  plaintiff  swore  to  the  occasion  when  he  had  offered  a 
$5  bill  for  his  fare  and  had  it  changed,  but  it  was  on  the  car 
of  another  line. 

There  is  no  evidence  which  would  have  warranted  the 
trial  judge  in  submitting  to  the  jury  the  question  whether 
the  plaintiff's  tender  of  the  $5  bill  under  the  circumstances 
was  unreasonable. 

On  the  evidence,  as  it  stands,  the  plaintiff's  tender  of  the 
$5  bill  was  unreasonable,  as  a  matter  of  law,  and  the  undis- 
puted facts  are  not  of  such  a  nature  that  reasonable  men 
might  differ  in  regard  to  the  inferences  proper  to  be  drawn 
from  them. 

In  this  state  of  the  record  it  is  well  settled  that  there  is  no 
question  for  the  jury  :  Vedder  v.  Fellows,  20  N.  Y.,  126; 
Hibbard  v.  New  York  &  E.  R.  Co.,  15  N.  Y.,  455,  459, 
460;   Avery  v.  New  York  C.  &  H.  R.  R.  Co.,   121    N.   Y., 

3',44- 

It  is  quite  apparent  that  a  carrier  of  passengers  must  make 
and  enforce  such  reasonable  rules  as  will  enable  it  to  dis- 
charge its  duties  to  the  general  public  in  a  proper  manner, 
and  if  the  facts  are  undisputed  and  not  susceptible  of  differ- 
ent inferences  the  question  of  their  reasonableness  ought  not 
to  be  submitted  to  a  jury  who  might  not  readily  understand 
the  reasons  upon  which  the  rule  is  sought  to  be  founded.  If 
the  question  is  treated  as  one  of  law,  uniformity  is  secured, 
a  matter  in  which  the  public  are  interested  quite  as  much  as 
the  corporations  who  are  carriers  of  passengers. 

In  this  case  at  bar  the  reasonableness  of  the  rule  estab- 
lished by  the  defendant  is  obvious.  In  a  large  city  like  New 
York  the  round  trip  of  a  car  of  any  street  line  means  a  very 
considerable  number  of  fares  paid  in,  and  the  necessity  for 
the  conductor  to  carry  and  pay  out  a  large  amount  of  change. 
When  the  defendant  enacted  the  rule  requiring  its  con- 
ductors to  furnish  change  to  a  passenger  to  the  amount  of 
$2  it  did  all  that  could  reasonalily  be  expected  of  it  in  con- 
sulting the  convenience  of  the  general  public,  and  it  would 
be  unreasonable  and  burdensome  to  extend  the  amount  to 
$5.  It  would  require  conductors  to  carry  a  large  amount  of 
bills  and  small  change  on  their  persons,  and  greatly  impede 
the  rapid  collection  of  fares. 

It  is  not  necessary  that  a  common  carrier  should  bring 
home  to  each  passenger  a  personal  knowledge  of  any  reason- 
able and  just  rule  which  it  is  seeking  to  enforce,  to  so  hold 
would  render  the  enforcement  of  the  rule  impracticable. 

We  have  been  cited  to  but  one  case  holding  with  the 
plaintiff  in  this  action:  Barrett  v.  Market  Street  R.  Co., 81 
Cal.,  296,  6  L.  R.  A.,  336. 

We  agree  with  the  learned  supreme  coinl  of  California, 
that  a  passenger  upon  a  street  railroad  is  not  bounil  to  tender 
the  exact  fare,  but  must  tender  a  reasonable  sum,  and  the 
carrier  must  accept  such  a  tender  and  furnish  change  to  a 
reasonable  amount;  but  we  cannot  assent  to  Ihc  conclusion 
that  a  tender  of  $5  is  a  reasonable  sum. 
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It  is  quite  possible  that  there  existed  local  reasons  for  the 
decision  in  California,  as  the  judge  writing  the  opinion  sug- 
gested that  the  $5  gold  piece  was  practically  the  lowest  gold 
coin  in  use  in  that  section  of  the  country. 

The  plaintiff  urges  that  there  are  several  other  questions 
than  the  one  of  reasonableness  of  amount  tendered  that 
should  have  been  submitted  to  the  jury.  We  have  con- 
sidered these  questions  in  the  light  of  the  record  as  it  stands 
and  are  of  opinion  that  the  dismissal  of  the  complainant  was 
proper. 

(Court  of  Appeals  of  New  York:  Barker  v.  Central 
Park,  North,  East  and  River  Railroad  Co.,  35  Lawyers' 
Reports,  Annotated,  489.) 

Injury   to   Drunken   Man — Excessive    Damages — Second 
Remittitur. 

In  February,  1S94,  the  appellee,  then  in  his  fifty-sixth 
year,  but  with,  so  far  as  it  appears,  mental  and  physical 
powers  unimpared  by  age  or  disease,  left  the  hotel  where  he 
lodged  at  5  :30  p.  m.,  to  go  north  across  Madison  street  for 
his  supper.  In  the  language  of  the  clerk  of  the  hotel  he 
"  was  sober  enough  to  walk  and  drunk  enough  to  be  a  little 
noisy,"  which  description  of  his  happy  condition  is  cor- 
roborated by  the  testimony  of  the  proprietor  of  the  hotel. 

When  he  reached  the  cross-walk  a  street  car  of  the  appel- 
lant was  standing  on  the  track  and  in  his  own  version  of  the 
affair  he  stepped  over  the  first  rail,  and  the  car  struck  and 
threw  him  down  under  the  car  and  rolled  him  for  about 
twenty  feet,  catching  him  in  the  hip.  To  a  man  attentive  to 
his  surroundings,  and  in  the  exercise  of  ordinary  care  no 
such  accident  could  have  happened.  The  home  of  appellee 
had  been  in  Chicago  nearly  all  his  life.  lie  knew  or  ought 
to  have  known  had  he  given  the  matter  a  thought  that  the 
car  had  stopped  only  momentarily. 

Thus  far  this  is  my  own  opinion,  but  the  majority  of  the 
court  does  not  agree  with  the  conclusion  at  which  I  arrive. 
In  their  opinion  the  question  of  care  by  the  appellee  was 
for  the  jury,  that  in  considering  it  they  might  take  into  con- 
sideration the  usual  conduct  of  ordinary  prudent  and  careful 
persons  in  threading  their  way  through  the  crowds,  and 
across  the  streets  thronged  by  the  multitudes  of  this  great 
bustling   city. 

Also,  that  other  testimony  presents  the  manner  of  the  ac- 
cident more  favorably  to  the  appellee  than  does  his  own.  A 
policeman  stationed  at  the  cross-walk  testified  that  the  car 
was  about  six  feet  west  of  the  cross-walk  and  that  as  the 
appellee  stepped  upon  the  track  the  car  started  forward ; 
appellee  made  a  plunge  to  get  off  the  track  and  the  car 
struck  him  and  knocked  him  against  another  man  and  he, 
'  appellee,  fell  under  the  car. 

Paraphrasing  the  language  in  Robinson  v.  Piochc,  "^  Cal., 
461,  a  drunken  man  is  as  much  expected  to  exercise  ordinary 
care  as  a  sober  one,  and  much  more  is  the  need  of  it. 

We  agree  that  there  is  no  error  in  the  record  if  upon  the 
evidence  the  verdict  of  the  jury  was  justifiable.  The  jury 
awarded  $10,000  after  a  remittitur  of  one-quarter  of  the 
verdict — the  court  have  entered  judgment  for  the  other 
three-quarters. 

It  is  the  judgment  of  this  court  that  those  fractions  should 
be  exchanged,  and  that  within  ten  days  after  this  opinion  is 
filed  the  appellee  enter  another  remittitur  of  $5,000 ;  the 
judgment  is  affirmed  for  $2,500,  otherwise  the  judgment  be 
reversed  and  the  cause  remanded,  in  either  event  at  the  cost 
of  appellee. 


(Appellate  Court  of   Illinois,  West  Chicago   Street  Rail- 
road Co.  v.  Raustedt,  29  Chicago  Legal  News,  318.) 
Noise  Caused  by  Electric  Car — Liability  for  Frightening 

Mule 

The  frightening  of  a  mule,  caused  by  the  usual  noise 
incident  to  the  running  of  a  street  car  by  electricity,  without 
any  unnecessary  noise  for  the  purpose  of  scaring  the 
animal,  is  held  not  to  make  the  street  railway  company 
liable  for  the  resulting  damages. 

Supreme  Court  of  North  Carolina,  Doster  v.  Charlotte 
Street  Railroad  Co.,  34  Lawyers'  Reports  Annotated,  481. 
Agreement   of  Street  Railroad  not  to   Cross   at    Grade — 

Control  of  Chancery  over  Municipal  Corporation  as  to 

Use  of  Street  Railroads. 

Each  of  these  parties  operates  under  ordinances  of  the 
City  of  Chicago,  lines  of  street  railway  in  the  south  part  of 
the  city. 

In  1892,  when  they  were  laying  the  tracks,  they  made  an 
agreement  by  which  they  both  agreed  that  with  the  excep- 
tion of  crossings  mentioned  in  the  agreement,  no  crossings 
at  grade  or  one  road  over  the  other  should  be  made. 

The  appellee  thereupon  procured  from  the  city  an 
ordinance  permitting  it  to  put  down  tracks  on  more  streets, 
and  in  permitting  them  to  do  it  vi  et  armis  made  crossings  at 
grade  over  other  places  than  those  the  agreement  men- 
tioned. 

Appellant  filed  this  bill  to  enjoin  the  appellee  from  operat- 
ing over  those  crossings,  and  from  making  any  more  grade 
crossings. 

It  is  further  settled  in  this  state  that  a  court  of  chancery 
will  not  control  a  municipal  corporation  as  to  the  use  of  street 
railroads.  Phillips  v.  N.  W.  El.  R.  R.,  166  111.,  131  ;  aflirm- 
ing  the  same  case,  60  111.  App.  471,  is  the  last  reported  of  the 
many  cases  to  that  effect.  And  Doane  v.  Chicago  City  Ry. 
Co.,  160  111.,  22;  affirming  the  same  case,  51  111.  App.  353, 
is  a  complete  answer  to  all  claim  of  the  appellant  under  the 
agreement.  Not  to  cross  at  grade  may  be — practically 
probably  is — an  agreement  not  to  cross  at  all,  and  is  void 
against  public  policy. 

(Appellate  Court  of  Illinois,  South  Chicago  City  Railroad 
Co.  V.  Calumet  Electric  Street  Railway  Co.,  29  Chicago 
Legal  News,  334.) 


IRON  FELT. 


Mr.  Monaghan,  U.  S.  Consul  at  Chemnitz  has  advised 
the  state  department  of  the  invention  of  a  material  which 
is  to  be  known  as  iron  felt.  It  is  made  of  the  best  of 
woolen  materials  and  impregnated  with  the  inventor's 
patented  preparation  which  gives  it  a  resisting  strength  of  a 
trifle  over  14,300  lbs.  per  sq.  in.;  it  is  not  stated  whether 
this  is  in  tension  or  compression.  The  article  is  said  to  be 
very  useful  for  railroads  of  all  kinds.  Placed  between  rails 
and  sleepers  it  deadens  sound  and  prevents  shocks.  The 
first  experiments  were  made  on  one  of  the  Berlin  street 
railways  at  a  point  where  there  were  over  360  trains  passing 
daily  and  the  results  in  reducing  wear  and  noise  surpassed 
the  company's  most  sanguine  expectations.  It  is  to  be  tried 
on  the  new  road  at  Leipsic. 


Pascor  &  Crilly,  contractors,  are  about  to  begin  work  on 
six  miles  of  trolley  line  for  the  South  Bethlehem  &  Heller- 
town  Electric  Railway  Company  of  South  Bethlehem,  Pa. 
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ASSESSMENT  OF  THE  TORONTO  RAIL- 
WAY COMPANY. 


The  rails,  poles,  etc.,  of  the  Toronto  Railway  Company 
were  assessed  for  taxation  at  $285,000,  but  the  company 
took  an  appeal  which  was  sustained  by  the  courts.  The 
city's  case  was  based  on  the  fact  that  the  pipes,  etc.,  of  the 
gas  company  are  taxed.     The  court  said  : 

"  The  Toronto  Railway  Company  has  only  a  street  rail- 
way privilege  for  the  purposes  of  the  railway,  and  has 
neither  the  same  powers  nor  property-  in  the  street  as  the 
Consumers'  Gas  Company  has  in  the  lands  occupied  or  used 
by  it  for  its  gas  works  and  pipes.  And  I  do  not  think  that 
the  judgment  in  the  supreme  court  in  the  Consumers'  Gas 
Company  case  governs  this  appeal. 

"  It  is  again  argued  that  the  exemption  from  taxation 
which  I  conceive  has  been  conferred  upon  the  company  by- 
its  agreement  with  the  city  is  illegal  and  void.  The  short 
answer  to  this  is,  that  this  agreement  has  been  confirmed 
by  an  act  of  the  legislature,  and  has  thus  been  taken  out  of 
the  ordinary  rules  which  govern  such  assessments.  The 
city,  should  I  be  wrong,  has  the  option  of  proceeding  with 


AIR  MOTORS  NOT  RECOMMENDED. 


After  a  thorough  test  of  the  Hoadley-Knight  air  motor  on 
the  Eckington  &  Soldiers'  Home  Railway,  Engineer  Comis- 
sioner  Black  handed  a  report  to  the  Commissioners,  in  which 
all  the  features  of  the  motor  are  discussed.  He  does  not  antici- 
pate any  trouble  from  explosions.  The  cars  are  comfortable, 
and  the  machinery  operates  with  little  noise.  The  wheel 
base,  to  accommodate  the  air  mechanism,  is  too  long  for 
medium  sized  curves  and  the  cars  are  so  heavy  as  to  neces- 
sitate a  reconstruction  of  the  tracks.  As  the  system  was 
planned,  trailers  could  not  be  used  and  the  power  to  operate 
a  car  was  greater  by  23  or  24  h.  p.  than  that  required  for  an 
electric  car.  While  the  motor  possesses  many  good  quali- 
ties yet  its  development  is  in  such  a  stage  that  it  would  be 
bad  policy  to  equip  such  a  large  system  with  experimental 
apparatus. 


Z  RAIL  AS  TRACK  RAIL. 


Last  month  we  mentioned  the   work   being   ilonc    for   the 
Market  Street  road  in  San  Francisco,  bv  the  Falk  Manufac- 
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the  pending  appeal  to  a  higher   court.     I  think    the  assess- 
ment should  be  struck  out  and  the  appeal  allowed." 


TROLLEY  VICTORY  IN  PENNSYLVANIA. 


The  completion  of  the  Philadelphia  &  Bristol  railway  is 
now  assured  by  a  recent  decision  of  Judge  Yerkes.  A  per- 
manent injunction  against  the  construction  of  the  road  was 
refused  and  also  a  rehearing  in  the  equity  suit  dissolving  the 
preliminary  injunction.  The  plaintiffs  in  the  case  were  the 
Pennsylvania  Railroad  Company  and  Henry  Gaw,  owners 
of  adjacent  properly  on  the  Bristol  turnpike.  The  court  in 
his  opinion  stated  that  considering  the  apparent  disposition 
of  the  supreme  court  to  hold  that  only  the  want  of  consent 
of  intervening  municipalties  shall  prevent  the  building  of 
all  or  any  part  of  a  street  railway,  this  court  is  not  warranted 
in  granting  an  injunction  against  the  construction  of  the 
entire  line,  at  this  suit  of  a  private  complainant.  This  will 
now  allow  the  trolley  people  to  complete  the  line  at  Croy- 
den  station,  which  has  been  open  for  about  1,000  ft.,  owing 
to  this  litigation.  Of  course  the  abutting  property  owner 
can  maintain  an  action  for  damages,  but  he  cannot  prevent 
the  com])letion  of  the  street  railway.  This  decision  estab- 
lishes the  principle  contemleil  for  by  the  ^'oung  bill  defeated 
in  the  late  legislature. 


.   2.  FIG.   3. 

turing  Company,  in  cast-welding  cable  slot  rails,  or  what  is 
known  as  Z  iron,  to  enable  its  use  as  track  rail.  We  have 
since  secured  some  views  of  this  work,  which  are  reproduced 
herewith,  and  which  require  little  additional  description. 

Fig.  I  show  the  chair  previously  used  in  construction  and 
a  joint  exposed  for  cast-welding.  Fig.  2  is  of  a  defective 
joint  which  was  broken  off  while  hot,  a  portion  of  casting 
remaining  on  the  rail.  Fig.  3  shows  two  finished  perfect 
joints. 

The  rail  is  8  in.  in  depth  and  weighs  about  80  lbs.  to  the 
yard.  The  joints  weigh  approximately  175  lbs.  each.  The 
rail  ends  were  in  very  bad  shape  previous  to  welding  but 
now  the  track  is  perfectly  smooth  and  free  from  any  drop 
or  jar  while  passing  over  joints.  Not  one  cast  joint  has  been 
broken  since  the  work  of  welding  has  been  completed,  and 
the  management  does  not  hesitate  to  express  satisfaction  at 
the  results. 


The  Berkley,  Va.,  street  railway  was  first  opened  in  i8go 
and  consisted  of  I  ^  miles  of  track  with  two  horse  cars. 
Recently  it  has  been  lengthened  to  2^  miles  and  converted 
into  an  electric  line.  The  equipment  is  of  the  (ieneral 
Electric  system  throughout.  When  the  line  was  formally 
opened  invitations  were  sent  to  the  town  officials,  members 
of  the  press  and  others  interested  in  the  (le\  elopnieiil  of 
Merkley.      T.  11.  Synon  is  president  of  tin-  line. 
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FARE  REGISTERS  ALTERED. 


CORRESPONDENCE. 


One  of  the  conductors  of  the  Statcn  Island  Electric  Rail- 
road was  arrested  for  changing  the  records  of  the  fare  reg- 
isters. The  conducter  was  suspected  for  some  time  and  a 
watch  was  kept.  Although  his  returns  did  not  tally  with 
the  count  of  the  passengers  on  his  car  yet  they  always  agreed 
with  the  register  and  no  one  was  ahle  to  detect  the  conductor 
tampering  vs-ith  the  register.  One  evening  the  detectives 
noticed  the  number  of  fares  was  less  than  a  short  time  pre- 
vious and  the  conductor  was  arrested,  also  another  man  who 
had  been  seen  with  him  many  times  on  the  car.  Upon  being 
searched  a  number  of  small  tools  and  several  screws  from 
the  registers  were  found  in  their  pockets.  It  is  suspected 
that  these  men  are  a  part  of  a  gang  of  expert  thieves  who 
have  worked  the  fare  registers  on  the  Broadway  cable,  the 
Brooklyn  trolley  lines  and  the  New  Jersey  roads. 


AN  AID  FOR  THE  BLACKSMITH  SHOP. 


C.  E.  Moore,  master  mechanic  of  the  Chicago  Citv  Rail- 
way, who  has  in  years  past  acquired  a  very  practical  acquaint- 
ance with  the  needs  of  the  blacksmith  and  tool  maker, 
recently  devised  a  very  simple  little  appliance  which  is  meet- 
inw  with  a  ready  sale,  and  which  is  a  great  time   saver  when 


THE   GARDEN   CITY    ARCH. 

it  comes  to  heating  iron.  It  is  simply  a  small  arch  made  of 
fire  brick  which  is  put  over  the  ordinary  blacksmith's  fire. 
The  inside  of  the  arch  becomes  white  hot  almost  immedi- 
ately, so  that  heat  is  reflected  back  from  the  arch  to  the  iron 
which  is  placed  inside  the  arch  over  the  fire.  As  a  conse- 
quence the  time  required  to  heat  the  iron  is  much  less  than 
with  an  open  fire,  and  less  fire  and  therefore  less  fuel  is 
needed.  This  arch  is  being  made  under  the  name  of  the 
"  Garden  City." 

The  charter  for  the  Ingersoll  (Ont.)  Radial  Electric  Rail- 
way has  been  granted  and  arrangements  are  being  made  for 
subscriptions  to  the  stock  of  the  company. 


Penacook,  X.   II.,  July    19,    1S97. 
Editou  Re\iew: 

I  noted  with  interest  your  article  in  the  current  number 
of  the  Review  entitled  "  The  Telephone  in  Connection 
with  Wheatstone  Bridge  for  Shop  Measurements,"  and 
while  acknowledging  the  force  of  some  of  your  arguments 
against  the  laboratorj'  form  of  Wheatstone  bridge  for  shop 
practice,  it  hardly  seems  as  if  the  advantages  offered  by  the 
telephone  arrangement  are  bona  fide.  In  the  first  place, 
every  one  who  has  had  occasion  to  use  the  bridge  form  of 
measurement  has  found  it  a  tedious  and  oftimes  vexing 
matter  to  balance  the  arms  even  when  a  galvanometer  was 
used  and  indicated  whether  the  resistance  of  the  unknown 
arm  was  plus  or  minus.  With  the  telephone  method  there 
seems  to  be  nothing  to  indicate  from  which  arm  of  the  bridge 
the  current  is  flowing,  or,  in  other  words,  whether  the  re- 
sistance is  higher  or  lower  in  the  unknown  arm  than  in  the 
arm  with  the  variable  resistance,  and  the  operator  is,  there- 
fore, entirely  in  the  dark  and  at  a  loss  to  know  whether  to 
increase  or  decrease  the  known  resistance  to  strike  a  bal- 
ance. 

The  portable  testing  set  seems  to  offer  the  best  solution  of 
the  problem,  although  the  hitherto  high  cost  has,  to  a  great 
extent,  prohibited  its  use  in  shop  practice.  An  instrument 
of  this  type,  however,  accurately  adjusted  and  containing  a 
galvanometer,  which  would  not  be  more  susceptible  to  out- 
side magnetic  influences  than  any  high  grade  commercial 
voltmeter,  and  without  batteries  (most  shops  have  batteries 
and  therefore  do  not  care  to  pay  for  high  priced,  portable 
drv  cells),  at  an  expense  not  exceeding  $25,  should  find  a 
place  in  every  shop  where  resistance  has  to  be  measured. 
Such  an  instrument  is  already  on  the  market. 

J.  Albert   Massie. 


NO  MORE  PASSES  IN  NEBRASKA. 


One  of  the  state  laws  which  went  into  effect  Juh'  11  pro- 
hibits persons  or  corporations  from  furnishing  to  any  offi- 
cials of  cities  or  towns  in  Nebraska  free  light,  water,  tele- 
phone or  transportation  service,  or  to  charge  a  less  rate  than 
is  charged  other  patrons.  If  any  oflicial  violates  this  law 
he  is  fined  upon  conviction  not  less  than  $200  or  more  than 
$500  and  his  ofHce  is  declared  vacant.  In  consideration  of 
this  law  the  Omaha  Street  Railway  sent  out  the  following 
to  those  interested  : 

Our  attorney  expresses  the  opinion  that,  inasmuch  as  the  penalties 
seem  unusually  severe,  that  as  a  matter  of  protection  to  all  parties  in 
interest  with  us,  we  should,  as  far  as  possible,  place  in  the  hands  of 
those  connected  with  city  affairs  who  have  had  transportation,  some 
special  notice  of  the  action  of  the  state  legislature. 

It  will  be  seen  that  outside  of  the  misdemeanor  provisions,  with  its 
fines,  etc.,  Sec.  7  declares  that  upon  conviction  of  any  officer  for  vio- 
lation under  the  act  that  this  office  shall  become  vacant  and  subject 
to  the  law  governing  vacancies. 

We  regret  that  we  have  to  place  this  matter  before  you,  and  ask 
your  aid  in  complying  with  the  law,  but  we  see  no  other  course  open 
to  us  at  present,  and  on  July  11,  1897,  our  conductors  will  be  instruc- 
ted to  collect  from  those  holding  passes  by  virtue  of  their  connection 
with  any  of  the  city  departments. 

The  police  are  especially  dissatisfied  with  the  operation  of 
the  law  as  their  duties  often  require  them  to  make  long  and 
quick  trips.  Their  street  car  fare  will  amount  to  a  larger 
sum  than  they  can  afford  to  pay. 
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California. 

Oakland,  Cal.— Suit  against  the  East  Oakland  Street  Railway 
Company  and  others,  to  recover  on  two  notes  for  $25,000  each,  has 
been  brought  by  the  Realty  Syndicate  Coinpany. 


San  Diego,  Cal.— Affairs  of  the  Citizens  Traction  Company  are 
still  in  litigation  after  five  months  of  negotiation.  Recently  $12,000 
of  receiver's  certificates  were  sold  to  representatives  of  Spreckels, 
owner  of  the  rival  street  car  system,  and  he  will  probably  ultimately 
acquire  the  plant. 

Chicago. 

Chicago. — The  Chicago  Passenger  Railway,  controlled  by  the 
West  Chicago  Street  Railroad  Company,  has  given  a  blanket  mort- 
gage for  S2,ooo,ooo  to  the  Equitable  Trust  Company. 


Chicago. — Mayor  Harrison's  veto  of  the  ordinance  granting  the 
General  Electric  Railway  Company  right  to  install  the  overhead 
trolley  in  place  of  the  Love  conduit  has  been  sustained. 


Chicago. — On  July  31  the  Chicago  General  Railway  Company 
began  operating  its  cars  over  the  22nd  street  tracks  of  the  Chicago 
City  Railway  between  the  river  and  lake.  It  is  proposed  that  stock- 
holders of  the  Illinois  National  Bank  purchase  the  bonds  of  the 
Calumet  Electric  Railway  held  by  the  bank. 


Chicago. — Judge  Showalter  has  decreed  the  sale  of  the  Englewood 
&  Chicago  Electric  Street  Railway.  The  proceeds  will  be  applied 
first  to  pay  the  s6o,ooo  of  series  A  receiver's  certificates,  then  S260,- 
000  of  series  B  certificates,  and  lastly  the  bonds.  The  organization 
of  a  new  company  has  already  been  agreed  upon. 


Chicago. — Judge  Horton  has  discharged  John  A.  Roche,  receiver 
of  the  Suburban  Construction  Company.  New  officers  have  been 
elected  for  the  Suburban  Railway  Company.  William  H.  Holcomb 
is  president,  J.  Charles  Moore,  treasurer  and  C.  S.  Leeds,  secretary. 
From  this  it  would  appear  that  Mr.  Leeds  has  been  successful  in 
regaining  control,  and  probably  with  the  assistance  of  Charles  T. 
Yerkes,  J.  Charles  Moore  being  president  of  a  line  in  which  Mr.  Yerkes 
is  interested. 


Colorado. 

Cripi'LE  Creek,  Colo.— The  Cripple  Creek  District  Railway  is 
pushing  construction.  On  July  8  the  company  ordered  27,000  lbs.  of 
trolley  and  feeder  wire. 

Colorado  Si'Ri.sgs,  Colo. — Irvin  Howbert,  promoter,  asks  the 
city  council  of  Colorado  Springs  for  a  franchise  and  water  rights  for 
an  electric  road  to  be  built  between  that  place  and  Cripple  Creek. 


Pueblo,  Colo. — The  Pueblo  Electric  Street  Railway,  the  Pueblo 
Gas  &  Electric  Light  Company,  the  Pueblo  Light,  Heat  &  Power 
Company  and  the  Citizens'  Light,  Heat  &  Power  Company  will  be 
consolidated.  

Cripple  Creek,  Colo. — A  mortgage  has  been  given  by  the  Crip- 
ple Creek  District  Railway  Company  to  the  Central  Trust  Company 
of  New  York  to  secure  an  issue  of  S5oo,ooo  bonds.  The  proceeds 
will  be  employed  to  build  the  road  as  reported  in  these  columns. 


Ouray,  C')LO.— Surveys  have  been  made  and  details  arranged  for 
the  construction  of  eight  miles  of  cog  wheel  electric  railway  from 
Ouray  to  the  famous  Virginius  mine  and  Revenue  tunnel.  The 
enterprise  is  backed  by  the  Virginius  Company,  of  which  A.  1'.. 
Reynolds  of  Denver  is  the  head. 


Denver,  Colo. — The  Loretto  Heights  Railway  Company  has  been 
incorporated  to  build  a  car  line  two  miles  long.    The  cars  will  be 


drawn  by  horses  at  first,  but  if  the  project  proves  a  success  electricity 
will  be  installed  as  a  motive  power,  current  being  supplied  by  the 
Denver  Tramway  Company.  Capital  stock,  Si5,ooo;  incorporators. 
Rev.  T.  H.  Malone,  Charles  M.  Ford,  Thomas  J.  Carlin,  Mary  E. 
Bindewald  and  Mary  C.  Walsh. 


Cripple  Creek,  Colo.— Charles  W.  Hascall,  one  of  the  pro- 
moters of  the  Canon  City  &  Cripple  Creek  Gold  Belt  Railroad,  says 
the  bonds  of  the  company  have  been  placed  in  New  York.  The 
overhead  trolley  will  be  used.  Orman  Crook  &  Co.,  have  been 
awarded  the  contract  for  the  first  five  miles  of  grading.  Power 
houses  will  be  erected  at  three  points  along  the  line,  to  be  supplied 
with  fuel  from  the  company's  own  mines.  At  Canon  City  the  com- 
pany will  operate  a  large  reduction  works.  The  estimated  cost  of 
construction  is  $1,500,000.       

Connecticut. 

Hartford,  Conn. — Poles,  wire  and  ties  for  the  proposed  exten- 
sion from  Farmington  toPlainville  have  been  purchased  by  the  direc- 
tors of  the  Hartford  &  West  Hartford  Street  Railway.  Senator  Gay, 
a  director  says;  "  We  expect  to  have  this  road  completed  and  run- 
ning by  the  last  of  September,  as  there  is  no  hard  digging  along  any 
portion  of  the  entire  route,  and  we  do  not  anticipate  any  trouble  in 
securing  the  right  of  way." 


Delaware. 

Wilmington,  Del. — The  New  Castle  &  Wilmington  Electric 
Railway  Company  has  been  doin'.;  a  large  business.  F.  H.  Treat,  of 
Philadelphia,  has  been  elected  president;  Judge  Koch,  of  Pottstown, 
vice-president,  and  C.  P.  King,  of  Philadelphia,  secretary  and  treas- 
urer.   

District  of  Columbia. 

Washington,  D.  C. — An  extension  of  ten  miles  from  Falls 
Church  to  Fairfax  is  contemplated  by  the  Washington,  .-\rlington  & 
Falls  Church  Electric  Railway  Company. 


Washington,  D.  C. — Again  will  the  commissioners  try  to  sell  the 
Anacostia  Railroad  to  satisfy  certain  certificates  of  indebtedness.  It 
is  alleged  the  company  owes  the  Dis:rict  $4,000  for  repaying. 


Georgia. 

.Savannah,  (".a. — The  City  &  Suburban  Railway  Company,  it  is 
said,  will  e<iuip  the  lines  between  Sandy  and  Montgomery  with 
electricity. 

Atlanta,  Ga. — D.  H.  Livermore  has  interested  northern  capital 
ill  the  Atlanta  Electric  Railway  with  a  view  to  its  extension  to  the 
Ijusiness  part  of  the  city.       

Iowa. 

Mason  City,  1a. — The  Mason  City  &  Clear  Lake  Traction  Com- 
pany has  placed  its  line  in  operation. 


DuDUciUE,  1a. — Mayor  Duffy  has  signed  the  ordinance  extending 
the  franchise  of  the  Dubuque  Street  Railway  to  1948. 


Illinois. 

Fkei'.I'ORT,  111. — Citizens  offer  to  aid  the  Freeport  General    IClec- 
tric  Company  to  extend  the  car  line  to  South  Freeport. 


Waukegan,  III. — Work  has  begun  on  the  extension  of  the  liluff 
City  Electric  Street  Railway  to  Evanston.  Ground  has  been  broken 
at  Wilmette.  

East  St.  Louis,  III.— The  l''.ast  St.  Louis  Electric  Street  Railway 
Company  on  July  16  [letitioncd  llu'  city  council  for  franchises  to  build 
lines  running  north  and  east. 
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East  St.  Louis,  III.— The  Belleville  &  St.  Louis  Electric  Rail- 
way Company  is  buying  right  ol  way.  The  stockholders  are  Edward 
Abend,  Sr.,  Paul  \V.  Abt,  John  A.  Day,  George  J.  Kobusch,  Judge 
H.  S.  Priest,  A.  M.  Meintz  and  Charles  Sutter. 


East  St.  Louis,  III. — Within  six  months  the  extension  of  the 
East  St.  Louis  Electric  Street  Railway  to  Gross  Park  and  the  city 
limits  will  be  completed.  Surveyors  are  now  at  work  on  this  line 
and  when  through  with  it,  will  survey  other  lines  which  will  be 
extended  later.  

East  St.  Louis.  III. — The  East  St.  Louis  &  Belleville  Electric 
Railway  Company  has  been  incorporated  to  build  between  the  two 
cities.  Capital  stock,  $50,003;  incorporators,  John  A.  Day,  Belleville; 
Charles  Sutter,  St.  Louis;  Paul  \V.  Abt,  Albert  M.  Meints  and  E.  C. 
Rhoads,  East  St.  Louis. 

JOLlET,  III. — The  recently  incorporated  Kankakee,  Wilmington 
&  Morris  Electric  Railway  Company  has  elected  J.  A.  Henry  of 
Joliet,  president,  Thomas  J.  Divens  of  Chicago,  vice-president,  and 
John  Hulsizer  of  Joliet,  secretary  and  treasurer.  No  time  has  been 
set  for  construction  to  begin,  this  depending  largely  upon  the  sub- 
scriptions of  landowners. 

Lake  Forest,  III. — The  first  5o-year  franchise  in  Illinois  was 
granted  July  23  by  the  Lake  Forest  council  to  the  Bluff  City  Electric 
Street  Railway  of  Waukegan,  in  which  C.  E.  Loss,  the  railway  builder 
is  interested.  The  company  pays  Sio,ooo  cash  or  Si5,ooo  bonds, 
and  will  pave  the  right  of  way.  Immediately  the  company  will  build 
to  Highland  Park,  and  next  spring  to  North  Evanston,  thus  giving  a 
continuous  ride  of  36  miles  along  the  north  shore. 


Indiana. 


Indianapolis,  Ind.  — The  suit  of  Knight  &:  Jilson  to  have  a 
receiver  appointed  for  the  Indianapolis  &  Broad  Ripple  Rapid 
Transit  Company  has  been  dismissed,  their  claim  having  been  paid. 


Crawfordsville,  Ind. — It  is  said  several  capitalists  are  inter- 
ested in  a  scheme  to  construct  an  electric  railway  from  Crawfords- 
ville to  the  Shades  of  Death. 


Marion,  Ind. — The  Indianapolis,  Anderson  &  Marion  Electric 
Railway  Company  has  canceled  its  contract  with  Mr.  Enricht  of  Chi- 
cago for  the  construction  of  the  line,  and  is  now  considering  proposi- 
tions from  other  contractors.  At  a  recent  meeting  in  the  office  of 
Judge  T.  L.  Sullivan  at  Indianapolis  the  following  directors  were 
elected.  Frank  A.  Maus,  Noah  Clodfelter,  D.  J.  Sullivan  and  Mr. 
Pearson  of  Alexandria.         

Hammond,  Ind. — The  council  has  granted  a  3o-year  franchise  for 
a  street  railway  in  the  two  principal  streets,  to  a  number  of  Chicago 
and  Crown  Point  capitalists.  The  line  will  form  part  of  one  25  miles 
in  length  and  will  connect  with  Cedar  Lake,  Crown  Point,  Griffith  and 
Highlands.  Passengers,  freight  and  express  packages  will  be  carried 
on  hourly  trains.  Among  those  interested  are  Lamb  D.  Wold,  John 
Brown,  John  G.  Strabel,  Robert  P.  Bates  and  Malcom  T.  Hart. 


Indianapolis,  Ind. — Suit  for  attachment  has  been  brought  against 
the  Indianapolis,  Anderson  &  Marion  Electric  Railway  Company  by 
the  F.  C.  Austin  Manufacturing  Company  of  Chicago.  Plaintiff  sold 
to  Cochran  &  Ross,  who  are  grading  the  road,  a  leveling  machine 
and  were  given  an  order  on  the  company  for  $1,050,  which  was 
accepted  by  Louis  Enricht,  the  general  contractor.  It  is  alleged  the 
account  has  never  been  paid  and  judgment  is  asked  against  the  rail- 
road company  and  Mr.  Enricht. 


Kansas. 


Galena,  Kan. — The  electric  railway  people  have  engaged  J.  B. 
Hodgdon  to  make  a  survey  of  their  proposed  line  between  Galena 
and  Baxter  Springs. 

Wichita,  Kan. — The  Wichita  Street  Railway  &  Power  Company 
has  transferred  its  lines  to  the  Wichita  Street  Railway  Company, 
recently  organized  by  a  Boston  syndicate  headed  by  William  F. 
Ellis,  of  Boston. 


Leavenworth,  Kan.— Willard  E.  Winner,  of  Lansing,  has  applied 
to  the  county  commissioners  for  a  franchise  to  build  an  electric  road 
between  Lansing  and  Leavenworth.  It  is  said  that  Mr.  Winner  has 
already  obtained  the  necessary  capital. 


Leavenworth,  Kan. — When  the  matter  of  granting  a  right  of  way 
to  the  Winner  Electric  Railway  came  up  before  the  county  board, 
Attorneys  Kelso  and  Van  Tuyl  asked  that  the  matter  be  postponed 
until  the  August  meeting  stating,  that  they  represented  parties  who 
would  ask  fur  a  franchise  to  build  an  electric  railway  from  Kansas 
City,  Mo.,  through  Lansing  to  Leavenworth,  .\tchinson  and  probably 
St.  Joseph. 

Kentucky. 

Paducah,  Ky.— a  consolidation  of  the  People's  with  the  Paducah 
Street  Railway  is  being  negotiated. 


Louisville,  Kv.— The  Louisville  Street  Railway  Company's  plan 
to  raise  $250,000  by  the  conversion  of  5,000  shares  of  common  into 
preferred  stock  has  been  successful. 


Maine. 

Waterville,  Me.— The  reorganization  of  the  WaterviUe  & 
Fairfield  Electric  Railway  &  Light  Company  is  progressing.  W.  D. 
Spaulding  of  Boston,  representing  bondholders  and  I.  C.  Libby  of 
Waterville,  will  each  advance  $20,000  for  the  contemplated  improve- 
ments. 


Lewiston,  Me. — A  syndicate  of  Maine  capitalists  has  purchased  a 
controlling  interest  in  the  bonds  of  the  Lewiston  &  Auburn  Railroad 
Company.  The  railroad  will  be  reorganized.  It  is  said  that  81  miles 
of  extensions  will  be  built  with  Lewiston  asthe  center,  including  lines 
to  Brunswick,  Bath,  Turner  and  Sabattus. 


Maryland. 

Hagerstown,  Md. — Baltimore  capitalists,  it  is  said,  will  construct 
an  electric  road  between  the  various  resorts  in  the  vicinity  of  Pen- 
mar.  A  surveying  party  is  working  between  Penmar  and  Waynes- 
boro.   

Massachusetts. 

Milford,  Mass. — It  is  said  the  Milford  Street  Railway  Company 
will  not  build.  

Fall  River,  Mass. — The  Globe  Street  Railway  petition  for  an 
extension  in  Thompson  and  Brownell  streets  was  heard  July  19. 


Worcester,  Mass. — The  petition  of  the  Worcester  &  Clinton 
Street  Railway  Company  for  an  extension  through  Clinton  was 
heard  August  4.  

Boston,  Mass. — The  Boston  Elevated  Railroad  Company  has 
asked  the  state  railroad  commissioners  to  approve  an  issue  of 
$15,000,000  capital  stock. 

Beverly,  Mass. — It  issaidthat  President  Fergus,  of  the  Gloucester, 
Essex  &  Beverly  Street  Railway  plans  a  branch  line  four  miles  in 
length  from  Essex  to  Manchester. 


Brockton,  Mass. — The  work  on  the  Taunton  end  of  the  Taunton 
&  Brockton  Street  Railway  Company's  line,  which  was  delayed 
owing  to  the  non-arrival  of  rails,  has  been  resumed. 


Framingham,  Mass. — The  Framingham  Union  Street  Railway, 
which  for  ten  years  has  been  operated  by  horse  power,  has  just  been 
equipped  in  its  central  division  with  four  electric  cars. 

Brockton,  Mass. — The  state  railroad  commission  has  granted  the 
Taunton  &  Brockton  Street  Railway  Company  permission  to  issue 
$100,000  of  bonds,  and  to  cross  the  Consolidated  Company's  tracks  at 
South  Easton. 

Bridgewater,  Mass.— H.  Fisher  Eldredge,  John  M.  Stetson,  N. 
F.  Ryder  and  others  have  incorporated  the  Bridgewater  &  Middle- 
boro  Street  Railway  Company  to  build  an  electric  line  between  the 
two  cities. 
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Fall  River,  Mass. — The  project  to  build  an  electric  road  from 
Fail  River  through  Swansea  and  Warren  to  connect  with  the  con- 
templated extension  of  the  Union  Street  Railway  of  Providence  has 
been  revived  

Mansfield,  Mass. — E.  D.  Hewins  of  Boston  is  treasurer  of  the 
Norton  &  Attleboro  Street  Railway  Company,  recently  incorporated 
to  build  5.5  miles  of  electric  road  between  Norton  and  Attleboro. 
Capital  stock,  S40,ooo.  

Braintree,  Mass. — The  railroad  commissioners  have  authorized 
the  purchase  of  the  Randolph  Street  Railway  by  the  Braintree  Com- 
pany. For  this  purpose  the  latter  is  authorized  to  issue  §35,000  addi- 
tional capital  stock  to  be  exchanged  for  stock  of  the  former. 


Boston,  M.^ss.^The  Boston  Elevated  Railroad  Company  has  been 
authorized  to  issue  §10,000,000  of  capital  stock.  Engineer  Kimball 
estimates  the  cost  of  constructing  ten  mdes  of  road  at  S3, 000,000.  His 
estimates  includes  53  motorcars  at  Sio,ooo  each  and  144  trailers  at 
S3,ooo  each.  

Mansfield,  Mass. — A  company  has  been  formed  to  build  ten 
miles  of  electric  road  to  Easton.  The  directors  are  David  E.  Hard- 
ing of  Mansfield,  Lemuel  K.  Wilbur  of  Easton,  Douglas  A.  Brooks 
of  Braintree,  Edward  D.  Hewins  of  Boston,  Josiah  F.  Gaward  of 
North  Easton,  Franklin  Mead  of  Norton  and  George  H.  Swazey  of 
Maiden.  

Worcester,  Mass. — The  Worcester  &  Blackstone  Street  Rail- 
road Company  has  been  formally  organized  with  the  election  of  M. 
J.  Whittall  of  Boston,  as  president;  Alfred  Thomas,  vice-president, 
and  Willard  E.  Ballou,  clerk.  The  officers  will  operate  the  road 
themselves,  the  talked  of  consolidation  with  the  Worcester  &  Subur- 
ban being  improbable. 

Pittsfield,  Mass. — The  Peck  Manufacturing  Company  has  had 
a  survey  made  for  an  extension  of  the  Pittsfield  Street  Railway  in 
Peck's  road.  R.  D.  Gillette,  of  the  Peck  Company,  is  himself 
engaged  in  the  street  railway  business  at  Westfield,  and  is  so  confi- 
dent that  the  extension  would  prove  a  paying  investment  that  his 
company  will  take  enough  stock  in  the  railroad  to  build  the  new  line. 
Rumor  has  it  that  other  interests  are  figuring  on  building  an  electric 
road  over  some  of  the  most  important  streets  in  the  city. 

Michigan. 

Jackson,  Mich. — An  electric  railway  is  projected  from  Jackson  to 
Howell,  via  Dansville.  

Adrian,  Mich. — The  sale  of  the  Adrian  Street  Railway  has  been 
continued  for  60  days,  the  court  not  approving  the  ridiculously  low 
bid  of  $3,000  made  by  H.  R.  Clark. 


Saginaw,  Mich. — The  receivers  of  the  Union  Street  Railway  have 
been  authorized  to  issue  §35,000  of  certificates,  of  which  §4,000  will 
be  expended  for  necessary  repairs. 


Flint,  Mich.— Flint  capitalists  have  decided  to  raise  §50,000  to 
build  16  miles  of  electric  railway  to  Long  Lake  and  Fenton.  George 
H.  Johnson  of  New  York,  promises  §150,000  of  eastern  capital. 


Paw  Paw,  Mich. — Mr.  Patterson  of  Benton  Harbor  and  Mr. 
Kifield  of  Chicago  are  about  to  purchase  the  franchises  of  the  pro- 
posed S.  H.  &  E.  Electric  Railway.  Citizens  have  been  asked  to 
subscribe  $10,000  toward  building  the  road. 

Detroit,  Mich. — Citizens  of  Utica  are  enthusiastically  in  favor  of 
the  proposed  electric  railway  from  Detroit  to  Romeo  via  Center  line, 
Warren,  Utica,  Disco  and  Washington,  which  is  being  promoted  by 
Fred  Blakeley,  of  Detroit,  on  behalf  of  Pack  and  Everett. 

Saoinaw,  MlCH.^Receivers  Loring  and  Morley,  for  the  bond- 
holders, have  taken  possession  of  the  Union  Street  Railway.  After 
standing  still  a  week  the  cars  have  been  placed  in  operation.  The 
settlement  has  been  secured  by  the  bondholders  paying  the  §17,000 
due  the  city.  

Saoi.naw,  Mich. — On  receipt  of  the  supreme  court  decision  sus- 
taining the  revocation  of  the  Union  Street  Railway  franchise,  the  city 


ran  a  20-ton  road  roller  on  the  track  in  front  of  the  car  house,  thus 
stopping  operation.  The  council  then  prepared  a  new  franchise  to 
be  sold  to  the  highest  bidder,  but  was  enjoined  from  proceeding  by 
the  circuit  court  on  petition  of  the  bondholders. 


Benton  Harbor,  Mich.— Judge  Coolidge  has  dissolved  the  injunc- 
tion issued  upon  application  of  Vice-president  Deam  against  other 
directors  of  the  Benton  Harbor  Electric  Railroad.  The  decision 
declares  that  the  5,500  shares  of  stock  which  were  divided  among 
the  directors  were  null  and  void.  The  court  also  ordered  Deam  to  at 
once  open  the  safe  of  the  company,  the  combination  to  which  he  is 
alleged  to  have  changed  and  to  deliver  over  to  the  company's  secre- 
tary all  the  books  and  papers  belonging  to  the  company.  There  are 
now  but  800  shares  of  stock  out,  the  original  amount  issued.  The 
stock  book  shows  that  they  are  held  100  shares  each  by  the  following 
eight  persons,  H.  D.  Deam,  John  L.  Deam,  A.  H.  Deam,  John  S. 
Moats,  John  W.  Hamilton,  Charles  G.  Davies  and  H.  W.  Griswold. 
It  is  intimated  that  some  of  the  stock  above  mentioned  has  been  sold 
by  the  original  holders  and  that  the  defendants  in  the  case  now  have 
a  majority  of  the  stock  of  the  company.  The  court  also  held  the  500 
shares  alleged  to  have  been  issued  to  H.  D.  Deam  for  past  services 
were  illegally  issued  and  that  they  were  worthless.  Arrangements 
will  be  made  at  once  to  resume  work  on  the  road. 


Minnesota. 


Mankato,  Minn. — Bankson  Taylor  of  St.  Paul  is  investigating  the 
possibilities  of  constructing  an  electric  railway  in  Mankato.  Capital- 
ists of  St.  Paul  are  interested. 


St.  Cloud,  Minn. — Local  bondholders,  representing  §16,500  have 
accepted  the  terms  of  the  eastern  bondholders,  who  now  own  all  the 
stock.  The  line  will  be  improved  from  one  end  to  the  other  with  a 
view  to  placing  it  on  a  paying  basis.  It  will  be  taken  out  of  the 
receiver's  hands  as  soon  as  necessary  arrangements  can  be  made. 
The  eastern  bondholders  have  settled  the  claim  of  Receiver  C.  S. 
Benson  of  the  Water,  Light  &  Power  Company,  for  $4,000  for  power, 
also  a  claim  of  §2,500  for  personal  injury. 


Mississippi. 

Jackson,  Miss. — With  regard  to  the  new  electric  railroad  Robert 
E.  McKisson,  mayor  of  Cleveland,  O.,  says  :  "The  city  council  of 
Jackson  granted  a  franchise  to  the  Jackson  Railroad  &  Light  Com- 
pany, to  construct  and  operate  an  electric  railway  over  five  miles  of 
streets,  and  to  build  and  operate  an  electric  light  and  gas  plant.  The 
company  is  capitalized  at  §250,000,  and  C.  W.  Howard,  a  wealthy 
citizen  of  Chattanooga,  Tenn.,  is  the  chief  holder.  I  do  not  own  any 
of  the  stock,  but  am  interested  as  a  promoter  of  the  enterprise.  I 
went  down  there  to  get  the  matter  through  the  council,  and  succeeded 
admirably.  The  city  of  Jackson  has  a  lighting  contract  which 
expires  in  1899,  so  that  we  will  not  have  to  hurry  in  establishing  our 
plant,  but  the  street  railway  has  to  be  commenced  right  away.  The 
company  may  sell  its  rights  to  some  one  else  after  a  while." 

Missouri. 

JOPLIN,  Mo. — The  city  council  is  asked  to  grant  an  electric  railway 
franchise.  

St.  Louis,  Mo. — I'he  sale  of  the  Fourth  Street  &  Arsenal  Railroad 
to  .'\lbert  Arnstein  for  §70,050  will  be  set  aside  by  Judge  Flitcrafl. 


Kansas  City,  Mo. — The  Supreme  Court  has  affirmed  the  ruling 
of  Judge  Slover  in  annulling  the  franchise  of  the  East  Fifth  Street 
Railway  Company.    The  line  has  not  been  operated  for  three  years. 


St.  Louis,  Mo. — The  St.  Louis  Railroad  Company  asks  the  council 
for  right  to  extend  the  Broadway  cable  road  to  the  south,  and  for 
permission  to  install  electricity  in  place  of  the  rope.  The  Southern 
Electric  road  views  this  proposition  with  disfavor,  as  it  would  be  an 
invasion  of  its  territory.        

Kansas  City,  Mo.- -The  Kansas  City  &  Leavi'iiworth  Traction 
Company  has  been  incorporated  to  build  a  great  intcrurban  electric 
railroad.  Capital  stock,  §250,000;  incorpor,itors,  F.  D.  Ilutchiiigs, 
James  F.  Getty,  C.  F.  Hutchings  and  Benjamin  .Schierle,  of  Kansas 
City,  and  W.  F.  Street,  of  New  York, 
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St.  Louis,  Mo.— Receiver  Green,  of  the  Fourth  Street  &  Arsenal 
Railroad,  has  been  discharged  by  Judge  Flitcraft.  The  sale  of  the 
road  has  been  set  aside,  and  the  road  placed  in  the  same  position  it 
was  in  before  the  receivership  proceedings  were  brought,  excepting 
that  Sg.ooo,  which  was  put  up  by  the  road's  backers,  was  applied  to 
pay  debts. 

St.  Louis,  Mo.— The  North  &  South  Railway  Company  has  been 
granted  a  franchise  to  build  32  miles  of  electric  road  in  the  heart  of 
the  city.  Construction  must  begin  within  six  months  and  be  com- 
pleted within  two  years.  The  incorporators  of  the  company  are  John 
H.  Blessing,  John  H.  Overall,  F.  F.  Birada,  John  .A..  Holmes,  T.  H. 
Rockwood  and  G.  Becker. 

Nebraska. 

Lincoln,  Neb.— M.  L.  Scudder  of  New  York,  and  Judge  Belcher 
of  New  London,  Conn.,  representing  bondholders,  are  in  Lincoln  to 
Investigate  closely  the  Lincoln  Street  Railway,  with  a  view  to  taking 
the  road  out  of  the  hands  of  Receiver  B.  D.  Slaughter,  who  has  made 
a  good  record  during  his  two  years  of  management.  When  reorgan- 
ized an  extension  will  probably  be  built  to  Havelock. 


Nevada. 

Reno,  Nev. — W.  G.  Caffrey  and  associates  contemplate  construct- 
ing an  electric  railway  to  carry  ore  from  Olinghouse  canyon  to  the 
river.  Afterward  they  may  put  in  a  line  from  the  Adelaide  copper 
mines  to  the  concentrator  at  Golconda. 


New  Hampshire. 

Exeter,  N.  H.— The  new    Exeter   Electric   Street   Railway   has 
been  placed  in  operation.     The  road  is  12  miles  long. 


New  Jersey. 

Plainfield,  N.  J.— The  trolley  extension  up  Watchung  Mountain 
has  been  abandoned  owing  to  the  refusal  of  two  property  owners  to 
give  their  consent.  

Englewood,  N.  J.— Mayor  Currie  has  signed  the  ordinance  grant- 
ing the  trolley  company  right  of  way  on  Palisade  avenue.  The  com- 
pany will  now  apply  for  the  right  to  cross  the  Northern  Railroad  at 
grade.  

Hackensack,  N.  J.— The  Hackensack  &  Passaic  Railroad  Com- 
pany has  been  organized  to  build  from  Passaic  to  Garfield  and  Lodi 
to  connect  with  the  Union  Traction  Company's  line  in  Hackensack. 
Among  those  interested  are  W.  P.  Standish,  of  Hackensack;  J.  H. 
Hertzberger,  of  New  York,  and  Mr.  Smith,  of  Jersey  City. 


New  York. 


New  York,  N.  Y. — Rumor  has  it  that  a  project  is  on  foot  to  grid- 
iron the  whole  of  Westchester  county  with  trolley  lines. 


Albany,  N.  Y.— The  new  electric  railway  connecting  the  Albany 
Railway  and  the  Cohoes  City  Railway  has  been  placed   in  operation. 


New  York,  N.  Y.— Plans  for  a  3-story  power  house  on  ist  avenue 
have  been  filed  by  the  Metropolitan  Street  Railway  Company.  It 
will  cost  $350,000. 

Olean,  N.  Y. — The  state  railroad  commissioners  have  approved 
an  increase  in  the  capital  stock  of  the  Olean  Street  Railway  from 
Si 6,000  to  §300,000.  

Oneonta,  N.  Y. — The  application  of  the  Oneonta  Street  Railroad 
for  permission  to  build  a  line  on  Maple  street  has  been  granted  by 
the  state  railroad  commission. 


New  York,  N.  Y.— The  Metropolitan  Street  Railway  sale  of 
S2,ooo,ooo  5  per  cent  bonds  was  enormously  oversubscribed,  investors 
having  offered  to  buy  $50,000,000. 


Long  Island,  City,  N.  Y. — Citizens  of  Whitestone  have  united  in 
an  effort  to  secure  an  extension  of  the  Steinway  Electric  Railway 
from  College  Point  to  their  village. 


Cortland,  N.  Y. — The  judgment  for  $298  in  favor  of  Anna  V. 
Ray  having  been  satisfied,  the  sheriff  has  released  the  coal  supply 
and  rolling  stock  of  the  Cortland  &  Homer  Traction  Company. 


Oneonta,  N.  Y. — The  application  of  the  Oneonta  Street  Railway 
Company  for  permission  to  change  its  motive  power  from  horse  to 
electricity  has  been  granted  by  the  state  railroad  commissioners. 


Olean,  N.  Y. — A  movement  is  on  foot  to  extend  the  Olean,  Rock 
City  &  Bradford  Electric  Railroad,  now  running  to  Rock  City,  to 
Duke  Centre  from  Red  Rock,  or  to  traverse  the  old  Kendall  and 
Eldred  narrow  gage  route. 

Buffalo,  N.  Y. — The  counsel  and  president  of  the  Buffalo  & 
Depew  Railroad  Company  have  agreed  with  the  village  of  Depew  to 
accept  some  minor  changes  in  the  franchise.  As  soon  as  all  consents 
are  obtained  construction  will  begin. 


Syracuse,  N.  Y. — Seventeen  acres  of  land  has  been  purchased  by 
the  .Syracuse  &  .Suburban  Railway,  on  which  it  is  said  water  power 
will  be  developed.  The  Syracuse  Rapid  Transit  Company  has 
applied  for  a  franchise  for  ten  miles  of  track. 


Syracuse,  X.  Y. — The  ordinance  granting  a  franchise  to  the  Onon- 
daga Lake  Railroad  Company  has  been  signed  by  Mayor  McGuire. 
Two  per  cent  of  the  gross  receipts  must  be  paid  into  the  city  treas- 
ury, and  the  road  must  be  completed  before  October  i,  1S98. 

Patchogue,  N.  Y. — No  action  has  been  taken  by  the  Patchogue 
&  Port  Jefferson  Traction  Company  on  the  franchise  recently  granted 
by  the  Patchogue  village  trustees.  Its  restrictive  conditions  militate 
against  its  acceptance,  but  nothing  will  be  done  until  the  return  of 
President  Bailey  from  Europe  in  September. 


Oswego,  N.  Y.— C.  Sidney  Shepard,  Robert  Maclay  and  Max  B. 
Richardson  have  called  on  the  bondholders  of  the  Oswego  Street 
Railway  to  deposit  their  bonds  before  July  27.  If  a  majority  of  them 
do  so  the  road  will  be  taken  out  of  Receiver  Tiddman's  hands, 
properly  equipped  and  run  on  business  principles. 


Buffalo,  N.  Y. — The  report  that  a  receiver  would  be  asked  for 
the  Tonawan  la  Street  Railroad  is  denied  by  Treasurer  John  A. 
Read.  The  Buffalo  Traction  Company  has  let  the  contract  for  the 
erection  of  its  car  house  to  Henry  Rumrill,  Jr.,  &  Co.  Forty  car- 
loads of  rails  were  received  July  9  by  the  Traction  Company. 


Penn  Yan,  N.  Y.— Prospects  are  that  the  Savona  Valley  &  Lake 
Keuka  Electric  Railroad  route  will  be  modified  by  making  Penn  Yan 
the  terminus  in  place  of  Keuka,  as  was  first  proposed.  John  Zim- 
merman of  Bradford,  and  Frank  Plaisted,  of  Wayne,  are  getting 
right  of  way  over  the  abandoned  Corning  and  Sodus  bay  road  from 
Keuka  to  Penn  Y'an.  An  extension  from  Savona  to  Bath  is  also 
being  considered.  

Canandaigua,  N.  Y.— The  Canandaigua  Electric  Light  &  Street 
Railroad  Company  and  the  Canandaigua  Gas  Company  have  been 
reorganized  by  the  election  of  new  officers.  The  electric  company 
elected:  president,  Thomas  H.  Feary;  secretary  and  treasurer,  H.  B. 
Ferguson;  general  manager,  John  H.  Finney.  Directors,  Thomas  H. 
Feary,  J.  H.  Pardee,  Mr.  Root  and  J.  H.  Finney.  C.  S.  Purdy  was 
elected  superintendent. 

Nevvburgh,  N.  Y. — A  consolidation  of  the  Newburgh  Electric 
Railway,  Walden  &  Orange  Lake  Railroad  and  Newburgh  and 
Orange  Lake  Railroad  has  been  closed  by  the  incorporation 
of  the  Newburgh  Electric  Railway  Company,  under  which  name 
the  three  lines  will  be  operated.  Capital  stock,  $150,000;  direc- 
tors, Benjamin  Norton,  of  New  York;  Silas  B.  Dutcher,  William 
H.  Pouch,  Alfred  J.  Pouch,  Frederick  H.  Pouch,  Alden  S.  Swan, 
William  M.  Tobias  and  S.  Stewart  Whitehouse,  of  Brooklyn,  and 
Charles  N.  Finch,  of  Summit,  N.  J. 


CO.XSACKIE,  N.  Y.— T.  E.  Smith  of  New  York  is  the  principal  stock- 
holder in  four  electric  railway  companies  which  have  just  been  incor- 
porated. Other  stockholders  are  W.  G.  Raines,  W.  F.  Leland,  W.  F. 
Smith,  M.  E.  Ingersoll,  P.  .Anderson,  E.  Richter  and  Albert  .A.  Las- 
son  of  New  York,  and  George  C.  Spencer  of  Chicago,    These  com- 
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panics  will  operate  in  connection  with  the  Greene  County  Traction 
Company.  The  Coxsackie  &  Greenville  Traction  Company,  with 
5150,000  capital  stock,  will  build  12  miles  of  road  to  Greenville  and 
Durham.  The  Oak  Hill  Traction  Company,  with  8250,000  capital 
stock,  will  build  20  miles  of  road  to  Oak  Hill,  ConesviUe,  Cooksburg, 
RennselaerviUe,  East  Durham  and  Cairo.  The  Windham  Traction 
Company,  with  5250,000  capital  stock,  will  build  20  miles  of  road 
from  Durham  to  ConesviUe,  Manor  Hill,  Windham,  .Ashland,  Har- 
risonviUe  and  East  Windham.  The  Middletown  &:  Oak  Hill  Trac- 
tion Company,  with  5300,000  capital  stock,  will  construct  25  miles  of 
line  in  Greene,  Albany  and  Schoharie  Counties,  from  Rensselaerville 
through  Broome  and  Middleburg, 


North  Carolina. 

WiL.MlNGTON,  X.  C. — The  generator  of  the  Wilmington  Street 
Railway  was  burned  out  July  1 1  by  a  short  circuit  in  the  car  house.. 
Traffic  was  stopped  for  an  hour  and  a  half  until  the  reserve  machine 
could  be  connected.  

Ohio. 

Mansfield,  O. — The  proposed  line  between  Mansfield  and  Shelby 
is  a  steam  and  not  an  electric  road. 


Cl.MClNN.^Tl,  O. — The  Cincinnati  &  Miami  \'alley  Traction  Com- 
pany has  formally  placed  in  operation  its  line  between  Middletown 
and  Dayton. 

YofNGSTOWX,  <^. — R.  G.  Sykes  confirms  the  report  that  the  Mahon- 
ing Valley  Street  Railway  and  the  Trumbull  Electric  Railway  would 
be  consolidated.  ^ 

Cleveland,  O. — Stockholders  of  the  Cleveland  &  Lorain  Electric 
Railway  Company  met -August  11  to  increase  the  capital  stock  from 
5500,000  toSi.ooo.ooo. 

Canton,  O. — Engineer  George  P.  Williams  of  Pittsburg  has  been 
employed  by  capitalists  of  that  city  to  survey  the  proposed  Canton 
Louisville  &  Alliance  Street  Railway. 


C0LU.MBUS,  O. — The  Columbus  &  Buckeye  Lake  Traction  Company 
will  not  build,  the  promoters  alleging  that  the  sale  nf  their  bonds 
was  prevented  by  the  influence  of  steam  railroad  rivals. 


CoLl'MBl'S,  O. — Fenders  will  be  attached  to  its  cars  by  the  Colum- 
bus Central  Street  Railway  Company,  the  court  having  authorized 
the  sale  of  53,000  of  receiver's  certificates  for  this  purpose. 


Cleveland,  O. — The  temporary  injunction  restraining  the  Cleve- 
land Electric  Railway  Company  from  crossing  the  tracks  of  the 
Cleveland,  Canton  &.  Southern  Railroad  has  been  dissolved. 


Toledo,  O.— Rumor  has  it  that  the  Toledo  &  Maumee  \'alley 
Railroad  Company  will  lease  and  operate  the  Toledo,  Howling 
Green  &  Fremont  Electric  Railway,  and  subsequently  extend  to 
Waterville  and  Woodville. 


Defiance,  O. — Receiver  M.  R.  Fabin  of  the  Defiance  Light  & 
Railway  Company  has  been  instructed  by  the  court  to  operate  the 
cars  only  at  such  times  as  receipts  cover  expenses.  Accordingly 
operation  was  discontinued  July  9. 


Delawake,  O. — The  Delaware  Electric  Street  Railway  Company 
contemplates  building  an  extension  about  one  mile  in  length  and 
will  be  in  the  market  for  track  and  line  material.  Quotations  .should 
be  addressed  to  F.  P.  Welch,  manager. 


Chillicothe,  O.— J.  P.  Myers,  president  of  the  Electric  Street 
Railway,  Light  &  Power  Company,  says  that  as  soon  as  the  council 
settles  the  matter  of  right  of  way  the  company  will  begin  to  lay  ties 
and  put  in  track  for  the  line  to  Piatt  street  and  thence  to  Arch  street. 
A  number  of  improvements  have  been  made  at  the  power  house. 


Nafoleon,  O.— The  Napoleon  tSc  Terrace  Park  Railroad  Com- 
pany has  been  incorporated  to  build  a  street  railway  from  the  main 
line  of  the  Detroit  &  Lima  Northern  Railroad  to  Napoleon  and  Ter- 
race Park.  Capital  stock,  Sio,ooo;  incorporators,  E.  M.  Hiner,  A.  J. 
Hicbter,  M.  Donnelly,  James  W.  Hannaand  L.  L,  Oring, 


Columbus,  C— The  county  commissioners  on  July  30  hear  the 
petition  of  the  Buckeye  Lake  Electric  Railway  Company  for  a  con- 
tinuance of  its  franchise.  When  the  franchise  was  extended  last 
spring  it  was  promised  that  construction  would  be  in  progress  by 
July  I,  but  nothing  has  been  done.  However,  it  is  said  that  Hon. 
Thomas  J.  Keating,  attorney  for  the  company,  has  recently  suc- 
ceeded in  interesting  outside  capital. 


Dayton,  O. — Fremont  Hill  and  L.  A.  Scoville  of  Chicago  have 
been  over  the  route  of  the  proposed  Dayton  &  Western  Traction 
line  together  with  J.  C.  Feight,  the  promoter.  The  Dayton  &  Troy 
Traction  Company  is  being  organized  to  build  from  Dayton  to  Troy 
by  way  of  Harrisburg,  Union,  West  Miller,  Ludlow  Falls  and  Pleas- 
ant Hill.  Among  the  incorporators  are  Galen  C.  Wise,  A.  G. 
Feight,  W.  H.  Tomlinson,  M.  A.  Nipgen  and  F.  M.  Turner. 


.Ashland,  O. — The  New  London  &  Loudonville  Electric  Railroad 
Company,  which  proposes  to  build,  held  a  meeting  at  Ashland 
recently  and  elected  H.  A.  Thomas,  H.  A.  Mykrantz,  J.  R.  Swartz, 
Ashland;  G.  F.  Shelly,  Loudonville;  S.  J.  McCready,  New  London 
and  Bert  Hank  and  E.  J.  Best,  Cleveland,  directors.  The  following 
officers  were  elected:  H.  A.  Thomas,  president;  H.  A.  Mykrantz, 
vice  president;  F.  N.  Patterson,  secretary,  and  G.  A.  Ullman,  treas- 
urer. 

East  Liverpool,  O. — The  East  Liverpool,  Fredericktown  S:  Lis- 
bon Railroad  Company  has  been  incorporated  to  build  an  electric 
line  between  East  Liverpool  and  Lisbon.  Capital  stock,  5500,000; 
incorporators,  G.  A.  Steinbrenner,  Jonathan  Head,  S.  H.  Talles,  F. 
H.  Goff  and  Daniel  Moynahan.  The  latter  is  a  resident  of  Niles,  O., 
and  last  spring  sold  his  electric  railway  for  890,000  to  the  Niles  & 
Mineral  Ridge  Electric  Railway  Company.  James  L.  Charters  of 
Lisbon  has  been  getting  right  of  way  with  good  success.  At  Fred- 
ericktown the  company  has  bought  an  option  on  a  site  tor  a  power 
house. 

Pennsylvania. 

McDonald,  Pa.— The  Carnegie  &  Cannonsburg  Electric  Rail- 
way Company  is  meeting  with  success  in  getting  right  of  way. 


POTTSTOWN,  Pa. — Engineers  are  laying  out  the  extension  of  the 
Ringing  Rocks  Electric  Railway  to  New  Hanover,  a  distance  of  four 
miles.' 

TiTUSViLLE,  Pa. — Construction  of  the  Titusville  Electric  Street 
Railway  is  proceeding  under  the  supervision  of  W.  M.  Jeffries  of 
Warren. 

Pittsburg,  Pa.— Permission  to  extend  its  lines  along  Forbes  street 
from  Craig  street  to  Joncaire  has  been  granted  the  Consolidated 
Traction  Company. 

Chambersburg,  Pa.  —Place,  Smith  &  Miller,  of  the  proposed  trol- 
ley company,  have  presented  a  bond  to  the  borough  council  to  guar- 
antee construction. 

Easton,  Pa. — Surveyors  are  staking  out  the  route  of  the  new 
Easton,  Palmer  &  Bethlehem  Electric  Street  Railway,  the  right  of 
way  having  been  secured. 

CONNELLSVILLE,  Pa.— The  Connellsville,  New  Haven  &  Leisen- 
ring  Street  Railway  Company  contemplates  important  extensions  to 
\'anderbiU  and  Uniontown. 


Carlisle,  Pa.— The  council  has  passed  an  ordinance  depriving 
the  electric  railway  company  of  its  franchise  in  Carlisle,  alleging  that 
the  company  has  failed  to  fulfill  its  contract  with  the  town. 


West  Clarion,  Pa.— James  Bailey  of  Brockwayville  is  president 
of  the  West  Clarion  Railroad  Company,  just  incorporated  to  build 
an  electric  line  from  Brockwayville  to  the  West  Clarion  Mines. 
Capital  stock,  520,000. 

Reading,  Pa.— The  Mohnsville  &  Adamstown  Passenger  Railway 
Company  has  voted  to  change  its  motive  power  from  steam  to  elec- 
tricity. The  electric  current  will  be  supplicrl  by  the  Reading  & 
Southwestern  Railway  Company. 


Butler,  Pa.— The  Butler  Traction  Company  has  been  incorpora- 
ted. Capital  stock,  550,000;  incorporators,  T.  B.  Clawson  and  J.  D. 
Woodard,  of  Warren;  M.  W.  Bovee  and  George  Priestly,  of  Good, 
will  Hill,  and  Lucien  Clawson, of  Greensburg, 
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McKeesport,  Pa.— The  Allegheny  Valley  Electric  Railway  Com- 
pany asks  right  of  way  through  the  boroughs  of  Versailles  and 
Christy  Park.  Most  of  the  right  of  way  for  the  18  miles  between 
West  Newton  and  McKeesport  has  been  obtained. 


Philadelphia,  Pa.— The  Pembroke  Electric  Railway  Company 
has  been  incorporated  with  5300,000  capital  stock.  Edward  Thomp- 
son, of  Philadelphia,  is  president.  Other  directors  are  Nathan 
Spering,  Henry  C.  Ferry,  E.  D.  Wadsworth,  \V.  W.  Webster  and 
Henry  C.  Terry.  

DoYLESTOWN,  Pa.— The  project  to  build  a  trolley  line  from  Doyles- 
town  to  Willow  Grove  is  dead.  The  terms  exacted  by  the  turnpike 
company  were  too  hard,  and  the  backers  of  the  trolley  company 
refused  to  make  a  cash  deposit  of  §2,000  as  a  guarantee  that  the  line 
would  be  built  within  nine  months. 


Pittsburg,  Pa. — McKeesport  is  proceeding  against  the  Second 
Avenue  Traction  Company,  to  compel  the  adoption  of  fenders.  A 
big  electric  railway  scheme,  with  Greensburg  as  the  center,  is  pro- 
posed by  Judge  Saddler  and  others.  A  line  will  be  run  from  Greens- 
burg to  Latrobe,  another  to  Mt.  Pleasant,  and  one  in  all  probability 
to  Delraont,  branching  off  near  Manor,  through  Claridge  and  Harri- 
son City  to  Bouquet. 

Uniontown,  Pa. — The  Uniontown  Street  Railway,  which  was 
recently  sold  by  the  sheriff,  has  been  reorganized  as  the  Uniontown 
Electric  Railway  Company,  with  H.  L.  Robinson  as  president  and 
R.  F.  Hopwood  as  secretary.  An  extension  to  Brownfield,  three 
miles  distant,  at  a  cost  of  $20,000,  will  be  made  very  soon,  R.  F.  Hop- 
wood,  George  A.  McCormick,  Fred  S.  Chalfant  and  M.  H.  Bowman 
having  been  appointed  a  committee  to  let  contracts. 


Allegheny,  Pa. — M.  K.  McMullin  and  others  of  Allegheny  have 
incorporated  three  electric  railway  companies.  One  is  the  Green- 
tree  Electric  Railway  Company,  with  $3,000  capital  stock,  which  will 
build  from  the  junction  of  Perrysville  avenue  and  East  street  in  Alle- 
egheny  to  the  Ross  township  line.  The  second  is  the  Northern  Elec 
trie  Railway  Company,  with  824,000  capital  stock,  which  will  build 
four  miles  of  road  from  a  point  in  Ross  township  to  Perrysville. 
The  third  is  the  Ross  Electric  Street  Railway  Company,  with  $4,500 
capital  stock,  to  construct  a  line  on  the  Perrysville  plank  road. 


South  Carolina. 

Charleston,  S.  C. — An  extension  to  Chicora  Park  is  being  con- 
structed by  the  City  Railway  Company,  which  has  obtained  a  lease  of 
a  part  of  that  resort. 

Tennessee. 

Knoxville,  Tenn, — Fenders  will  be  required  on  all  cars  after  the 
passage  of  the  ordinance  in  the  council,  which  has  already  had  a 
second  reading.  

Texas. 

Yoakum,  Tex. — A  franchise  to  build  an  electric  street  railway  has 
been  granted  to  M.  G.  Ramsey  &  Co. 


Waco,  Tex. — Application  has  been  made  for  a  new  receiver  for 
the  Waco  Electric  Light  &  Railway  Company,  the  court  of  appeals 
having  entered  an  order  which,  it  is  claimed,  invalidates  orders  here- 
tofore made  respecting  the  property. 


Vermont. 


Barre,  Vt. — It  is  expected  that  cars  will  be  running  September  i 
on  the  new  Barre  &  Montpelier  Electric  Railway.  Work  is  being 
pushed  by  the  contractors,  Ferguson  &  Richardson  of  Boston. 


Virginia. 

Manchester,  Va. — John  C.  Robertson  and  associates  have 
received  a  franchise  to  build  an  electric  road  in  Manchester  to  con- 
nect with  the  lines  of  the  Richmond  Railway  &  Electric  Company, 


Washington. 

Tacoma,  Wash. — TheTacoma  Railway  power  house  was  wrecked 
July  12  by  the  bursting  of  a  40-ton  flywheel.  The  breakage  of  the 
connecting  rod  operating  the  governor  caused  the  engine  to  race. 
Traffic  was  stopped  on  all  but  two  lines. 


Waterville,  Wash. — It  is  said  that  I.  W.  Mathews  and  R.  S. 
Steiner  are  considering  the  construction  of  an  electric  road  costing 
§250,000,  from  Waterville  to  Wenatchee. 


Wisconsin. 

Eau    Claire,  Wis. — .Attorney   T.  F.  Frawley  has  accepted  the 
franchise  on  behalf  of  the  Chippewa  Valley  Street  Railway  Company. 


Stevens  Point,  Wis. — The  Stevens  Point  Lighting  Company  has 
given  up  the  proposition  to  build  a  street  railway,  surrendering  the 
franchise. 

Appleton.  Wis. — The  city  council  of  Appleton  has  passed  the 
ordinance  permitting  the  Fox  River  Valley  Electric  Railway  Com- 
pany to  build  its  road  through  the  city. 


Racine,  Wis.— Receiver  Hiram  J.  Smith  sold  the  Belle  City 
Street  Railway  July  19,  to  Frank  H.  Miller,  representing  bondhold- 
ers, who  will  reorganize  the  property  with  Jackson  I.  Case  as  man- 
ager.   

Racine,  Wis. — The  Belle  City  Electric  Company  has  been  incor- 
porated to  carry  out  the  reorganization  of  the  street  railway  as  out- 
lined in  these  columns.  Capital  stock,  $200,000;  incorporators, 
Thomas  M.  Kearney,  E.  J.  Hueffner,  G.  N.  Fratt,  Frank  J.  Miller 
and  Jackson  I.  Case. 

Chippewa  Falls,  Wis. — A  franchise  has  been  granted  the 
Chippewa  \'alley  Street  Railway  Company  to  build  and  operate  a 
street  car  line  in  the  city.  This  means  the  construction  of  an  inter- 
urban  line  to  Eau  Claire.  Work  must  be  begun  within  90  days  and 
cars  must  be  running  within  a  year. 


Milwaukee,  Wis. — The  Milwaukee  Traction  Company  has  been 
incorporated  to  build,  maintain  and  operate  street  railways  in  Mil- 
waukee. Capital  stock,  §2,500,000;  incorporators,  John  W.  Wegner, 
George  W.  Wilson  and  Robert  O.  Betz.  The  same  parties  are  inter- 
ested in  the  Milwaukee  &  Waukesha  Electric  Railway  project. 


Oshkosh,  Wis. — The  Citizens  Traction  Company  has  accepted  its 
additional  franchises.  J.  K.  Tillotson  says  the  Citizens  Company  will 
build  from  Neenah  to  Oshkosh  to  connect  with  the  line  which  Henry 
C.  Payne  and  others  are  about  to  build.  For  the  latter  enterprise, 
H.  D.  Smith  of  Appleton,  has  deposited  $1,500  to  guarantee  the 
replacing  of  pavement. 

Milwaukee,  Wis. — Another  snag  looms  up  before  the  Milwaukee 
&  Waukesha  Electric  Railway  promoters,  in  a  suit  brought  by 
Stutley  I.  Henderson,  a  stockholder,  who  is  friendly  to  the  Milwaukee 
Electric  Railway  &  Light  Company,  for  the  appointment  of  a 
receiver  to  wind  up  the  affairs  of  the  company  and  to  restrain  the 
sale  of  the  franchise  to  the  Milwaukee  Traction  Company. 


Milwaukee,  Wis. — The  Milwaukee  Electric  Railway  &  Light 
Company  closed  a  deal  July  8  whereby  It  acquired  a  site  for  the  pro- 
posed addition  to  its  power  house.  This  will  supply  the  power 
required  to  operate  the  new  line  to  Waukesha,  the  line  to  Whitefish 
Bay  and  perhaps  the  lines  to  Wauwatosa  and  North  Greenfield.  For 
Its  line  to  North  Greenfield  the  company  has  acquired  the  right  of 
way  held  by  S.  I.  Henderson. 


Neenah,  Wis. — The  Fox  River  Valley  Electric  Railway  Company 
has  been  incorporated  to  build  and  maintain  a  line  between  Menasha 
Neenah,  Kaukauna  and  Appleton.  Capital  stock,  §200,000,  which 
will  be  given  to  the  contractors.  Among  those  interested  are:  Henry 
C.  Payne,  president;  C.  W.  Collister  of  Cleveland  vice-president;  H.  D. 
Smith  of  .Appleton,  treasurer;  J.  J.  Hogan  of  Cleveland,  secretary; 
Henry  C.  Payne  and  Charles  Pfister  of  Milwaukee,  H.  D.  Smith  of 
Appleton,  M.  J.  Dregnon  and  C.  W.  Collister  of  Cleveland,  William 
Christy,  B.  K.  Miller,  Jr.,  and  Frank  G.  Bigelow. 


Canada 

Windsor,  Ont. — Sandwich  has  finally  granted  a  franchise  to  the 
Windsor,  .Amherstburg  &  Lake  Erie  Electric  Railway  Company. 
The  city  of  Windsor  will  be  asked  to  grant  right  of  way. 


Windsor,  Ont. — The  Windsor,  Amherstburg  &  Lake  Erie  Railway 
has  brought  action  against  the  Sandwich,  Windsor  &  Amherstburg 
Electric  Railway  to  prevent  the  extension  of  the  latter  to  the  town 
limits. 
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NO  DAMAGES  FOR  STREET  IMPROVE- 
MENT. 


The  city  of  Philadelphia  has  been  successful  in  the  suit 
brought  by  Ridge  Avenue  Passenger  Railway  Company 
for  $100,000  damages  resulting  from  interruption  of  traffic 
while  street  improvements  were  being  made.  The  litiga- 
tion has  been  in  progress  for  22  years  and  all  the  original 
counsel  in  the  case  are  now  dead.  For  a  period  of  four 
years  the  improvements  of  Ridge  avenue  were  being  made 
and  the  railway  company  claimed  it  had  suffered  great  loss 
during  this  time. 

The  supreme  court  of  Pennsylvania  sustains  the  conten- 
tions of  the  city  for  the  most  part.  A  conclusion  is  reached 
that  much  obstruction  of  public  travel  by  private  vehicles 
and  cars  had  occurred  as  the  result  of  the  work  done  under 
the  various  contracts.  The  justice  was  of  the  opinion  that 
the  evidence  failed  to  show  any  negligence  of  the  city  clearly 
occasioning  damage  to  the  company.  It  was  to  be  inferred, 
he  stated,  that  the  city  deemed  a  long-continued  prosecution 
of  the  work  by  many  contracts  in  succession  as  less  injurious 


STREET  RAILWAYS  IN  SYDNEY,  N.  S.  W. 


H.  McLachlan,  secretary  of  the  Board  of  Railway  Com- 
missioners of  New  South  Wales,  advises  us  concerning  the 
street  railways  of  Sydney  and  Newcastle  as  follows : 

The  street  tramways  in  Sydney  and  Newcastle  are  under 
control  of  the  Railway  Commissioners.  At  the  present  time 
three  systems  of  traction  are  in  operation,  viz.,  steam,  54 
miles;  cable,  5  miles  and  electric  (overhead  trolley),  35^ 
miles. 

The  lines  were  first  equipped  with  steam  power  in  1^79, 
and  at  that  time  cable  or  electric  traction  was  practically 
unknown.  Since  then,  however,  lines  have  been  built  to  be 
operated  by  cable  and  electricity,  and  the  Commissioners  are 
so  satisfied  with  the  merits  of  the  overhead  electric  wire 
system  that  it  has  been  decided  to  build  an  important  line 
through  the  principal  streets  of  the  city  and  to  work  such  line 
by  electricity.  It  has  also  been  decided  that  the  existing  city 
lines  which  are  worked  by  steam  power  are  to  be  altered 
and  made  suitable  for  the  overhead-wire  electric  system.  The 
existing  cable  lines  will  be  continued. 


to  the  public  interests  than  a  performance  of  the  entire 
work  at  one  time.  This  would  have  completely  stopped 
travel  for  a  short  while.  The  opinion  of  the  court  decides 
positively  that  the  railway  company  had  no  greater  rights 
against  interruption  in  course  of  highway  improvements 
than  any  other  person,  private  or  corporate,  using  the 
road. 

It  is  clear  that  the  city  had  authority  to  grade  and  improve 
this  street.  In  doing  this  it  had  the  right  to  adopt  such  a 
method  of  allotting  and  carrying  out  the  work  as  to  it  seemed 
best.  P'or  the  damage  resulting  to  the  public,  because  of 
the  necessary  interruption  to  travel  during  the  progress  of 
the  work  under  the  plans  adopted,  It  is  not  answerable 
to  one  of  the  public,  unless  the  complainant  shows  a 
damage  different  in  kind  and  peculiar  to  himself.  The 
damage  here  shown  by  plaintiff,  though  probably  different 
in  degree  than  that  sustained  by  any  other  persons,  was 
of  the  same  kind  as  suffered  by  the  general  public  using 
the    street. 


A  THIRD  RAIL  SYSTEM. 

The  accompanying  illustrations  show  the  essential  features 
of  a  third  and  fourth  rail  system  which  was  invented  by 
Henson  Hidwell,  of  Chicago.  In  Fig.  i  the  conductor  is 
between  the  rails,  supported  by  Z-shaped  iron  arms  which 
are  bolted  to  the  ties  at  suitable  intervals.  The  conductor  is 
of  channel  section  laid  with  the  Hanges  down  so  that  sleet 
and  ice  will  not  reach  the  contact  surface.  The  trolley  is 
supported  by  a  spiral  spring  inside  the  vertical  pipe  and  this 
gives  flexibility  vertically.  The  lower  part  of  the  trolley 
arm  is  pivoted  so  as  to  permit  a  lateral  motion.  Fig.  2 
shows  the  conductor  outside  the  track.  In  Fig.  3  the  four 
rail  system  is  represented,  which  is  the  same  in  design  as 
the  other  except  that  it  provides  for  a  return  circuit  inde- 
pendent of  the  track. 


The    West   Chicago   road   has  armed  the  crews  on   itij 
'hold-up"  lines. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.    Correspondence  from  practical  men  is  specially  invited.     Both  the     ^i^ 
users    and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


The  Engineering  Magazine,  in  its  August  review  of  the 
British  Press,  calls  attention  to  an  alleged  misuse  of  the 
expression  "transmission  of  power."  The  distinction  drawn 
is  that  a  trolley  wire  or  a  steam  pipe  transmits  energy,  in  the 
one  case  electrical  energy  from  the  central  station  to  the  car 
and  in  the  other  heat  energy  from  the  boiler  to  the  engine, 
while  a  rope  drive,  a  belt  or  a  shaft  transmits  power.  To 
reach  this  conclusion  power  is  said  to  be  "  work  quantita- 
tively expressed  in  units  performed  in  a  specified  time," 
which  is  a  more  complicated  statement  of  the  technical 
definition  of  power  as  the  rate  of  doing  work.  It  is  said  : 
"  A  trolley  wire  conveys  energy,  not  power,  from  the  power 
house  to  the  motor  of  an  electric  car.  The  energy  thus 
conveyed    performs    no    work,    except    in    overcoming    the 

^resistance  of  the  wire,  till  it  reaches  the  motor,  wherein  it  is 
converted  into  power,  which  is  expended  in  the  performance 

•of  work."  In  other  words  it  is  converted  into  the  rate  of 
doing  work  (rate  is  an  abstract  thing)  which  is  expended  in 
the  performance  of  work."  It  is  not  apparent  to  us  why  a 
belt  may  properly  transmit  the  "  rate  of  doing  work  "  and  a 
trolley  wire  be  denied  the  same  privilege,  as  is  the  contention 
of  the  Engineering  Magazine.  If  power  is  used  in  its 
general  and  non-techical  sense  it  is  defined  as  "  capacity  for 
action  or  performance  or  for  producing  an  effect "  and  does 
not  differ  from  energy,  "  capacity  for  performing  work,"  if 
we  admit  that  work  is  an  "  effect."  As  is  well  said,  if  we  are 
to  agree  in  thought  we  must  agree  upon  the  symbols  of 
language  used  to  express  thought.  This  is  true  but  we 
think  that  there  is  little  use  in  objecting  to  the  use  of  power 
in  its  popular  and  non-technical  sense  when  no  confusion 
can  arise  therefrom. 


Black  smoke  is  annoying  but  the  loss  due  to  the  presence 
of  the  carbon  which  makes  it  black  is  very  slight ;  a  little 
carbon  will  discolor  a  large  volume  of  gas  as  a  single  drop 
of  ink  discolors  a  tumbler  of  water.  When  much  black 
smoke  is  produced  it  is  indicative  of  a  loss  ;  but  the  loss  is 
due  to  the  escape  of  unburned  invisible  gasses,  hydrocar- 
bons and  carbon  monoxide.  Conditions  favorable  to  the 
complete  combustion  of  these  gasses  are  also  favorable  to 
the  production  of  but  little  smoke.  The  best  smoke  pre- 
venter is  a  good  fireman  ;  a  poor  one  will  make  smoke  under 
any  circumstances. 

In  discussing  smoke  nuisance  before  the  Franklin  Insti- 
tute, Jay  M.  Witham  states  that  in  order  to  get  good  combus- 
tion, and  hence  not  to  form  smoke,  it  is  important  to  secure : 

A  grate  with  40  to  70  per  cent  air  openings. 

A  draft  strong  enough  to  produce  an  active  combustion, 
i.  e.,  not  a  sluggish  fire. 

A  high  furnace  temperature. 

A  roomy  furnace,  so  that  the  gases  may  linger  and  have 
time  for  burning  before  traversing  much  of  the  heating  sur- 
face  of  the  boiler. 


To  feed  the  fuel  regularl}',  as  with  a  mechanical  stoker, 
or  lightly  and  at  short  intervals  by  hand  firing. 

To  thoroughly  understand  the  fuel  to  be  burned. 

As  to  the  cost  of  preventing  smoke,  he  says  :  It  is  not 
necessary  to  expend  a  large  sum  in  installation  in  order  to 
burn  fuel  with  but  trifling  smoke  formation.  In  hand-firing 
ordinary  furnaces  and  ordinary  boilers,  but  little  smoke  will 
be  formed  if  the  furnace  be  coaled  lightly,  through  alternate 
doors.  In  this  way  but  a  part  of  the  fire  is  covered  at  one 
time  and  the  gases  and  air  are  heated  by  the  remainder.  The 
fire  should  not  be  sliced  or  broken  up  until  the  coking  is 
effected.  Openings  in  the  front  of  the  furnace,  varying 
with  the  rate  of  combustion  from  i^  to  2  sq.  in.  per  sq.  ft. 
of  grate  surface  area,  are  a  decided  advantage,  while  but  lit- 
tle gain  results  by  the  use  of  a  split  bridge.. 

In  horizontal  tubular  boiler  settings  no  special  advantage 
results  from  the  use  of  a  refractory  coking  arch  over  the  front 
of  the  grate,  but  its  presence  is  desirable  for  a  volatile  coal 
burned  under  a  water  tubular  boiler.  When  such  an  arch 
is  used,  of  course  the  coal  should  be  coked  in  front  and  then 
spread,  the  fires  being  from  10  to  14  in.  thick  in  front  and 
from  4  to  8  in.  thick  behind.  With  mechanical  stokers  the 
period  of  smoke  formation  need  never  be  long,  if  they  are 
properly  handled.  Such  devices  are,  however,  costly  in 
installation  and  repairs,  the  first  cost  being  from  $25  to  $40 
per  sq.  ft.  of  grate  and  the  repairs  often  amounting  to  from 
$5  to  $10  per  sq.  ft.  per  annum. 

William  M.  Barr,  in  the  same  discussion,  which  was  with 
special  reference  to  the  prevention  of  smoke  in  Philadelphia, 
thinks  the  thing  most  to  be  feared  in  that  city  is  that  changed 
conditions  may  bring  about  a  change  in  the  fuel  commonly 
burned.  A  large  number  of  the  boiler  plants,  and  especially 
the  newer  ones,  have  been  installed  for  the  use  of  anthra- 
cite coal  and  the  grates  are  for  the  most  part  not  more  than 
24  in.  below  the  boilers,  which  distance  for  that  coal  yields 
good  results  but  is  too  small  for  bituminous  coals.  Bitu- 
minous coals  vary  in  the  amount  of  smoke  produced,  and 
the  grates  may  be  placed  closer  to  the  boiler  with  the  more 
smokeless  ones;  40  in.  is  recommended  as  the  minimum  and 
a  furnace  height  of  48  in.  has  been  found  to  give  excellent 
results  with  unusually  smoky  coals. 

*       * 

* 

The  cost  of  steam  power  depends  upon  so  many  condi- 
tions and  varies  to  such  an  extent  with  them,  that  any 
figures  as  to  the  average  cost  must  be  misleading  unless 
examined  with  all  the  limiting  conditions  in  view,  and 
applied  to  individual  cases  by  one  with  considerable  expe- 
rience. The  tables  of  costs  of  which  those  of  Dr.  Emery 
are  perhaps  the  most  widely  known,  are  careful  estimates 
for  rather  large  units  operating  under  a  nearly  constant  load. 
That  is  to  say  we  already  have  data  sufficient  to  tell  what  it 
should  cost  to  furnish  steam  power  in  a  given  amount ;  but 
in  commercial  plants  the  power  required  must  also   be  esti- 
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mated  and  provision  made  for  futnre  needs  as  tlic  bnsiness 
expands,  and  the  result  is  that  the  power  is  not  generated 
under  the  conditions  assumed  when  making  preliminary  esti- 
mates. 

This  subject  is  discussed  by  Horatio  A.  Foster  in  a  paper 
read  before  the  American  Institute  of  Electrical  Engineers 
and  data  are  given  from  tests  upon  22  steam  plants  of  differ- 
ent capacity  and  operated  under  widely  varying  conditions. 
The  rated  capacity  of  the  plants  tested  varied  from  40  h.  p. 
to  2,500  h.  p.,  the  number  of  hours  per  day  from  3  to  34, 
and  the  cost  of  fuel  from  $1.45  to  $3.35  per  short  ton.  As 
might  have  been  expected  it  was  found  that  the  costs,  even 
when  reduced  to  a  uniform  price  for  coal,  varied  so  greatly 
that  no  comparisons  could  be  made  except  in  the  case  of 
large  compound  condensing  engines.  The  cost,  including 
fixed  charges,  for  the  four  plants  of  this  type  tested  by  Mr. 
Foster  was  from  .634  to  1.136  cents  per  h.  p.  per  hour.  For 
three  of  them,  however,  the  average  is  .733  cent,  the  higher 
cost  in  the  one  case  being  due  to  the  low  ratio  of  output  to 
capacity. 

The  costs  per  h.  p.  for  3,oSo-hour  power  generated  by 
compound  condensing  engines  as  determined  by  Mr.  Foster 
and  the  estimates  by  various  engineers  may  be  summed  up 
as  in  the  table  below.  All  the  figures  are  for  coal  at  $3  ))er 
short  ton  and  include  the  fixed  charges  on  the  plant. 

Foster — 1,34'i  h.  p S37-I7 

Foster — three  plants — 926;  1,272  and  1,011  h.  p.  Av.,       21. 78 

Emery — 556  h.  p 23.S2 

Emery — 250  h.  p 26.36 

Weber — l  ,050 19-93 

Weber — 650  h.  p 22.46 

Hale i6.q6 

Main — 1,000 19.76 

The  three  plants  reported  by  Foster  were  grouped  together 
and  the  costs  averaged  because  the  ratio  of  output  to  rated 
capacity  for  these  was  from  84  to  98  per  ceut  and  for  the 
other  test  quoted  only  54  per  cent.  Even  eliminating  this 
test  the  variation  between  estimates  amounts  to  nearly  50 
per  cent. 

F.  P.  Sheldon  gives  in  the  Engineering  Record  the  cost 
of  power  in  several  textile  mills  in  New  England  as  much 
below  the  lowest  of  these  figures.  The  engines  were  com- 
pound condensing,  using  steam  at  about  125  lbs.  pressure, 
and  of  from  1,000  to  1,300  h.  p.  The  load  was  steady  10 
hours  per  day  for  307  days  per  year.  The  costs  are  stated 
to  be  from  the  accounts  kept  by  the  mill  owners  and  include 
fixed  charges.  The  highest  cost  per  h.  p.  per  annum  (3,- 
070  hours)  was  $14.85  in  a  plant  using  coal  at  $3  per  lung 
ton,  and  the  lowest  $11.64  '"  ^  J'lant  using  coal  costing 
$1.76. 


ters  and  therefrom  the  heat  units  per  unit  of  work  done. 
When  it  is  attempted  to  extend  this  to  the  boiler  plant  the 
(piestion  :  How  many  heat  units  in  a  pound  of  coal?  pre- 
sents itself.  A  coal  calorimeter  may  be  used  to  determine 
this  but  cases  are  on  record  where  independent  determina- 
tions on  the  same  coal,  both  made  by  competent  chemists, 
have  differed  as  much  as  15  per  cent.  The  most  common 
way,  at  the  present  time,  of  stating  performance  is  in  pounds 
of  coal  per  unit  of  work,  which  leaves  much  to  be  desired. 
To  us  it  appears  that  the  best  basis  is  what  may  be  termed 
a  purely  commercial  one  of  cost  per  horse-power-hour  or 
per  kilowatt-hour,  the  cost  to  include  fixed  charges  on  the 
plant.  This  for  the  reason  that  the  evaporation  per  pound 
of  coal  or  the  water  rate  of  the  engine  ought  to  be,  and  in  a 
well  managed  plant,  is  a  function  of  the  cost  of  the  boiler  or 
engine.  To  make  comparisons  on  this  basis  full  data  as  to 
costs,  prices,  load  line,  output  and  other  conditions  are  neces- 
sary, but  until  such  complete  data  are  given  but  little  benefit 
can  be  gained  from  comparisons.  When  the  costs  are  item- 
ized the  inefficient  portions  of  the  plant  may  be  readily 
detected,  and  when  the  engine  performance  or  the  boiler 
performance  is  compared  with  that  of  other  plants  of  the 
same  type  it  can  be  determined  whether  the  plant  is  as  eco- 
nomically operated  as  it  should  be.  The  objection  to  the 
adoption  of  this  basis  is  the  unwillingness  of  owners  and 
managers  to  give  out  data  as  to  costs,  being  restrained  from 
so  doing  by  the  tendency  of  others  to  make  comparisons 
without  due  regard  to  the  conditions. 

*   ,    * 
* 

The  accompanying  illustration  is  from  a  photograph  of 
the  cooling  tables  installed  at  the  power  house  of  the  Chi- 
cago Suburban  Railroad  at  Harlem  avenue  and  22nd  st. 
The    details    of     the    construction    were    described     in     the 
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The  most  satisfactory  unit  for  rating  the  perfurmance  of 
a  power  plant  has  been  much  discussed  of  late  and  while  not 
always  so  stated  the  question  is:  Is  a  commercial  or  an 
abstract  unit  preferable? 

For  an  abstract  unit  the  heat  units  per  horse-power-hnur 
or  per  kilovyatt-hour  has  been  proposed.  The  heat  unit  basis 
is  called  abstract  because  the  statement  of  performance  is  in 
terms  of  so  much  useful  work  for  so  much  heat  expended, 
and  the  ratio  when  reduced  to  similar  units  is  the  efficiency 
of  the  plant.  This  is  most  admirably  suited  for  measuring 
engine  performance  esi)ecially  in  an  electrical  ])lant,  as  it  is 
a  very  easy  matter  to  run  the  feed  water  through  a  meter, 
take  its  temperature  and  read  the  steam  gages  and  wattnie- 


Rkvikw  for  April,  page  210.  The  reservoir  is  loo  x  200 
ft.  and  each  of  the  three  leaves  of  the  table  is  30  x  184  ft., 
making  the  total  surface  from  which  evaporation  may  take 
place  36,560  sq.  ft.  The  intake  for  the  circulating  pump  is 
placed  at  the  bottom  of  the  reservoir  and  being  at  the  end 
adjacent  to  the  power  house  is  200  ft.  from  the  point  where 
the  water  is  finally  discharged  from  the  tables.  The  capac- 
ity of  the  reservoir  is  150,000  eu.  ft.  and  the  water  for  con- 
densing is  always  drawn  from  the  coolest  part.  The  water 
is  discharged  on  to  the  tables  at  about  1 10°  F.,  while  the 
temperature  at  the  intake  is  about  80"  F.  This  is  the  sec- 
ond tiilile  to  be  erected  in  Chicago,  the  other  one  being  at 
the  |)l;int  of   llie  Calumet. 
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Fly-Wheel  Accident  at  Tacoma. 


On  Inly  II  the  power  house  of  the  Tacoma  (Wash.) 
Railway  &  Motor  Company  was  wrecked  by  the  bursting 
of  a  fly-wheel.  The  loss  is  estimated  at  $20,000  and 
through  the  accident  the  greater  part  of  the  road  was  tied 
up  for  several  days.  A  detailed  description  of  the  accident 
was  contributed  to  the  Engineering  News  by  A.  McL. 
Hawks  from  which  the  following  is  abstracted. 

The  primar)-  cause  of  the  disaster,  which  occurred  at  i  p. 
m.,  Sunday,  while  the  engine  was  working  under  a  some- 
what heavy  load,  was  the  breaking  of  one  of  the  brass  arms 
attached  to  the  sliding  collar  on  the  governor,  letting  the 
valve  stem  drop.  The  engineer,  who  was  in  another  part 
of  the  room,  heard  the  rod  snap  and,  seeing  the  engine 
speeding  up,  hastened  to  shut  the  steam  off  by  means  of  the 
hand  wheel,  which  was  located  in  a  very  bad  position,  as 
any  one  operating  it  had  to   stand  directly  in   line  with  the 


FIG.    I — D.\MAGED   PORTION   OF    POWER    HOUSE. 

fly-wheel  and  beneath   the    belt  by  which   this  wheel  drives 
the  counter  shafting. 

By  the  time  the  engineer  had  partly  cut  off  the  steam, 
this  belt  was  badly  frayed  and  the  cable  engine,  which  was 
"  in  clutch  "  on  the  axle  shaft  with  this  engine  was  giving 
way  on  its  bed  plate.  So,  when  he  had  the  valve  half 
closed,  seeing  that  the  speed  of  the  engine  was  gaining  and 
being  disconcerted  by  the  snapping  of  the  frayed  edges  of 
the  belt,  the  engineer  sought  safety  in  flight.  He  had 
scarcely  reached  a  place  of  safety  when  the  explosion 
(which  sounded  like  the  bursting  of  a  boiler)  occurred. 
The  time  interval  between  the  first  break  and  the  final  one 
was  about  three  minutes.  When  the  dust  had  cleared  away 
the  scene  of  the  accident  was  as  shown  by  Fig.  i.  The 
bright  spot  showing  through  top  opening  is  a  break  in  the 
roof  made  by  three  large  pieces  which  flew  straight  up  and 
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FIG.   2— SKETCH    SHOWING    PATH    OF    PIECES. 

came  down  through  the  same  hole,  landing  within  a  few 
feet  of  their  starting  point.  The  pieces  flying  through  the 
front  of  the  building  traveled  distances  ranging  from  a  few 
feet  to  400  ft.  The  width  of  their  path  was  very  narrow, 
nothing  striking  more  than  15  ft.  out  of  line,  although  some 
pieces  bounded  erratically  and  finally  stopped  some  consid- 
erable distance  from  the  line. 

The  sketch.  Fig.  2,  gives  a  better  idea  of  the  paths  of 
flight  of  the  pieces  than  can  be  obtained  in  any  other  way. 
The  wheel  seems  to  have  burst  into  three  parts,  divided 
somewhat  as  follows  :  One  arm  and  about  a  quarter  of  the 
rim  flew  up  through  the  roof ;  two  arms  and  a  quarter  of  the 
rim  flew  out  through  the  front  of  the  building  ;  four  arms 
and  nearly  a  half  of  the  rim  piled  up  in  the  back  end  of  the 
wheel  pit.  Besides  these  major  divisions  several  small 
pieces  of  the  rim  flew  through  the  engine  room,  knocking 
down  a  steam  pipe,  entirely  destroying  the  4-ft.  pulley  on 
the  counter  shaft,  injuring  two  dynamos,  and  about  half  of 
one  arm  remained  in  place.  The  other  arms  are  broken  off 
close  up  to  the  hub   plates. 

The  rim  broke  into  strips  varying  from  i  ft.  to  8  ft.  of  the 
length  of  the  circumference  and  entirely  across  the  face  of  the 
wheel.  As  these  pieces  show  from  250  to  over  300  sq.  in.  of 
clean  fracture  in  the  two  faces,  some  idea  of  tremendous 
stress  may  be  gained.  The  normal  speed  of  the  engine  was 
62  r.  p.  m.  How  far  this  was  exceeded  is  not  known  owing 
to  the  excited  condition  of  the  few  who  were  present  through 
only  a  part  of  the  racing. 

The  engine  was  built  by  the  Frick  Engine  Company  of 
Waynesboro,  Pa.,  and  was  rated  by  the  builders  at  750  h.  p. 
under  So  lbs.  of  steam.  But  it  had  been  run  under  loads 
estimated  as  high  as  900  h.  p.  The  fly-wheel  was  built  up 
of  two  heavy  hub-plates  keyed  to  the  shaft.  Between 
these  plates  and  bolted  through  them  were  the  arms,  of 
cruciform  shape,  8  x  16  x  2  in.  thick.  The  rim  was  21^  In. 
thick,  4  ft.  8  In.  wide,  reinforced  by  two  ribs  on  the  back,  2 
In.  thick  by  6  In.  high,  and  also  reinforced  by  heavy  shoul- 
der plates  at  the  points  where  the  arms  were  bolted  to  the 
rim.  The  diameter  of  the  wheel  was  25  ft.,  and  the  total 
weight  40  tons.  Of  the  engine,  practically  the  onlj'  parts 
left  in  place  and  In  good  condition  are  the  steam  chest  and 
the  bed  plate.  Even  the  piston  rod  is  bent  almost  beyond 
repair. 

*    .    * 
* 

Considerable  excitement  was  caused  among  the  pas- 
sengers on  the  motor  car  of  one  of  the  Lake  Street  elevated 
trains  in  Chicago  on  account  of  the  car  being  set  on  fire  by 
a  melted  wire.  An  excessive  current  melted  the  connectors 
above  the  motorman  and  the  hot  metal  dropped  on  his  head 
causing  a  severe  burn.  The  fire  department,  with  the  as- 
sistance of  the  passengers,  put  out  the  fire  in  the  car. 
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FOREIGN  FACTS. 


The  electric  railway  at   Port  Elizabeth,  South  Africa,  has 
been  placed  in  operation. 

The  Portsmouth  town  council  has  decided  to  acquire  the 
street  railway  at  an  estimated  cost  of  £i 00,000. 


The  Irish  Tourist  &  Development  Syndicate  is  making 
progress  with  its  electric  railway  and  lighting  scheme  at 
Dundalk. 

Particulars  of  the  50-j'ear  electric  railway  concession  at 
Sofia,  Bulgaria,  will  be  supplied  on  application  to  D.  M. 
Yablanski,  mayor. 

Novorossjisk  (Russia)  municipal  authorities  will  receive 
proposals  until  November  13th  for  the  construction  and 
operation  of  an  electric  railway. 

The  Brighton-Rottingdean  seashore  railway  is  now  in 
operation,  the  car  which  was  wrecked  by  the  storm  last 
December  having  been  replaced. 


Shareholders  of  the  Bristol  Tramways  &  Carriage  Com- 
pany met  to  approve  the  construction  of  a  light  electric  rail- 
wav  to  Ilanham  from  St.  Georg;e. 


Opposition  to  the  Teeside  Tramways  Bill  has  been  with- 
drawn. The  bill  grants  power  to  construct  electric  railways 
in  Middlesbrough,  Stockton-on-Tees  and  Thornaby. 


Jassy,  Roumania,  will  receive  bids  from  September  6th  to 
1 8th  for  the  construction,  maintenance  and  operation  of  an 
electric  railway.  Bidders  will  be  required  to  deposit  50,000 
fr.  cash.  Plans  and  specifications  will  be  forwarded  on 
application  to  C.  Gall,  secretary. 


Sunderland  Tramways  Company  offers  to  sell  its  lines 
and  rolling  stock  to  the  city,  and  to  equip  for  electricity, 
provided  the  council  will  give  a  lease  of  the  lines  for  2 1 
years.  Xo  action  has  been  taken  by  the  city,  except  to 
approve  the  change  to  electricity. 


The  House  of  Commons  committee  has  approved  the  bill 
of  the  Swansea  Tramways  Company  to  change  the  motive 
power  from  horses  to  electricity,  and  to  raise  additional 
capital.  The  bill  is  opposed  by  the  the  municipality,  which 
has  desired  to  acquire  and  operate  the  lines. 


The  Calcutta  Tramways  Company  has  not  been  able  to 
install  the  electrical  equipment  as  arranged  in  the  contract 
with  Crompton  &  Company,  owing  to  the  refusal  of  the 
corporation  to  grant  necessary  consent.  Since  January, 
negotiations  have  been  continually  in  progress. 


For  the  proposed  electric  railway  the  city  of  Halifax, 
England,  has  purchased  630  tons  of  steel  rails  at  i'6  los. 
per  ton  ;  30  tons  of  fish  plates  at  .i'S  los.  per  ton  ;  a  Lanca- 
shire boiler  at  ^"415;  29  sets  of  switch  points  at  £\C)  per 
set,  and  100  poles  to  carry  overhead  wires,  at  ^"1,090. 


Birkenhead  has  appointed  a  special  committee  to  report  to 
the  council  :  i.  As  to  the  desirability  of  reconstructing  and 
extending  the  system  of  tramways  in  the  borough,  and  to 
submit  estimates  of  the  same.  2.  As  to  the  best  system  of 
mechanical  haulage  to   be  adopted   in   the   borough.     3.   As 


to  working  the  same:  (a.)  Corporation  to  lay  lines  and 
provide  power,  lessees  to  provide  plant  and  work  same  on 
lease;  (iJ.)  The  entire  system,  lines,  power,  plant,  etc.,  to  be 
provided  and  worked  by  the  corporation. 


The  Gesellschaft  fiir  Elektrische  Hoch-und-Untergrund- 
bahnen  has  been  formed  at  Berlin,  with  12,500,000  marks 
capital,  to  acquire  certain  concessions  from  Siemens  &  Halske 
for  the  construction  of  electric  railways  in  the  city  and 
suburbs.  The  Deutsche  Bank,  Siemens  &  Halske  and 
others  have  subscribed  the  entire  capital  stock. 


The  Compressed  Air  Traction  Company  has  been  in- 
corporated at  London  to  enter  into  an  agreement  with  the 
American  Air  Power  Company  of  New  Yor^,  to  acquire  and 
develop  inventions  and  patents  relating  to  mechanical  trac- 
tion, and  the  production,  distribution  and  use  of  compressed 
air  and  electricity.     The  capital  stock  is  Jt'i  25,000. 


The  street  railways  of  the  island  of  Java  comprise  the 
Nederlandsch-Indische  Stoomtram  Company  of  Batavia, 
Samarang-Joana  Stoomtram  Company  of  Samarang,  Oost 
Java  Stoomtram  Company  of  Sourabaya,  Solosche  Tram- 
way Company  of  Solo,  Samarang-Cheriban  Stoomtram  of 
Samarang,  Serajoedal  Stoomtram  Company  of  Serajoedal, 
and  Stoomtramweg  Djakjakarta-Brosset  of  Djakjakarta. 
The  last  two  are  in  process  of  construction ;  the  others, 
except  the  first,  are  extending  new  lines. 


TURN  THE  GUNS  ON  THE  ENEMY. 


E.  D.  Dubois,  manager  of  the  Muncie  lines,  has  an 
emphatic  and  radical  solution  for  the  bicycle  problem.  It  is, 
"  the  way  to  beat  wheels  is  to  go  into  the  business."  He 
undoubtedly  voices  the  almost  universal  belief  when  he 
states  that  wheels  will  continue  to  increase  in  numbers  rather 
than  grow  less.  The  constantly  decreasing  price  places 
them  each  year  within  reach  of  a  larger  number  of  peo- 
ple, and  so  it  goes.  His  theory,  which  is  being  carried 
into  practice  with  gratifying  results,  is  to  make  a  place 
specially  attractive  to  cyclists,  and  locate  that  place  at 
a  point  on  your  lines  a  sufficient  distance  out  so  that 
the  riders  will  use  the  cars  one  or  both  ways.  This  of 
course  includes  facilities  for  transporting  wheels  on  your 
line,  either  on  the  dash,  or  if  in  sufficient  numbers  to  some 
initial  point  like  a  park,  by  providing  "  wheel  cars,"  as  has 
already  been  done  in  several  cities.  For  an  interurban  road 
he  would  locate  a  park  midway,  and  there  provide  a  fine 
cinder  track,  divided  into  three  courses,  one  outside  the 
other.  One  for  scorchers,  another  for  moderate  riders  and 
a  third  for  "lazy"  wheels.  As  an  adjunct,  make  it  a  record 
track,  if  possible,  as  riders  will  then  be  more  apt  to  use  the 
cars  to  save  their  energies  for  the  track.  Some  mechanical 
or  other  music  of  a  good  order  and  such  other  entertainment 
as  practicable  should  be  provided. 

At  this  park  he  would  keep  wheels  to  rent  by  the  hour. 
It  may  sound  like  heresy  for  a  street  railway  to  go  to  buying 
wheels,  but  they  rent  readily  at  good  prices. 

In  his  judgment,  for  cities  of  25,000  to  100,000,  where  the 
desirable  streets  for  wheeling  are  somewhat  limited,  and 
where  municipal  restrictions  against  fast  riding  are  enforced, 
the  scheme  is  particularly  good.  At  any  rate,  says  Mr. 
Dubois,  find  some  way  to  induce  the  riders  and  their  wheels 
to  use  your  cars.     And  he  is  right. 
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CHICAGO  CITY  CUTS  WAGES. 


For  years  the  Chicago  City  Railway  has  paid  the  highest 
wages  of  any  street  railwa}-  in  the  country.  There  has  been 
considerable  newspaper  talk  of  late  about  changing  the  cable 
system  to  electricity,  although  several  directors  have  stated 
no  action  has  been  taken  by  the  board,  and  in  any  event,  a 
year  would  be  required  to  build  and  install  the  machinery. 
The  present  cable  conduit  is  large  enough  and  would  require 
little  alteration.  It  is  highly  improbable,  however,  that  the 
present  cable  driving  machinery  will  be  abandoned  before  it 
is  worn  out,  as  it  is  useless  for  any  other  purpose. 

On  August  loth.  General  Manager  Bo  wen  sent  out  the 
following  to  all  cable  car  crews : 

It  is  contemplated  that  all  cable  lines  be  electrically  equipped.  As 
an  expression  of  preference  you  will  state  on  this  card  whether  you 
would  prefer  to  operate  an  electric  car  at  21  cents  per  hour  or  a  cable 
train  at  approximately  23  cents  per  hour  for  trains. 

I  prefer  to  operate car. 

Signature 

Position 

Depot 

Note. — Depot  masters  will  explain  any  details  as  to  filling  out 
card,  etc.  Employes,  after  filling  out  card,  staling  preference,  name, 
position,  etc.,  will  enclose  same  in  envelope  furnished  with  card,  and 
after  sealing  hand  to  clerk  of  Depot.  All  cards  must  be  returned 
before  August  14,  1897. 

CHICAGO  CITY  RAILWAY  COMPANY. 
If  the  men  reply  they  would  rather  take  an  electric  car, 
at  21  cents,  than  a  cable  at  23  cents,  it  will  be  an  easy 
matter  to  shift  the  present  electric  men  to  cable  at  the  price 
now  paid  them  (21  cents)  and  put  the  cable  men  on  electric 
cars  at  2 1  cents,  in  accordance  with  their  own  written 
request.  Rather  than  be  transferred  several  miles  away  to 
another  depot,  necessitating  moving  their  families,  etc., 
they  would  probably  accept  the  cut  and  remain  on  cable 
lines  where  they  now  are. 

Good  cable  runs  pay  as  high  as  $20  per  week  and  the 
new  rate  will  reduce  this  to  about  $16. 


TROLLEY  PATENT  DECISION. 


The  Circuit  Court  of  Appeals  for  the  Second  Circuit  of 
New  York  on  July  2 1  rendered  a  decision  in  the  case  of  the 
Thomson-Houston  Electric  Company  against  the  Hoosick 
Raflway  Company,  which  involved  the  validity  of  the  Van 
Depoele  trolley  patent.  The  opinion  was  written  by  Judge 
Wallace,  all  the  judges  concurring,  and  holds  that  the  five 
claims  under  which  the  Thomson-Houston  Company  has 
successfully  prosecuted  a  large  number  of  suits  for  infringe- 
ment are  invalid,  as  being  anticipated  by  an  earlier  patent. 
The  later  patent,  known  as  the  "  broad  underunning  trolley 
patent,"  has  always  heretofore  been  held  to  be  the  generic 
patent  and  the  earlier  one  a  special  patent  covering  only  the 
apparatus  there  illustrated  and  described. 

The  court  says  in  part : 

This  is  an  appeal  from  an  order  granting  a  preliminary  injunction 
restraining  the  defendant  from  making,  using  or  vending  the  appar- 
atus specified  in  claims  6,  7,  8,  12  and  16  of  Letters  Patent  No.  495,- 
443,  granted  April  11,  1893,  to  the  administrators  of  Charles  J.  \'an 
Depoele,  assignors  to  the  complainant,  for  "traveling  contact  for 
electric  railways."  The  application  for  the  injunction  was  resisted 
upon  the  ground  that  the  patent  as  to  these  claims  was  void  because 
the  inventions  covered  thereby  had  been  previously  patented  to  the 
same  inventor  by  Letters  Patent  No.  424,695,  granted  April  i,  1890, 
for  "suspended  switch  and  traveling  contact  for  electric  railways." 
The  validity  of  the  claims,  notwithstanding  a  similar  defense,  had 


been  adjudicated  at  final  hearing  in  the  case  of  this  complainant, 
against  the  Winchester  Avenue  Railway  Company  by  the  Circuit 
Court  for  the  District  of  Connecticut  (71  Fed.  Rep.  192).  In  granting 
the  present  injunction  the  court  below  followed  that  adjucation  with- 
out attempting  an  independent  consideration  of  the  validity  of  the 
defense. 

Both  patents  originated  in  the  application  of  Van  Depoele,  filed  in 
the  Patent  Office  March  12,  1887,  and  relate  to  the  apparatus  of  that 
class  of  electric  railways  in  which  a  suspended  conductor  conveys 
the  working  current,  and  a  contact  device  carried  by  the  car  is 
employed  for  taking  off  the  current,  and  more  particularly  to  an 
improved  traveling  contact,  and  an  improved  arrangement  and  con- 
struction of  the  switches  by  which  the  traveling  contact  is  directed  to 
the  proper  conductor,  and  to  various  details  of  construction  and 
arrangement  of  the  traveling  contact  and  switches.  The  application 
was  divided,  and  while  one  of  the  divisional  applications  was 
involved  in  an  interference  proceeding  which  delayed  the  issuance  of 
a  patent,  the  other  divisional  application  culminated  in  the  patent 
granted  April  i,  1890. 

The  operative  parts  of  the  contact  device  are  described  in  identical 
language  in  each  patent;  and  the  language  of  the  claims  aptly 
describes  these  parts.  While  the  function  of  the  tension  device  is 
stated  with  more  particularity  in  the  earlier  patent,  the  description 
does  not  contain  a  word  or  hint  by  which  its  characteristics  can  be 
differentiated  from  those  of  the  tension  device  of  the  later  patent. 
The  additional  matter  is  in  effect  a  fuller  statement  of  the  advantages 
of  the  device. 

It  is  manifest  that  both  patents  are  intended  to  and  do  secure  to  the 
patentee  the  same  general  inventions  as  are  comprised  in  the  com- 
bination of  suspended  conductor  and  contact  devices,  and  the  com- 
bination of  suspended  conductor,  contact  device  and  switching 
devices,  although  the  earlier  patent  also  covers  improvements  in  the 
switches,  and  subordinate  combinations  between  these  devices  and 
the  elements  of  the  principal  combination. 

The  order  granting  the  preliminary  injunction  is  reversed  with 
costs. 

While  this  decision  no  doubt  diposes  of  the  five  claims  in 
controversy,  another  suit  against  the  same  parties  is  now 
pending,  in  which  other  claims  of  the  patents  are  involved 
and  the  matter  if  far  from  being  finally  settled. 


EXTENSION  TO  THE  YERKES  LINES. 

Nearly  30  miles  of  double  track  will  soon  be  added  to  the 
North  and  West  Chicago  Street  Railroad  systems  as  feeder 
and  connecting  lines.  The  work  will  be  pushed  forward 
with  vigor,  and  already  some  of  the  contracts  have  been 
let.  Superintendent  John  M.  Roach  has  placed  an  order 
with  the  Johnson  Company  for  S,ooo  tons  of  S5-lb.  rails. 
From  75  to  100  additional  cars  are  required,  but  bids  will 
not  be  asked  for  these  until  the  winter  or  spring.  These  lines 
will  be  operated  from  the  California  avenue,  the  Cicero  &  Pro- 
viso and  the  Western  avenue  power  stations.  It  is  likely  that 
one  large  engine  and  dynamo  will  be  added  to  the  Califor- 
nia avenue  station,  otherwise  the  power  epuipment  is  ample. 
To  the  north  side  system  will  be  an  additional  5  miles  on 
Montrose  boulevard  from  Milwaukee  avenue  to  Evanston 
avenue;  on  Robey  street  214  miles  from  Lincoln  avenue  to 
Rose  Hill  cemetery ;  2  miles  on  Crawford  avenue  from 
Peterson  to  Elston  ;  5  miles  on  Lawrence  avenue  from  Mil- 
waukee to  Evanston  avenue ;  the  Chicago  avenue  roadbed 
will  be  relaid  for  3/{  mile  from  the  river  to  Milwaukee  ave- 
nue, and  the  Dearborn  street  line  will  be  relaid  from  Mon- 
roe for  i^  mile  to  Polk  street.  The  following  lines  will  be 
extensions  to  the  west  side  system  :  on  Robinson  avenue 
from  25th  to  35th  street,  i  mile;  on  West  26th  street  from 
40th  to  Ogden  and  4Sth  avenues,  i  mile;  on  West  12th 
street  from  40th  avenue  4  miles  to  Harlem  avenue ;  on 
Robey  street  i  mile  from  Milwaukee   avenue  to  Elston  ;  on 
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California  avenue,  from  Elston  2%  miles  to  Division  street; 
and  Kedsie  avenue  i  mile  from  Chicago  avenue  to  Madison 
street.  Block  pavement,  i6  ft.  wide,  will  be  constructed 
along  the  streets  not  already  paved  in  that  manner.  The 
estimated  expenditure  will  be  $1,500,000. 


THE  NEW  YORK  ASSOCIATION. 


J.  P.  E.  Clark,  of  the  Binghamton  Railroad  Company, 
advises  the  Review  that  President  Rogers  of  the  New 
York  State  Street  Railway  Association  is  in  communication 
with  the  local  committee  at  Niagara  Falls  in  regard  to  the 
program  and  entertainment  for  the  convention  of  Septem- 
ber 14  and  15.  It  promises  to  be  the  most  interesting  and 
largely  attended  meeting  in  the  history  of  the  association. 
From  13  to  20  short,  concise  papers  will  be  given  on  practi- 
cal subjects  by  some  of  the  leading  street  railway  men  in  the 
state.  There  will  also  be  a  large  line  of  exhibits.  After 
the  program  there  will  be  a  general  line  of  entertainment, 
trolley  rides  on  the  lines  about  Niagara  Falls,  tours  of 
inspection  of  power  stations  and  manufacturing  plants,  etc. 


TRAMWAYS    INSTITUTE   OF  GREAT 
BRITAIN. 


The  annual  meeting  of  the  Institute  was  held  on  July  22, 
in  London.  President  John  Fell,  in  his  address,  reviewed 
the  progress  of  the  year  as  satisfactory.  The  official  organ 
of  the  association  had  been  mailed  to  all  municipal  officers  in 
cities  having  tramways.  Officers  of  tramways  owned  by 
municipalities  had  been  made  eligible  to  membership. 
Officers  were  elected  as  follows  : 

President— Mr.  John  Fell,  J.  P. 

Vice-Presidents — Messrs. J.  Carruthcrs  Wain,  W.  Turton, 
R.  Whittaker  (Mayor  of  Oldham),  and  W.  Mason. 

Council — Messrs.  J.  Waugh,  J.  Coomcr,  W.  Stansfield, 
Graham  Harris,  J.  H.  W.  Rosenthal,  J.  E.  Waller,  E. 
Pritchard,  T.  Parker,  S.  Sellon  and  E.  Garcke. 


NEW  PUBLICATIONS. 


The  report  of  the  proceedings  of  the  30th  annual  convention  of  the 
American  Railway  Master  Mechanics'  Association,  held  June  15.  16 
and  17  has  been  issued.  Reports  from  nine  committees,  which  have 
had  technical  subjects  under  consideration,  were  received  at  this  con- 
vention; the  most  elaborate  were  those  dealing  with  "  Locomotive 
Grates"  and  "  Ratios  of  Grate,  Heating  Surface  and  Cylinder  Vol- 
ume," the  most  complete  data  obtainable  being  here  collected  and 
made  available  for  convenient  reference.  Copies  of  the  proceedings 
may  be  obtained  of  the  secretary,  John  W.  Cloud,  974  Rookery  Build- 
ing, Chicago.     Cloth,  Si. 50;  postage,  15  cents  additional. 


The  Entropy-Temperature  Analysis  of  Steam  Engine  Effici- 
encies, with  a  Blank  Diagram  arranged  for  easy  application  to 
any  concrete  case.  Prepared  by  .Sidney  A.  Reeve,  M.  E.  The  Pro- 
gressive Age  Publishing  Company,  2S0  liroadway.  New  York.  The 
discussion  of  the  subject  by  the  author  is  brief  and  to  the  point  and 
the  method  of  defining  and  illustrating  the  meaning  of  the  term 
entropy  is  a  particularly  happy  one.  In  order  to  determine  such 
questions  as  the  commercial  economy  of  re-hcaters,  jackets,  super- 
heaters, etc.,  where  the  gain  in  efficiency  must  be  balanced  against 
increased  cost  of  construction  no  method  of  analyzing  steam  engine 
etificiencies  is  superior  to  this  one,  and  the  principal  reason  that  it  has 
not  heretofore  been  more  widely  applied  is  the  great  labor  of  prepar- 
ing the  necessary  curves;  this  the  author  has  obviated  by  doing  the 
work  once  for  all  and  pr<:paring  the  l>lank  form  which  accompanies 
the  bo<jk.     Price,  75  c<fnts. 


HARAN  STREET  CAR  FENDER. 


The  cut  of  this  fender  shows  a  side  view  of  its  attach- 
ments and  a  part  of  the  car  truck  and  body.  The  frame 
of  the  fender  is  made  of  i-in.  pipe,  with  a  hinge  in  the 
angle  between  the  upper  and  lower  parts,  so  that  it  can  be 
folded  when  not  in  use,  or  to  change  from  one  end  to  the  other 
of  the  car.  The  fender  is  held  about  4  in.  from  the  ground 
by  two  chains  while  a  third  one  is  attached  to  the  lever  T 
by  which  the  motorman  can  raise  the  fender  to  clear  any 
obstruction.     The  fender  is  hung  from  one  end  of  lever  D 


and  at  the  other  end  is  a  spring  which  gives  flexibility  and 
saves  the  lever  from  being  broken  should  the  car  tip  for- 
ward enough  to  strike  the  outer  end  of  the  lever.  Wire 
netting  is  used  as  a  covering  to  the  fender.  In  front  are 
two  hollow  steel  rollers,  3  in.  in  diameter,  which  keep  the 
fender  from  plowing  into  the  roadbed.  The  merits  claimed 
for  this  fender  are  that  it  can  be  kept  within  atiy  desired 
height  above  the  rail  and  that  it  is  so  constructed  that  the 
springs  mitigate  the  force  of  the  blow  to  persons  who  may 
come  in  contact  with  it. 


CHANGE    IN    TRANSFER    SYSTEM    IN 
SCRANTON. 


There  have  been  changes  in  the  transfer  system  of  the 
Scranton  Railway  Company  to  prevent  abuses  of  that 
privilege.  It  has  been  the  custom  of  certain  clerks  living 
on  the  opposite  sides  of  the  city  to  exchange  transfer  tickets, 
and  to  break  this  up  two  young  lady  clerks  were  arrested  as 
a  warning  to  others  who  had  made  a  practice  of  getting 
free  rides.  The  new  series  of  transfers  has  places  for 
punch  marks  indicating  the  line  giving  and  receiving  the 
ticket.  These  are  given  only  at  certain  points  on  the  lines 
and  have  a  tiine  limit  of  one-half  hour.  It  is  imperative 
that  the  passenger  leave  the  cars  at  designated  points  and 
l)oard  the  other  car  at  the  same  place. 


WOODMAN  TICKET  PUNCH. 


The  No.  2  ticket  punch  inade  by  the  R.  Woodman  Manu- 
facturing &  .Supply  Company,  63  Oliver  street,  Boston,  was 
designed  for  use  on  transfer  tickets  on  electric  and  horse 
railways  and  is  made  with  an  extra  long  reach,  suitable 
for  transfer,  commutation  and  <luplex  tickets.  These 
punches  are  sold  at  low  rates  l)ut  excellence  of  material  and 
workmanship  have  not  been  sacrificed.  The  company  refers 
to  the  many  roads  using  this  style  of  punch,  among  them 
the  West  End  of  Boston,  which  has  3,500  in  use.  The 
Woodman  Company  is  the  jjionecr  in  this  line  of  business, 
having  commenced  in  1872. 
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t>ERSONAL. 


Senator  Wellington,  of  Maryland,  has  been   elected   president  of 
the  Cumberland  Electric  Railway  Company. 


Jos.  J.  Sullivan  has  been  appointed  manager  of  the  Bennington 
(Vt.)  &  Woodford  Electric  Railway  Company. 


C.  A.  Murray  resigned  the  management  of  the   Bluff  City  Street 
Railway,  Waukegan,  III.,  and  Superintendent  Todd  now  has  control. 

George    B.   Morley  and   Homer  Loving  on  July  24,  qualified  as 
receivers  for  the  Union  Street  Railway  Company  of  Saginaw,  Mich. 


L.  N.  Wheelock,  superintendent  of  the  Shelburne  Falls  &  Cosrain 
Electric  Railway  has  resigned  to  accept  a  similar  position  with  the 
Amherst  &  Sunderland. 

E.  D.  Dubois,  superintendent  of  the  Citizens,  Muncie,  Ind.,  pleased 
his  Review  and  other  Chicago  friends  by  a  call  last  week.  He  reports 
a  good  and  increasing  business  on  his  road. 


G.  J.  Smith,  master  mechanic  of  the  South  Covington  &  Cincinnati 
Street  Railroad,  spent  a  week  in  Chicago  visiting  the  local  plants  and 
calling  upon  friends,  which  included  the  Review  office. 


I.  B.  White  has  resigned  his  position  as  superintendent  of  the 
Haverhill  (Mass.),  Georgetown  &  Danvers  Street  Railway  Company 
to  go  to  Bradford,  Pa.    Benj.  Bartlett  succeeds  Mr.  White. 


Frederick  ScuUen,  son  of  John  Scullen,  president  of  the  Union 
Depot  Railway  Company,  St.  Louis,  while  sojourning  in  Chicago  was 
overcome  by  the  heat  inducing  an  attack  of  temporary  insanity. 


John  T.  Gordon,  who  built  the  first  street  railway  between  Oakland 
and  Allegheny  City,  died  at  his  fruit  ranch  in  El  Canjo,  Cal.  He  went 
from  Pittsburg  to  California  ten  years  ago  to  become  a  fruit  grower. 


C.  E.  Flynn,  general  manager  of  the  Carbondale  Traction  Company 
recently  made  a  flying  trip  to  Chicago  and  to  Peoria,  where  it  will  be 
remembered  he  was  electrical  engineer  of  the  road  for  several 
years.  

Henry  Hubbard  resigned  his  position  as  general  manager  of  the 
Pittsburg,  Allegheny  &:  Manchester  Traction  Company  and  in  recog- 
nition of  his  faithful  service  and  popularity  the  employes  presented 
him  with  a  gold  Masonic  emblem. 

James  Rawle,  secretary  and  treasurer  of  the  J.  G.  Brill  Company 
and  vice-president  of  the  Fairmount  Park  Transportation  Company, 
has  been  elected  to  the  presidency  of  the  street  railway  company  in 
•  place  of  George  S.  Grandy,  resigned. 

At  the  last  meeting  of  the  board  of  directors  of  the  Wilmington 
(Del.)  City  Railway  Company  the  duties  of  general  manager  were 
conferred  upon  President  Lea,  and  he  appointed  H.  B.  Vandergrift 
to  be  his  assistant.  C.  F.  Hutchings,  who  has  been  superintendent, 
resigned.  

C.  S.  Van  Wagoner,  president  of  the  Van  Wagoner  &  Williams 
Hardware  Co.,  of  Cleveland,  accompanied  by  Frank  X.  Cicott  were 
Review  callers  a  few  days  since.  Mr.  Cicott  sails  for  Europe  on  the 
20th,  where  he  will  represent  a  number  of  American  street  railway 
supply  houses.  

James  F.  Heyward,  who  has  been  general  manager  of  the  City  & 
Suburban  Railway  Company  of  Baltimore,  has  accepted  a  position 
with  the  United  Traction  Company  of  Pittsburg.  Before  leaving 
Baltimore  the  employes  under  Mr.  Heyward  presented  him  with  a 
handsome  punch  bowl  as  a  token  of  their  good  will. 


Willis  F.  Kelly,  general  manager  of  the  Columbus  (O.)  Street  Rail- 
way, called  on  the  Review  during  a  three  days'  visit  to  Chicago  last 
week.  He  predicts  a  large  attendance  from  Ohio  to  the  Niagara 
Falls  convention  in  October.  He  was  accompanied  by  E.  N.  Stewart, 
1st  vice-president,  and  R.  E.  Sheldon,  2nd  vice-president  of  his  road. 


Carl  K.  Mac  Fadden,  well-known  as  a  writer  and  expert  street 
railway  electrician,  spent  several  days  in  Chicago.  He  has  literally 
struck  oil  in  his  Indiana  wells,  and  his  numerous  friends  will  learn 
with  pleasure  of  his  fine  property.  While  his  daily  product  does  not 
yet  rival  that  of  the  Standard  Oil  Company,  he  says  his  wells  give 
just  as  many  gallons  to  the  barrel. 


Alonzo  G.  Collins,  consulting  engineer,  who  has  opened  an  office  at 
Room  710  Pabst  building,  Milwaukee,  has  had  an  extensive  experi- 
ence in  his  line  of  business.  For  some  years  he  was  with  the  E.  P.  Allis 
Company;  in  1890  he  built  the  Jones  Street  station  for  the  new  Omaha 
Thomson-Houston  Electric  Light  Company,  and  for  the  last  year  was 
chief  draughtsman  for  the  Filer-Stowell  Company  of  Milwaukee.  At 
present  Mr.  Collins  is  engaged  in  developing  an  apparatus  for  auto- 
matically proportioning  the  materials  tor  making  concrete. 


W.  W.  Wheatly  has  been  appointed  assistant  general  superintend- 
ent of  the  Brooklyn  Heights  Railroad  and  C.  E.  Harris  has  been 
transferred  to  the  southern  division  to  take  Mr.  Wheatly's  place.  R. 
K.  Haldame  was  placed  in  charge  of  the  Broadway,  Jamaica, 
Cypress  Hills,  Reid,  Ralph  and  Sumner  avenue  lines  of  the  Brooklyn, 
Queens  County  and  Suburban  Railroad. 


John  S.  Bradley,  president  of  the  New  Haven  Register  Company 
has  returned  from  an  extended  trip  to  the  Pacific  coast,  during  which 
he  traveled  nearly  10,000  miles  and  visited  all  the  railways  west  of 
the  mountains.  He  reports  the  outlook  for  business  of  all  kinds  as 
improving  as  a  result  of  big  crops  everywhere  and  better  prices.  As 
a  side  pleasure  trip  he  spent  a  week  in  the  Yellowstone  Park,  which 
is  unusually  attractive  this  year  owing  to  the  great  activity  of  the 
geysers.  

Jilson  J.  Coleman,  on  July  i,  became  the  eastern  sales  agent  for  the 
St.  Louis  Car  Company,  and  will  make  his  headquarters  at  Allen- 
town,  Pa.  Mr.  Coleman  has  had  an  extended  and  valuable  experi- 
ence, having  been  associated  with  A.  L.  Johnson,  at  Cleveland,  ten 
years.  He  then  went  with  the  Steel  Motor  Company,  and  built  and 
managed  the  Allentown  road  for  the  Johnsons.  When  the  Johnsons 
began  operations  in  Brooklyn  he  was  called  to  the  Nassau  road,  from 
which  he  resigned  a  year  ago  on  account  of  poor  health. 


H.  F.  MacGregor,  of  Houston,  Texas,  long  and  favorably  known 
in  street  railway  circles,  on  account  of  his  connection  with  the  Hous- 
ton City  Street  Railway  Company,  both  while  it  was  operated  as  a 
mule  line  and  later  by  electricity,  has  purchased  a  large  block  of  the 
stock  of  the  reorganized  company,  and  on  July  i6th  assumed  the 
management  of  the  property,  succeeding  A.  H.  Hayward,  who  has 
managed  the  road  since  December,  1895.  Mr.  Hayward,  during  his 
stay  in  Houston,  has  carried  out  many  substantial  improvements  and 
has  made  a  great  many  friends,  both  in  a  business  and  social  way,and 
many  were  the  expressions  of  regret  that  he  is  to  leave  Houston  per- 
manently.   

F.  C.  Randall,  who  for  the  past  three  years  has  had  charge  of  the 
Chicago  office  of  the  J.  G.  Brill  Company,  severed  his  connection 
with  that  firm  on  August  i  to  become  the  eastern  representative  of 
the  Christian  Engineering  Works  of  Milwaukee.  His  office  will  be  in 
New  York  City.  Mr.  Randall  was  early  engaged  in  the  railroad  busi- 
ness in  New  England  and  was  in  the  service  of  the  New  York  &  New 
England,  the  Boston  &  Lowell  and  the  Boston  &  Maine  railroads. 
His  experience  with  street  railway  apparatus  began  with  the  Tripp 
Manufacturing  Company,  where  he  was  first  foreman  and  later  super- 
intendent. He  left  this  company  to  take  charge  of  the  eastern  agency 
for  the  J.  G.  Brill  Company.  Mr.  Randall's  long  and  varied  experi- 
ence in  street  railway  affairs  ensures  success  in  his  new  field. 


SAFETY  DEVICES  IN  MICHIGAN. 


The  street  railway  lines  of  Michigan  are  being  inspected 
by  order  of  Railroad  Commissioner  Wesselius  and  all  dan- 
gerous crossings  at  steam  roads  and  drawbridges  will  be 
reported,  with  a  view  to  ordering  the  construction  of  derail- 
ing and  interlocking  devices  at  such  points.  Undoubtedly 
the  commissioner  has  authority  to  require  railroad  crossings 
to  be  properly  protected  but  it  is  questionable  whether  his 
authority  extends  to  bridge  crossings. 
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THE  DULUTH-SUPERIOR  BRIDGE. 


The  great  steel  drawbridge  which  joins  the  twin  cities, 
Duluth,  Minn.,  and  Superior,  Wis.,  has  been  completed  and  its 
opening  was  celebrated  in  a  fitting  manner.  As  may  be  noted 
from  the  illustration  the  bridge  is  of  noble  proportions  and 
it  is  said  to  be  the  third  largest  drawbridge.  Between  the 
piers  on  the  dock  lines  of  Duluth  and  Superior  the  bridge  is 
1,094  ft.  and  rests  on  five  piers;  the  draw-span  is  491  ft.  in 
length  and  weighs  i,Soo  tons.  The  draw-span  rests  upon 
60  rollers  which  are  arranged  in  a  circle  40  ft.  in  diameter ; 
it  is  actuated  bj'  electricity.  The  rollers  are  of  cast  steel  and 
weigh  2,000  lbs.  each.  The  motors  are  connected  to  the 
power  station  by  means  of  submarine  cables  and  also  to  a 
set  of  storage  batteries  on  the  pier  which  can  be  used  in  the 
event  of  an  accident  to  the  cables.  The  electrical  equip- 
ment is  the  most  powerful  ever  placed  on  a  drawbridge  as 
it  is  designed  to  turn  the  bridge  inside  of  two  minutes  even 
in  the  highest  wind.     Automatic   electric   brakes   and    indi- 


that  "  the  charges  for  passage  on  said  road  shall  not  exceed 
zo  cents  for  any  through  line  and  10  cents  for  half  lines  or 
short  distances."  In  1S90-1  the  Consolidated  secured  from 
the  legislature  a  validating  act  to  remove  alleged  flaws  in 
the  charters  of  the  absorbed  companies,  and  as  this  act  con- 
tained the  clause  "  be  liable  for  street  paving  and  to  other 
regulations  of  municipal  companies  incorporated  by  separate 
acts  by  the  law  of  this  state,"  it  was  construed  that  the 
Consolidated  Was  brought  under  all  regulations  passed  by 
legislature  in  the  case  of  all  other  street  railways  in  the 
state.  One  of  these  legislature  bills  allowed  the  city  of 
Augusta  "  to  regulate  fares,"  and  on  the  strength  of  this 
the  Atlanta  council  passed  an  ordinance  to  take  effect  May 
I,  1S97,  by  which  a  passenger  was  to  ride  from  any  point 
on  the  company's  line  to  any  other  point  for  one  5-ccnt  fare. 
The  effect  of  this  ordinance  caused  a  slump  in  the  company's 
securities,  and  bondholders  residing  in  another  state  took 
the  case  into  the  United  States  court  in  New  Orleans,  where 
a  restraining  order  was  issued  May  27. 


STEEL    DRAWBRIDGE    CONNECTING    DULUTH,    MINN.,    AND    SUPERIOR,    WIS. 


cators  enable  the  man  in  the  operating  cab  to  tell  the  exact 
position  of  the  bridge  and  manipulate  the  end  locking  appar- 
atus with  certainty. 

The  bridge  was  designed  to  carry  four  tons  per  lineal  foot, 
which  together  with  the  weight  of  the  structure  makes  a 
load  of  10,000  tons.  The  material  is  mild  open  hearth  stce' 
furnished  by  the  Pennsylvania  Steel  Company.  Work 
began  in  July,  1896,  and  ended  July  3,  1897;  the  cost 
exceeded  $1,000,000.  It  is  considered  a  triumph  of  engineer- 
ing skill  as  it  meets  the  requirements  of  all  kinds  of  traflic 
between  the  cities  and  does  not  interfere  with  the  great 
volume  of  commerce  on  the  bay.  There  are  two  steam  rail- 
road tracks,  two  trolley  tracks,  two  roadways  and  two  side 
walks. 

ATLANTA  CONSOLIDATED  WINS  THE 
TRANSFER  CASE. 

In  the  United  States  circuit  court  sitting  in  Asheville, 
N.  C,  on  July  23,  a  decision  was  rendered  denying  the 
right  of  the  city  of  Atlanta  to  pass  an  ordinance  reducing 
the  rate  of  fare.  The  Atlanta  .Street  Railway,  of  which 
the  present  Consolidated  is  the  successor,  constructed  its 
lines  under  a  city    ordinance  passed  in  1868,   which   allows 


The  case  came  to  trial  in  the  circuit  court  of  the  United 
States  of  the  Northern  District  of  Georgia,  under  the  title 
"  The  Old  Colony  Trust  Co.,  trustee,  et  al.,  vs.  The  City 
of  Atlanta  and  the  Atlanta  Consolidated  Street  Railway 
Co.,  bill  in  equity."  The  case  was  heard  at  Asheville, 
and  a  decision  rendered  on  July  23.  The  legislative  right 
of  the  city  to  change  the  existing  rate  of  fare  or  demand 
transfers  is  expressly  denied,  and  the  opinion  of  the  court  is 
also  that  there  is  grave  doubt  as  to  the  right  to  approve 
rates  conferring  a  right  to  fix  rates. 

The  court  also  declares :  "  One  continuous  ride  is  one 
thing  and  two  or  more  rides  with  the  necessary  stoppage 
and  letting  passengers  off  and  taking  them  on,  is  another 
and  entirely  different  thing." 

It  is  a  splendid  victory  for  President  loi-i  Hurl;  and 
although  the  mayor  had  threatened  to  appeal  in  case  the 
city  lost,  tile  lase  may  be  considered  settled. 


The  Syracuse  Rapid  Transit  Company  has  elected  officers 
as  follows :  William  M.  Urown,  New  Castle,  Pa.,  presi- 
dent; Willard  R.  Kimball,  vice-president;  William  P.  Gan- 
non, secretary  ;  Austin  C.  Chase,  treasurer.  The  three 
latter  arc  all  of  .Syracuse.  The  executive  coininitlce  con- 
sists of  Messrs.  Urown,  Kindiall  and   (janiion. 
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ARION  MEETS  HIS  DEATH. 


One  of  the  best  known  and  daring  performers  at  street 
railway  pleasure  resorts  during  the  past  three  years  was 
D.  H.  McDonnell,  or  as  he  was  better  known,  Professor 
Arion.  While  he  performed  a  large  number  of  feats  in 
mid  air,  his  principal  one  was  riding  a  bicycle  at  night  on  a 
live  trolley  wire  suspended  75  to  100  feet  from  the  ground. 
The  wheel  and  his  body  were  covered  with  32-c.  p.  incan- 
descents  taking  current  through  the  wheel  from  the  wire  on 
which  he  rode.  A  smaller  wire  overhead  completed  the 
circuit.  Arion  filled  a  long  engagement  last  summer  for  the 
Calumet  Electric  Railway,  of  this  city,  performing  several 
times  each  day  and  night  at  a  height  of  90  feet  and  drawing 
thousands.  During  this  time  he  was  a  frequent  visitor  to 
the  Rk\iew    office,   and    by    his    gentlemanly   bearing  and 


RIDING   A    LIVE   WIRE. 

natural  modesty  made  friends  of  all  who  knew  him.  To 
the  writer  he  said  he  would  never  fall  unless  it  was  from 
shock  which  rendered  him  insensible.  Once  during  his 
Chicago  engagement  he  was  short  circuited  and  badly 
burned  but  succeeded  in  completing  the  trip  safely.  The 
same  accident  occurred  on  the  first  of  this  month,  at  Brook- 
lyn, where  he  was  killed  by  a  fall  of  75  feet.  The  autopsy 
showed  that  he  evidently  had  been  shocked  into  insensibility 
through  leakage  of  the  rubber  insulating  suit  he  always 
wore. 

He  was  a  man  of  most  exemplary  habits,  an  electrician  of 
no  mean  ability,  and  had  crossed  Niagara  1 1  times.  He 
formerly  lived  in  Chicago,  and  his  income  amounted  to 
$  1 ,000  per  week. 

METROPOLITAN    ELECTRIC    COMPANY 
FAILS. 


The  Metropolitan  Electric  Co.,  1S8  Fifth  avenue,  Chi- 
cago, dealing  in  street  railway  supplies,  was  closed  by  the 
sheriff  at  noon,  July  27,  on  confessed  judgments  amounting 
to  about  $35,000,  of  which  $27,000  is  in  favor  of  its  presi- 
dent, Wm.  H.  McKinlock.  Capital  stock  is  $300,000,  and 
assets  claimed  at  $100,000.  Poor  business  and  slow  collec- 
tions are  given  as  the  cause. 


CITY  LINE  LEASED  BY  THE  CHICAGO 
GENERAL. 


E.  M.  Phelps  and  F.  R.  Green,  representing  the  Chicago 
City  Railway  Company,  and  J.  T.  Witbeck  and  L.  C. 
Bonney,  of  the  Chicago  General  Railway  Company,  have 
signed  a  contract  for  a  lease  of  the  22nd  street  line  of  the 
Chicago  City  Railway.  The  stockholders  of  the  Chicago 
General  received  the  following  notice  : 

"  A  lease  has  been  executed  under  which  this  company  secures  the 
right  to  operate  over  the  East  22nd  street  tracks  of  the  Chicago  City 
Company  from  the  Chicago  river  to  Lake  Michigan. 

"This  lease  is  dated  July  5,  1897,  and  runs  for  a  term  of  45  years. 
This  company  pays  to  the  Chicago  City  Company  6  per  cent  per 
annum  on  the  cost  of  the  physical  construction;  also  the  entire 
expense  of  maintaining  the  portions  of  the  street  between  the  river 
and  Wentworth  avenue  and  between  Clark  street  and  Wabash  avenue 
and  between  Indiana  avenue  and  South  Park  avenue,  also  one-half 
of  the  expense  of  maintaining  the  crossings  used  jointly  by  the  two 
companies.  The  expense  of  maintaining  the  street  from  Wentworth 
avenue  to  Clark  street  and  from  Wabash  avenue  to  Indiana  avenue 
will   be   paid  by  the  Chicago  City  Company. 

"All  litigation  between  the  two  companies  has  been  settled  and 
will  be  dismissed.  The  settlement  is  considered  extremely  advan- 
tageous to  both  companies." 

The  estiinated  cost  of  the  leased  line  is  $45,000.  An 
extension  will  be  made  to  South  Park  avenue  some  time  this 
fall  and  this  will  enable  the  Chicago  General  to  run  to  the 
lake.  This  same  company  is  also  negotiating  with  the  West 
Chicago  Street  Railroad  Company  for  a  line  on  Throop  or 
Morgan  street.  A  long  and  bitter  fight  is  thus  settled. 
When,  on  April  4,  1S95,  the  Chicago  General  attempted  to 
run  a  horse  car  over  City  Railway  tracks,  the  latter  com- 
pany met  it  with  four  wrecking  wagons  and  200  shop  men 
and  reduced  the  car  to  kindling  wood. 


TAXING  FRANCHISES  IN  DULUTH. 


The  franchises  of  the  quasi  public  corporations  in  Duluth, 
Minn.,  were  last  year  assessed  for  taxation  as  personal 
property,  and  a  decision  has  just  been  had  on  the  appeal 
taken  by  the  companies.  The  judge  did  not  pass  on  the 
right  to  levy  the  tax  but  decided  that  it  had  not  been  levied 
in  the  proper  manner.  The  case  will  be  carried  to  the 
supreme  court.  The  total  tax  assessed  against  the  different 
companies  was  $9,000.  The  franchise  of  the  Duluth  Street 
Railway  Company  was  valued  at  $75,000. 


STREET   RAILWAY   TROUBLE  AT   TAMPA. 


There  has  been  a  sharp  conflict  in  the  management  of  the 
Consumers'  Electric  Light  &  Street  Railway  Company  of 
Tampa,  Fla.  At  a  recent  meeting  of  the  board  of  directors 
the  Consumers'  Company  was  leased  for  a  term  of  ninety- 
nine  years  to  the  Tampa  Suburban  Railroad  Company. 
E.  S.  Douglas,  general  manager  of  the  Suburban  Company, 
took  charge  of  the  operation  of  the  Consumers'  Company. 
Superintendent  Munsing  and  other  of  the  directors  objected 
to  the  radical  and  unexpected  changes.  Each  faction  gave 
orders  to  the  employes  which  caused  great  confusion  for  a 
time.  Mr.  Douglas'  authority  was  recognized  and  a  police- 
man was  placed  on  each  car  to  prevent  any  interference  in 
the  operation  of  the  lines.  It  was  expected  that  President 
Chapin,  on  his  arrival  from  New  York,  will  straighten  out 
this  muddle. 
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The  Lake  Street  "  L  "  of  Chicago  is  endeavoring  to  get 
the  consent  of  the  holders  of  its  debentures  to  redeem  tliem 
at  78  cash. 

Tenders  for  a  $4,000,000  issue  of  5  per  cent  bonds  of  the 
United  Traction  Company  of  Pittsburg  greatly  exceeded 
that  amount. 


W.  H.  Fatten  is  trj'ing  his  new  motor  on  the  lines  of  the 
Stillwater,  Minn.,  road.  It  is  a  combination  of  gas  engine 
and  storage  battery. 


The  Camden  (N.  J.)  &  Suburban  Railway  Company 
lately  distributed  $500  among  it  employes  as  rewards  of 
merit,  more  than  100  motormen  and  conductors  profiting 
by  it. 

J.  K.  Tillotson,  who  is  interested  in  the  street  railways  of 
Oskosh,  Wis.,  produced  two  comedy  dramas,  Queena  and 
Lindwood,  of  which  he  is  the  author,  at  the  company's 
pleasure  resort. 

The  fare  box  system  has  been  adopted  on  the  Northeast 
line  of  the  Brooklyn  Avenue  Railway  Company,  Kansas 
City,  and  the  directors  look  with  faxor  upon  its  installation 
on  the  iQth  street  line. 


There  seems  to  be  little  or  no  progress  in  the  contem- 
plated change  in  the  motive  power  of  the  Manhattan  Ele- 
vated although  it  is  reported  that  the  third  rail  system  is 
looked  upon  with  favor. 


For  the  third  time  the  Bridgeton  (N.  J.)  &  Millville 
Traction  Company  has  suffered  the  loss  of  a  portion  of  its 
copper  return  circuit.  Thieves  chopped  up  about  1,900  ft. 
of  wire  with  axes  and  carted  it  away. 


It  is  stated  that  George  S.  Grandy  has  retired  from  the 
presidency  of  the  Fairmount  Park  Transportation  Com- 
pany, and  after  a  period  of  rest  and  recreation  will  devote 
his  attention  to  some  of  his  other  large  interests. 


An  Italian  rag  peddler  stole  (joo  ft.  of  live  trolley  wire 
from  an  unused  line  of  the  Buffalo,  Kcnmorc  &  Tonawanda 
Electric  Railroad  Company  and  carted  it  to  Buffalo.  He 
was  arreste<l  and  turned  over  to  the  Tonawanda  ollicials. 

The  experienced  conductors  and  motormen  of  the  Gales- 
burg  (111.)  Electric  Motor  &  Power  Company  have  had 
their  wages  increased  to  $1  I  per  week,  while  those  who 
have  been  with  the  company  less  than  a  year  receive  $10  a 
week. 


The  total  aggregate  of  the  subscriptions  for  the  $2,000,- 
000  of  5  per  cent  gold  bonds  offered  by  the  Metropolitan  of 
New  York  amounted  to  above  $5o,rx30,ooo.  They  were 
sold  on  the  street  at  iio;/^.  Gther  securities  of  the  system 
have  advance<l  sharply. 


The  vitascope  exhibition  at  Budd  Park,  Kansas  City,  has 
proven  a  great  attraction  ;  every  evening  1,500  or  more  peo- 
ple go  out  in  the  trolley  cars  to  watch  the  moving  pictures 
and  listen  to  the  music  reproduced  by  the  large  phonograph 
in  the  park.     The  exhibition  is  free. 


A  verdict  of  $16,500  was  given  to  Thomas  Leach  against 
the  Chicago  City  Railroad  for  injuries  received  in  1893. 
Leach  was  then  a  conductor,  and  while  beneath  the  car  fix- 
ing a  brake  chain  another  train  ran  into  the  rear  of  the  car 
he  was  repairing  and  very  seriously  injured  him. 


Frank  E.  Scovill,  superintendent  of  the  Austin  (Texas) 
Rapid  Transit  Company,  informs  us  that  there  have  been 
many  improvements  to  the  system  during  the  spring  and 
summer.  Among  other  things  8,000  new  ties  of  mountain 
cedar  have  been  put  in  place.  Traffic  has  been  cpiite  good 
considering  all  conditions. 


The  Lafayette  Street  Railway  Company  has  extended  a 
line  to  the  Indiana  State  Soldiers'  Home  and  to  Tecumseh's 
Trail.  It  passes  through  some  picturesque  country  and 
makes  a  delightful  outing  for  the  citizens  of  Lafayette.  The 
street  railway  company  recently  carried  in  one  day  17,000 
passengers  with  an  equipment  of  19  cars. 


Tom  L.  Johnson,  H.  A.  Everett,  Albert  Pack,  J.  C. 
Hutchins,  W.  L.Johnson,  A.  B.  Dupont,  and  A.  E.  Peters 
were  chosen  directors  of  the  Detroit  Electric  Railway  Com- 
pany. Subsequently  the  board  elected  Albert  Pack,  presi- 
dent ;  J.  C.  Hutchins,  vice-president  and  treasurer ;  A.  E. 
Peters,  secretary,  and  A.  B.  Dupont,  general  manager. 


The  transfer  privilege  on  the  lines  of  the  Detroit  Electric 
Railway  have  been  curtailed.  Heretofore  a  passenger  could 
ride  on  a  continuous  trip  of  28  miles  or  even  all  day  long  by 
judiciously  using  the  transfers.  The  recent  regulation  is  to 
the  effect  that  passengers  must  ask  for  transfers  when  ten- 
dering their  fares  and  but  one  transfer  will  be  issued  on 
one  fare. 


Wheeler  &  Boody,  contractors  for  the  East  Penn  Trac- 
tion Company  have  commenced  suit  against  the  Pennsyl- 
vania Railroad  Company  for  $2,000.  The  plaintiffs  state 
that  their  employes  were  driven  from  their  work  by  railroad 
men  and  some  of  their  tools  destroyed.  To  protect  the 
workmen  it  was  necessary  to  employ  100  extra  men  and  the 
damages  are  designed  to  cover  the  wages  of  these  men  and 
the  loss  of  time  and  tools. 


A  daughter  of  one  of  the  directors  of  the  Staten  Island 
Midland  Railroad,  is  spending  the  summer  at  one  of  the 
hotels  on  Staten  Island  and  has  become '  quite  an  expert 
"  motorman "  uiidci'  the  tuliirship  of  General  Manager 
Rockwell.  The  young  lady  enjoys  manipulating  the  con- 
troller handle  and  has  officiated  at  that  post  during  several 
trips  taken  by  officials  and  friends  in  the  ilirectors'  car  over 
the  lines  of   the  Midland  railway. 

July  I  2th  was  the  38th  anniversary  of  the  introduction  of 
street  cars  in  the  city  of  Baltimore.  E.  11.  Ilartzell,  who 
still  resides  in  Baltimore,  was  the  driver  of  one  of  the  two 
cars  first  brought  to  llic  city.  The  cars  were  liox-shaped 
affairs  and  built  to  accommodate  12  passengers.  When  the 
line  was  formally  opened  each  car  was  gayly  decorated  and 
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drawn  by  six  horses.  The  guests,  after  enjoying  the  hixury 
of  a  street  car  ride,  ended  the  festivities  with  a  champagne 
supper. 


A  syndicate  for  operating  street  railways  has  been  formed 
by  C.  H.  Davis,  an  electrical  engineer  of  New  York  City, 
and  B.  W.  Porter  of  Derby,  Conn.,  is  to  be  general  man- 
ager. The  ownership  and  financial  interests  of  the  rail- 
ways are  not  to  be  disturbed  but  the  syndicate  proposes  by 
buving  in  large  quantities  and  by  scientific  management  of 
the  roads  to  lower  operating  expenses  and  increase  receipts. 


The  Trenton  Passenger  Railroad  Company  brought  suit 
against  the  Guarantor's  Liability  Indemnity  Company,  of 
Philadelphia,  for  claims  which  were  presented  and  payment 
refused.  The  lower  court  decided  in  favor  of  the  railway 
company,  with  the  proviso  that  it  should  later  be  established 
that  such  insurance  is  legal.  The  Supreme  Court  decided 
that  the  contract  is  valid  and  deferred  action  on  the  amount 
of  damages. 

A  charter  has  been  granted  to  the  Montreal  &  Southern 
Counties  Railway  by  the  Senate  at  Ottawa  in  spite  of  strong 
but  unreasonable  opposition.  This  is  one  of  the  largest  of 
the  proposed  railways  in  Canada,  as  the  lines  are  expected  to 
serve  a  territor.y  of  150  sq.  mi.  connecting  with  the  Montreal 
Street  Railway  and  passing  through  the  towns  of  Chambly, 
St.  Johns,  Iberville,  Bedford,  Waterloo,  Sherbrooke  and 
intervening  places. 

The  Schuylkill  Valley  Traction  Company  has  secured  a 
lease  on  Oak  View  Park,  near  Norristown,  Pa.  Many 
improvements  and  attractions  will  be  added  to  the  park.  An 
orchestra  has  been  secured  ;  arrangements  are  to  be  made  for 
operatic  and  dramatic  performances,  balloon  ascensions  and 
other  things  which  will  make  the  park  a  pleasant  resort.  The 
town  council  gave  permission  for  the  company  to  build  a 
branch  line  to  the  park. 


The  hot  weather  of  July  4th  and  5th  caused  the  people  of 
Brooklyn  and  vicinity  to  seek  the  ocean  breezes,  and  the 
street  railways  were  taxed  to  the  utmost  to  accommodate  the 
traffic,  over  700,000  passengers  being  carried  by  the  surface 
roads  in  one  day.  The  record  of  the  Nassau  lines  was 
broken,  375,000  fares  being  collected  on  the  5th  and  250,000 
on  the  4th.  The  Brooklyn  Heights  Railroad  reported  32S,- 
999  and  335,000  passengers  for  the  two  days. 


An  ordinance  was  passed  by  the  council  of  Pittston,  Pa., 
taxing  all  street  cars  entering  the  city  $10  a  piece,  but  the 
Scranton  &  Pittston  Traction  Company  refused  to  pay  this. 
The  city  authorities  decided  to  enforce  the  law  and  the 
means  emploj'ed  was  to  arrest  every  motorman  and  con- 
ductor in  charge  of  a  car  coming  into  the  town.  This  did  not 
last  long  for  the  cars  discharged  the  passengers  at  the  city- 
limits  and  started  back  over  the  same  route. 


The  Columbus  Street  Railway  Company  has  been  giving 
kinetoscope  entertainments  at  Olentangy  park.  The  com- 
pany secured  views  of  Governor  Bushnell  and  staff  in  the 
Grant  memorial  parade  and  extended  an  invitation  to  the 
governor  to  be  present  at  the  initial  presentation.  This 
invitation  was  accepted  and  the  governor  with  his  staff  and 
their  lady  friends  were  taken  to  the  park  on  the  beautiful 
excursion  car,  Electra,  and  enjoyed  the  entertainment. 


On  the  lines  leading  to  the  ocean  resorts  the  Nassau 
Electric  Railroad  Company  of  Brooklyn  has  had  some 
trouble  with  disorderly  passengers  and  an  example  was 
recently  made  of  such  a  one.  A  tailor,  named  O'Brien,  had 
some  words  with  a  conductor  and  struck  him  in  the  face. 
The  police  refused  to  arrest  the  man  and  President  Johnson 
was  notified.  He,  with  the  company's  attorney,  John  M. 
Ward,  of  base  ball  fame,  dragged  O'Brien  from  the  car  and 
took  him  to  the  police  station.  The  obstreperous  passenger 
was  fined  $20  for  disorderly  conduct. 


After  a  decision  had  been  rendered  against  the  Cincinnati 
Incline  Railway  by  the  Superior  Court  the  Board  of  Admin- 
stration  of  the  city  ordered  the  company  to  remove  its  tracks 
on  Main  street,  south  of  Liberty,  and  a  resolution  was 
passed  to  the  effect  that  no  applications  for  extensions  would 
be  received  from  the  same  company  until  it  has  paid  into  the 
city  treasury  the  money  due  for  delinquent  licenses.  Later 
the  board  ordered  permits  granted  to  the  Cincinnati  Street 
Railway  Company  to  lay  track  on  Main  street,  previously 
occupied  by  the  Incline  Railway  Company. 


The  report  of  the  receiver  of  the  Metropolitan  Elevated 
of  Chicago  shows  a  gain  for  May  over  the  preceding 
month.  For  the  time  up  to  and  including  June  the  average 
daily  passenger  traffic  is  as  follows  : 

January  20  to  February  28 44.434 

March 47,8ii 

April 45.546 

May 40,353 

June 42,050 

During  the  receivership  the  income  and  expenditures 
have  been : 

Income —  Pares.        Rents.  Misc.  Total. 

January  20  to  February  28. .   $86,647        Si,04q        §21,406        5109,103 

March 74,ioS  2,300  359  76.767 

April 68,3IQ  2,6or  201  71.122 

May 62,546  1,951  65  64,563 

June 63,076  3,409  48  66,533 

Total S354,6q6  $11,310  822,079  $388,089 

Expenses —        Payrolls.  Supplies.  Gen'l.  Total. 

January  20  to  February  28. .   $30,021  Si3.qi7  §5,95°  $49,899 

March 26,292  11,357  454  38,104 

April 28,610  11,437  47,231  87,279 

May 27,728  13,433  3,108  44,270 

June 28,334  20,665  '59  49,I48 

Total $1 40,985      570,799        $56,902        $268,690 


OBITUARY. 


John  S.  Hoagland,  who  for  many  years  was  connected  with  the 
street  railway  interests  of  Brooklyn,  died  at  Hempstead,  L.  I.  After 
being  with  the  Brooklyn  City  Railroad  Company  for  many  years  he 
became  superintendent  of  the  Smith  street  line  and  guided  that  line 
from  poverty  to  prosperity.  He  accepted  the  position  of  superin- 
tendent of  transportation  on  the  Brooklyn  Bridge,  which  position  he 
held  until  his  retirement  a  few  years  ago. 


Col.  C.  F.  Crocker,  president  of  the  Market  Street  Railway  Company 
of  San  Francisco,  died  at  San  Mateo,  Cal.  Besides  his  street  railway 
interests  he  was  vice-president  of  the  Southern  Pacific  Railroad, 
president  of  the  Oriental  Steamship  Company  and  was  prominent  in 
the  many  other  corporations  owned  or  controlled  by  the  Southern 
Pacific  Railroad.  He  served  on  the  staff  of  Governor  Perkins  and 
took  a  prominent  part  in  political  affairs.  He  was  president  of  the 
California  Academy  of  Sciences,  a  trustee  of  the  Stanford  University, 
and  a  member  of  the  Pacific,  Bohemian,  Union,  and  University  Clubs 
of  San  Francisco,  and  of  the  Union  Club  of  New  York. 
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ALLEY  L  EQUIPMENT. 


For  several  weeks  past  tests  have  been  in  progress  on  the 
experimental  track  of  the  General  Electric  Company  at 
Schenectadv,  N.  Y.,  for  the  purpose  of  deciding  whether 
the  Sprague  svstem  of  control  is  adapted  to  the  conditions  of 
service  on  the  Alley  L  of  Chicago.  The  tests  were  under 
the  personal  supervision  of  Frank  J.  Sprague  and  were 
witnessed  by  President  Carter  of  the  South  Side  Elevated, 
A.  D.  Lundy  of  Sargent  &  Lundy,  consulting  engineers  for 
the  road,  M.  G.  Hubbard,  Jr.,  of  the  McGuire  Manufactur- 
ing Companv,  of  Chicago,  which  furnished  the  trucks,  and  a 
number  of  the  General  Electric  engineers. 

Six  cars  were  equipped  with  the  Sprague  system  of  con- 
trol and  each  car  had  two  55-h.  p.  G.  E.  motors,  both  on  the 
same  truck.  Thorough  tests  were  made  to  determine  the 
rate  of    acceleration,    starting  torque,   maximum   speed,  etc. 

The  construction  of  the  truck  is  peculiar  in  that  the  equal- 
izing bars  are  extended  so  as  to  form  a  complete  lower  frame 
to  which  the  brakes,    motor    supports,   etc.,    are    attached ; 


aged  so  that  it  cannot  be  operated.  In  the  Sprague  system 
one  of  these  trucks  is  used  on  each  car,  an  ordinary  trail 
truck  being  used  at  the  other  end.  It  is  said  by  parties  who 
witnessed  the  tests  that  the  motor  truck  was  easier  riding 
than  the  trail  truck. 

From  two  to  six  cars  were  run  together  to  determine  how 
the  system  is  affected  by  different  sized  trains.  It  was 
found  that  any  sized  train  acted  practically  in  the  same  man- 
ner as  one  car  in  tractive  effort,  acceleration,  speed,  current 
consumption,  etc.  In  fact  three  cars  were  joined  together 
electrically,  but  with  no  drawbars,  and  so  even  were  the 
acceleration  and  speed  that  they  did  not  pull  apart.  A 
maximum  speed  of  32  miles  an  hour  was  attained,  but  it  is 
intended  that  the  maximum  speed  shall  be  sacrificed  for 
greater  torque.  Some  minor  alterations  will  be  made  in 
the  equipment,  although  as  a  whole  the  tests  have  proved 
the  system  to  be  very  successful.  The  final  tests  will  be 
made  on  the  tracks  of  the  elevated  company  in  Chicago 
sometime  in  the  near  future.  Already  the  third  rail,  which 
is  in  60-ft.   lengths   and    weighs  40  lbs.,  is  being  laid.     The 
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this  frame  is  cushioned  by  springs  over  the  journal  boxes. 
The  top  frame  containing  the  pedestals  and  bolster  is  of  cast 
steel  in  three  pieces.  The  pedestals  set  over  the  boxes  and 
form  an  additional  means  of  keeping  the  truck  in  square  and 
distribute  the  pulling  points  from  the  center  plate  to  the 
pedestals  over  each  box  ;  the  spring  supports  are  entirely  on 
the  equalizing  bars  of  the  lower  frame.  This  construction 
is  designed  to  avoid  transmitting  kicking  from  the  brakes  or 
shocks  from  the  action  of  the  motors  to  the  upper  frame, 
and  to  make  an  easy  riding  truck  with  a  maximum  of 
strength  and  safety.  To  meet  the  ideas  of  railway  men  who 
believe  that  swing  bolsters  are  indispensable,  a  second  bol- 
ster hung  on  links,  is  inserted  into  the  main  lop  frame  or 
bolster,  the  center  and  side  bearings  passing  up  through 
openings  in  the  fixed  bolster  and  clearing  the  top  surface  by 
about  !/^  in.  Xo  appreciable  <leflection  can  take  place  except 
through  V)reakage  or  some  extraordinary  strain,  in  which 
case  the  center  plate  and  side  bearings  would  rest  upon  the 
rigid  bolster  and  would  still  be  perfectly  safe  and  operative. 
The  truck  is  constructed  so  that  so  long  as  the  wheels  and 
axles  are  intact  there  is  no  danger  of  the  truck  being  dam- 


running  rail  will  be  liondcd  to  make  a  continuous  return 
circuit,  and  will  also  be  bonded  to  the  structure  at  fretiuent 
intervals.  The  Roebling  bond  is  used  for  the  track  work 
and  the  Atkinson  bond  on  the  third  rail.  Contracts  have 
been  let  for  the  engines,  dynamos,  cooling  tower  and  other 
apparatus  as  given  previously  in  the  Review.  All  the 
bids  for  the  power  house  construction  were  considered  too 
high  and  rejected.  Some  alterations  will  be  made  in  the 
plans  anti  other  bids  invited. 

.Since  last  January  there  has  been  in  operation  between 
Stuttgart  and  some  neighboring  industrial  centers,  8  to  10 
miles  distant,  a  service  of  automotor  cars  equipped  with 
steam  engines  and  .Serpollet  generators.  The  cars  fitted  for 
service  weigh  about  37,400  lbs.  of  which  about  two-thirds 
is  on  the  front  axle,  which  is  the  driving  axle.  The  cars 
average  about  120  miles  per  day  at  an  average  speed  of  2.| 
miles  per  hour.  Uri(|uette  fuel  is  used  and  in  the  sunnncr 
the  consumption  was  from  8.9  to  10.6  lbs.  per  car-mile  run. 
The  estimated  cost  of  fuel,  oil  and  waste  was  2.8  cents  per 
car-mile,  which  it  is  expected  will  be  further  reduced. 
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A.  (.  Jolly  has  recfix  cd  the  contract  to  build  tlic  Mount 
Troy  &  Reserve  Township  Electric  Railway  at  Pittsburg, 
Pa. 


H.  11.  Penny  &  Co.,  of  Charleroi,  Pa.,  have  been  given 
the  contract  to  build  the  Charleroi,  Bellevernon  &  Fayette 
City  Electric  Railway. 

Mulholland  &  Elmond  have  received  the  contract  to  lay 
1.75  miles  of  double  track  for  the  Metropolitan  Street  Rail- 
way of  Kansas  City,  Mo. 


Henry  G.  Issertel,  recently  of  the  firm  of  Crafts  and 
&  Issertel,  New  York,  has  withdrawn  from  the  concern  to 
become  sales  agent  for  an  electrical  company. 


William  D.  MacQueston  of  Mount  Vernon  has  received 
the  contract  to  complete  the  extension  of  the  New  York, 
White  Plains  &  Elmsford  Railway  to  Tarrytown,  N.  Y. 


The  Goulds  Manufacturing  Company,  Seneca  Falls,  N. 
Y.,  is  mailing  a  new  and  decidedly  interesting  illustrated 
booklet  describing  many  of  the  plants  using  its  electrically 
driven  pumps. 

Pierce  &  Richardson  have  incorporated  at  Chicago  to  do 
a  general  engineering  business.  The  capital  stock  is  $10,- 
000  and  the  incorporators  are  Richard  H.  Pierce,  R.  E- 
Richardson  and  Charles  T.  Foster. 


George  W.  Henry,  George  B.  Foster  and  F.  B.  Duncan, 
have  associated  themselves  with  J.  Holt  Gates,  1323  Monad- 
nock  building,  Chicago,  as  selling  agents  for  the  electrical 
supplies  represented  by  Mr.  Gates. 


Among  recent  orders  the  American  Engine  Company, 
Bound  Brook,  N.  J.,  has  secured  an  order  from  the  United 
States  Government  for  a  35-k.  w.  direct  connected  plant  for 
the  Pension  Office  in  Washington. 


One  of  the  most  attractive  advertisements  that  we  have 
s?en  is  a  9  x  12-in.  card  with  a  photogravure  of  Niagara 
Falls ;  the  title  is  "  A  Great  Source  of  Supply,"  Western 
Electric  Company,  Chicago,  New  York. 


The  National  Car  Fender  Company  has  been  incorpora- 
ted at  New  York.  The  capital  stock  is  $20,000,  and  the 
incorporators  are  John  A.  Henneberry,  Matthew  Baird, 
Bernard  Mahon  and  others  of  New  York. 


The  Joseph  Dixon  Crucible  Company,  Jersey  City,  N.  J., 
has  recently  issued  a  pamphlet  in  which  the  merits  of  lead 
paints  and  graphite  paints  are  compared  and  some  exten- 
sively circulated  misstatements  regarding  the  former  cor- 
rected. 

The  Indianapolis,  Anderson  &  Marion  Electric  Railway- 
Company  has  revoked   its   contract    with    Louis    Enricht   of 


Chicago  and  handed  the  construction  over  to  A.  W.  Frances, 
Howard  Wilson,  E.  E.  Downs  and  L.  N.  Downs  of  New 
Y(irk. 


The  Partridge  Carbon  Company,  of  Sandusky,  O.,  has 
established  an  agency  at  New  Orleans,  La.,  where  Schminke 
&  Newman  will  distribute  its  self-lubricating  motor  brush 
and  other  well  known  carbon  specialties  in  the  southern 
territory. 

The  Crane  Company  of  Chicago  will  supply  the  high 
pressure  valves  and  steam  fittings  for  the  power  houses  of 
the  St.  Louis  &  Kirkwood  Railroad,  the  Memphis  Street 
Railway  and  the  Indianapolis,  Anderson  &  Marion  Electric 
Railway. 

George  M.  Huss,  of  21S  Clark  street,  Chicago,  has  been 
awarded  the  contract  to  build  15  miles  of  electric  railway  at 
Cleveland,  O.,  for  the  Cleveland,  Painesville  &  Eastern  Rail- 
way Company.  The  overhead  construction  will  be  done  by 
Christy  Bros.,  of  Akron,  O. 


The  Pennsylvania  Steel  Company  has  recently  opened  an 
office  at  413  Western  Union  Building,  Chicago,  to  look  after 
its  business  in  the  western  states.  W.  H.  Stearns,  for  the 
past  three  and  a  half  years  general  sales  agent  of  the  Buda 
Foundry  &  Manufacturing  Company  and  A.  F.  Klink  are 
the  western  agents. 


The  new  catalog  of  the  Buckeye  Engine  Company 
Salem,  O.,  is  devoted  to  compound  engines  and  in  addition  to 
the  general  and  detail  illustrations  contains  a  good  discussion 
of  the  theory  of  the  compound  engine,  the  advantages  of 
compounding,  results  of  tests  and  the  considerations  leading 
to  the  choice  of  proportions  adopted. 


Arrangements  were  recently  completed  by  which  the 
Northern  Electric  &  Manufacturing  Company,  Ltd.,  of 
Montreal,  takes  the  agency  for  the  products  of  the  Ohio 
Brass  Company  of  Mansfield,  O.  This  company's  goods 
are  already  well  known  in  Canada,  and  the  combination  will 
no  doubt  be  of  advantage  to  both  parties. 


W.  B.  Upton,  who  is  well  known  as  a  consulting  engineer 
of  several  electric  railways  and  power  plants  in  and  about 
Washington,  has  located  his  offices  in  the  Washington  Loan 
&  Trust  Building,  corner  of  9th  and  F  streets,  N.  W., 
Washington,  D.  C.  His  specialties  are  the  installation  of 
steam,  electric  and  hydraulic  plants  and  the  equipment  of 
power  stations  and  railways. 


The  Standard  Underground  Cible  Company  has  issued  a 
circular  letter  to  its  customers  advising  them  that  it  is  at  all 
times  ready  to  defend  suits  brought  against  the  users  of  its 
goods  for  infringement  of  patents  on  paper  insulated  cables 
and  wires.  It  asks  to  be  promptly  notified  of  such  suits 
that  it  may  be  given  an  opportunity  to  defend  them. 


On  July  2,  the  Philadelphia  &  Reading  put  on  a6o-minute 
train  between  Philadelphia  and  Atlantic  City.  The  train 
which  made  the  first  trip  on  this  schedule  ran  from  Camden 
to  Atlantic  City,  55.5  miles,  in  48  minutes  or  at  69.35  miles 
per  hour;   the  maximum  speed  was  82.26  miles  per  hour  for 
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4.S  miles.  The  entire  train  was  equipped  with  'bearings 
made  bv  the  Ajax  Metal  Company,  46  to  52  Richmond 
street,  Philadelphia. 

A  very  handsomely  illnstrated  booklet  is  being  circulated 
by  the  E.  T.  Burrowes  Company  of  Portland,  Me.  The 
various  kinds  of  curtains  and  curtain  appliances,  made  by 
this  firm,  are  fully  described  and  shown  by  cuts.  Detail 
drawings  are  also  given  of  the  anti-friction  swivel  device, 
chains,  pulleys  and  tips,  so  that  the  excellence  in  the  design 
of  these  fixtures  is  apparent.  The  "  pinch  handle,"  "  climax  " 
and  "  roval  "  car  curtains  are  illustrated. 


The  interurban  railway  building  out  of  Meadville,  Pa.,  is 
known  as  the  Meadville  Traction  Company,  and  the  bond 
issue  of  $250,000  was  placed  in  New  York  by  C.  Town- 
send  Blake,  of  Philadelphia.  The  contract  for  constructing 
the  1 1  },2  miles  of  this  road  was  let  to  the  Walker  Con- 
struction &  Engineering  Co.,  of  Philadelphia,  which  is 
now  pushing  the  work  forward  as  rapidly  as  possible  and 
expects  to  complete  it    about  October  1st. 


The  Jackson  &  Sharp  Company,  of  Wilmington,  Del.,  is 
busily  engaged  in  completing  the  cars  ordered  by  the  South- 
eastern Railway,  London,  the  sample  car  which  was  shipped 
some  weeks  since  having  been  approved  by  the  directors  of 
the  road.  These  cars  are  55  ft.  long  with  steel  underfram- 
ing,  and  with  the  exception  of  the  English  style  of  buffers 
are  the  regulation  parlor  cars  of  America.  They  are  equipped 
with  Gould  vestibules  and  automatic  couplers. 

H.  B.  Coho  &  Co.,  St.  Paul  building,  New  York,  have 
taken  the  agency  for  the  well  known  insulating  material 
manufactured  by  the  Fiberite  Company  of  Mechanicsville, 
N.  Y.,  and  have  become  associated  with  Mr.  Medbery  for 
the  handling  of  the  Warren  apparatus.  During  the  past 
few  weeks  the  firm  has  closed  a  contract  with  the  Oyster 
Bay  Electric  Light  Company  and  has  started  a  plant  of  500 
h.  p.  for  the  Jones  Brothers  Tea  Company,  Brooklyn,  the 
latter  is  equipped  with  Eddy  apparatus. 


The  Ohio  Brass  Company  has  adopted  as  a  trade  mark 
for  its  "  Genuine  Bell  Metal  Motor  Bearings,"  a  cut  of  a 
bell  on  which  appear  the  letters  O.  B.  Co.,  and  hereafter  an 
outlined  reproduction  of  this  will  be  stamped  into  the  metal 
on  each  bearing,  as  a  positive  means  of  distinguishing  them 
from  those  manufactured  by  other  companies.  This  mark 
in  itself  will  also  serve  as  an  absolute  guarantee  of  the 
quality  of  the  bearings,  for  the  company  stands  ready  to 
replace  any  which  do  not  give  perfect  satisfaction. 


The  New  England  Construction  Company  has  been 
incorporated  at  New  Haven,  Conn.,  to  build  and  equip 
street  railroads,  etc.  Its  first  contract  will  be  the  construc- 
tion of  14  miles  of  electric  railway  at  Bangor,  Me.  The 
ca|)ital  stock  is  $30,000,  and  the  incorporators  arc  ex-gov- 
rrnor  Thomas  M.  Waller,  of  New  London  ;  L  A.  Kclscy, 
,'cneral  manager  of  the  Winchester  avenue  road  ;  Attorney 
S.  Harrison  Wagner,  Julius  Watterman,  Henry  L.  Mitchell, 
of  Bangor  Me. ;  Charles  B.  Wellington,  of  Albion,  Mc.  ; 
Arthur  R.  Hopkins  and  a  number  of  other  well  known 
Bangor  capitalists. 

The  Bradford  Belting  Company,  Cincinnali,  has  been 
appointed  agent  for  that  city  and   vincinity    for  the  sale  of 


the  products  of  Van  Wagoner  &  Williams  Hardware  Com- 
pany of  Cleveland.  The  arrangement  gives  a  good  concern 
good  representatives.  Hayes  &  Arthur,  Cleveland,  are 
agents  for  Western  New  York  and  Northern  Ohio ;  James 
Clark,  Jr.,  &  Co.,  Louisville,  and  Arthur  S.  Partridge,  St. 
Louis,  have  been  appointed  agents  for  these  cities  and  vicini- 
ties. The  Van  Wagoner  copper  segments  which  are  made 
of  drop  forged  pure  lake  copper  are  already  standard  on  a 
large  number  of   roads. 


The  J.  G.  Brill  Company  advises  us  that  its  works  are 
running  full  time  with  entire  complement  of  men.  Busi- 
ness is  better  than  in  1S96.  During  the  first  half  of  that 
year  it  was  very  good,  but  with  a  rapid  falling  off  after  July  ; 
now  there  is  more  work  turned  out  and  very  much  more  on 
the  books.  While  the  prices  of  glass,  paint  and  other 
material  have  advanced  the  cost  of  the  finished  product  will 
not  be  any  higher  because  of  the  large  building  capacity. 
The  outlook  is  regarded  as  most  favorable  because  of  the 
fact  that  the  orders  received  are  for  new  equipment  for  old 
lines  which  have  long  ago  passed  the  speculative  stage. 


The  Central  LTnion  Brass  Company  of  St.  Louis  has 
increased  its  facilities  for  making  electric  and  railway  goods 
and  now  has  a  complete  line  of  overhead  material,  all  new 
and  up  to  date,  designed  by  M.  M.  Wood,  who  is  now  con- 
nected with  this  company,  and  whose  reputation  as  an 
expert  in  this  line  is  well  known.  The  company  will  con- 
tinue making  car  trimmings  and  will  add  from  time  to  time 
the  new  patterns  and  machinery  that  will  be  necessary  to 
meet  the  demands  of  the  trade.  It  carries  a  large  stock  of 
goods,  and  can  fill  orders  promptly.  This  company  was 
established  in  1883,,  and  its  trade  extends  over  a  large 
territory. 

The  Mica  Insulator  Company  of  New  York  and  Chicago 
will  shortly  issue  an  extensive  catalog  which,  besides  a 
full  list  of  their  micanite  specialties,  contains  several  pages 
of  useful  information  for  electrical  engineers.  The  cata- 
log includes  all  the  latest  types  of  street  railway  motors 
and  is  thoroughly  up  to  date.  The  company  has  excellent 
reports  from  its  customers  to  show  on  the  special  micanite 
plates  for  commutator  segments,  and  that  part  of  the  factory 
in  which  they  are  made  is  very  busy.  A  new  specialty 
outside  of  the  regular  mica  insulations  is  an  oiled  paper, 
very  tough,  and  made  in  large  sheets,  which  are  one  yard 
wide  and  two  yards  long.  This  is  a  great  improvement 
upon  the  small  sheets  hitherto  made.  They  are  able  to  sup- 
ply  more  than  double  the  area  of  paper  for  the  same  price 


The  Composite  Brake  Shoe  Company  of  Boston  is 
represented  by  the  following  manufacturers  and  supply 
agents,  who  have  the  exclusive  sale  of  the  "compo"  brake 
shoes  for  the  electric  street  railway  service  as  follows : 
Darbour-Stockwell  Company,  Cambridgeport,  Mass.,  the 
New  England  States;  Mayer  &  Englund,  Philadelphia,  the 
middle  states ;  Hayes  &  Arthur,  Cleveland,  O.,  the  states 
of  Ohio,  Michigan,  and  West  Virginia,  Western  Pennsyl- 
vania and  Western  New  York.  The  shoes  will  be  shipped 
at  present  from  foundries  at  Boston  and  Buffalo,  but  all 
purchases  and  settlements  are  to  be  made  with  the  above 
agents.  This  arrangement  will  be  an  advantage  and  conven- 
ience to  parties  who  wish  to  use  this  well  known  shoe  in 
these  sections  of  the  country. 
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The  International  Register  Company  of  Chicago  reports 
that  its  business  is  much  better  now  than  ever  before.  The 
factory  has  been  crowded  all  the  spring,  but  several  large 
orders  received  lately  have  made  it  necessary  to  increase  the 
number  of  men  considerably,  and  even  with  the  increased 
facilities  the  present  orders  cannot  be  filled  for  several 
weeks.  The  company  wishes  to  announce,  however,  that 
all  orders  for  registers  to  be  used  in  open  cars  this  summer 
will  be  given  immediate  attention. 


G.  B.  Coleman,  general  manager  of  the  Metropolitan 
railroad,  Washington,  D.  C,  has  recently  completed  the 
Connecticut  avenue  extension,  reaching  the  Zoological  park, 
one  of  the  most  interesting  resorts  in  the  city.  In  making 
this  extension  it  was  necessary  to  enlarge  both  power  houses 
which  was  done  by  the  addition  of  a  new  Mcintosh  & 
Seymour  engine  of  750-h.  p.,  and  a  500-k.  w.  General  Elec- 
tric direct  connected  generator  for  each  station.  From  the 
American  Car  Company  were  received  50  cars  which  are 
now  in  operation.  The  new  machinery  has  displaced  smaller 
units,  which  the  railroad  company  offers  for  sale.  The  engine 
is  a  compound  Corliss,  15  and  26  x  36,  with  15-ft.  fly  wheel 
of  25  in.  face,  and  heavy  double  belting.  The  generator  is 
practically  new  and  is  a  G.  E.  multipolar  200- k.  w.,  525 
volts ;   also  switchboard  and  double  heavy  belting. 


The  Consolidated  Car  Heating  Company,  Albany,  hands 
us  the  following  :  "  The  United  States  Circuit  Court  of 
Appeals  for  the  Second  Circuit,  on  Thursday,  July  22,  ren- 
dered an  elaborate  and  sweeping  decision,  reversing  the 
decree  of  the  Circuit  Court,  which  had  granted  to  the 
Dewey  Electric  Heating  Company  an  injunction  against  the 
Albany  Railway  Company,  to  prevent  the  use  of  the  Con- 
solidated Car  Heating  Company's  temperature  regulating 
switch  in  connection  with  an  indicating  device  as  being  an 
infringement  of  the  ninth  claim  of  the  Dewey  patent  No. 
464,247.  The  court  holds  that  this  claim  is  entirely  void  for 
want  of  patentable  invention,  and  this  decision  finally  settles 
the  right  of  the  Consolidated  Car  Heating  Company  and 
its  customers  to  use  its  temperature  regulating  switches 
with  indicators  as  the  same  have  been  and  are  now  con- 
structed." 

"On  August  2  Judge  Wheeler  of  the  United  States  Cir- 
cuit Court  for  the  Second  Circuit  rendered  a  decision  in 
favor  of  the  defendant  in  the  case  of  the  Burton  Electric 
Company  against  the  Union  Railway  of  New  York, 
which  was  defended  by  the  Consolidated  Car-Heating  Com- 
pany-"   

The  Western  Electric  Company,  of  Chicago,  has  just 
issued  a  very  beautiful  and  complete  catalogue  of  its  "  E," 
"  EE  "  and  "Q"  switches.  The  different  sized  switches 
are  described  by  numbers  with  their  capacity  in  amperes, 
and  all  the  dimensions  of  the  switches  are  given  in  tables  so 
that  it  is  possible  to  drill  switchboards  before  the  switches 
are  received  with  the  assurance  that  the  switches  will  fit 
when  they  are  placed  in  position.  Also  a  cut  and  the  cata- 
logue number  of  every  switch  part  are  given,  which  facili- 
tates the  ordering  of  small  parts  at  any  future  time.  Special 
switches  are  made  for  500  volts,  and  the  Q  switches,  which 
represent  the  quick  break  tj'pe,  are  made  in  all  sizes  from 
25  amperes  up.  There  are  also  shown  in  the  catalogue  the 
latest  design  of    the  round   type   Ellicott   voltmeter  switch. 


the  "  V "  changing  switch,  and  the  switch  board  spring 
jacks,  plugs  and  cords.  A  copy  will  be  sent  upon  applica- 
tion. 

The  Carnegie  Steel  Company,  Limited,  of  Pittsburgh, 
just  placed  an  order  for  6,500  h.  p.  of  Cahall  vertical 
boilers  for  its  blast  furnaces  D  and  E  at  the  Edgar  Thom- 
son Steel  Works.  This  is  the  fourth  order  placed  for  this  kind 
of  boilers  by  the  Carnegie  Steel  Company,  making  a  total 
of  nearly  15,000  h.  p.  The  Cahall  people  are  also  building 
4,000  h.  p.  boilers  for  the  Shenango  Valley  Steel  Company 
of  New  Castle  and  6,000  h.  p.  for  a  new  sugar  refinery. 
There  are  now  in  the  shops  unfinished  orders  for  upwards 
of  30,000  h.  p.,  including  boilers  for  the  Brooklyn  Ellison 
Companj',  the  Union  Traction  Company  of  Philadelphia, 
the  Detroit  &  River  St.  Claire  Electric  Railway  Company, 
the  Pittsburgh  Plate  Glass  Company,  the  Buhl  Steel  Com- 
pany of  Sharon,  Pa.,  the  North  Hudson  Railway  Com- 
pany, and  the  Hudson  Electric  Light  Company  of  Hoboken, 
N.J.  

The  Central  Electric  Company,  Chicago,  which  is  mak- 
ing a  specialty  of  overhead  hne  material  is  in  receipt  of  the 
following  letter  from  a  manager  of  a  company  which  has 
long  been  a  customer.  He  says :  "  I  take  great  pleasure 
in  saying  that  all  the  line  material  which  we  have  purchased 
from  your  company  has  given  us  the  very  best  of  satisfac- 
tion. I  am  using  the  15-in.  clinch  ear  altogether,  and  do 
not  solder  and  find  they  work  admirably.  Your  drawn 
wire  trolley  splices  I  have  never  known  to  give  way.  The 
hangers  are  first  class  in  every  particular.  If  I  can  be  of 
service  in  speaking  a  word  for  your  line  materials,  please 
call  on  me  and  I  shall  be  pleased  to  do  so."  The  Central 
clincher  ear  is  made  in  6,  7,  9,  12,  and  15-in.  lengths  for  all 
sizes  of  round  as  well  as  figure  S  trolley  wire,  and  is  grow- 
ing in  popularity,  a  single  recent  order  being  to  construct  28 
miles  of  road. 


The  McGuire  Manufacturing  Company  of  this  city  is 
very  busy  and  the  earlier  prediction  of  a  prosperous  fall 
seems  about  to  be  realized.  The  truck  department  is 
running  full  force  and  an  additional  order  for  50  trucks  from 
the  Consolidated  Traction  Company  of  Pittsburgh,  Pa.,  has 
just  been  received,  making  172  trucks  which  this  company 
has  ordered  from  the  McGuire  Company  in  the  past  six 
weeks.  The  company  also  have  quite  a  number  of  orders 
on  hand  for  its  combination  snowplow  and  sweeper  for  fall 
delivery  and  has  every  reason  to  expect  an  unprecedented 
business  in  this  line.  Careful  managers  are  already  con- 
sidering methods  of  car  heating  for  the  coming  winter  and 
the  company  already  has  orders  for  a  great  many  stoves.  It 
claims  the  exhaustive  tests  of  coal  vs.  electricity  have 
resulted  in  orders  being  placed  with  it,  almost  exclusively  for 
its  "  Columbia"  heaters.  The  orders  for  the  positive  lock 
ratchet  handles  continue  unabated  and  the  orders  for  the 
"  Star  "  grain  doors  for  freight  cars  are  the  largest  in  the  past 
two  years. 

The  Pope  motor  carriage,  of  which  the  technical  papers 
have  made  frequent  mention,  successfully  covered  the  dis- 
stance  from  Hartford,  Conn.,  to  Springfield,  Alass.,  and 
return.  On  this  trip  of  76  miles  the  storage  batteries  were 
recharged  several  times  and  the  reported  cost  of  energy 
ranged  from  5^  to  2  cents  per  mile.  The  test  was  considered 
very   satisfactory. 
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PENNSYLVANIA  STREET  RAILWAY 
ASSOCIATION. 


The  sixth  annual  convention  of  the  Pennsylvania  Street 
Railway  Association  will  be  held  at  Allentown,  Pa.,  Sep- 
tember I  and  2.  The  Association  will  convene  on  Wednes- 
day, September  i,  at  II  o'clock  a.  m.  at  Manhattan  Park, 
along  the  line  of  the  Allentown  &  Lehigh  Valley  Traction 
Company.  Scientific  papers  on  various  subjects  of  general 
interest  to  the  members  of  the  Association  will  be  read  and 
discussed  and  means  for  the  promotion  of  the  general  inter- 
est of  street  railways  considered.  The  usual  annual  busi- 
ness of  the  Association  will  also  be  transacted  at  this  meet- 
ing, including  the  election  of  officers  of  the  Association  for 
the  ensuing  year.  The  second  day  will  be  occupied  with  a 
series  of  entertainments  provided  for  the  members  and  vis- 
itors of  the  Association,  including  an  excursion  over  the 
lines  of  the  Allentown  &  Lehigh  Valley  Traction  Com- 
pany and  a  banquet  at  the  Manhattan  Hotel,  Manhattan 
Park.  .\n  interesting  programme  has  been  arranged  and 
will  in  due  time  be  published  and  mailed  to  members  of  the 
Association  and  street  railway  people  generally  throughout 
the  state.  All  street  railway  companies  in  the  State  of 
Pennsylvania  are  eligible  to  active  membership,  and  all 
manufacturers  or  dealers  in  street  railway  supplies  are  eligi- 
ble to  associate  membership  in  the  Association,  the  member- 
ship fee  in  each  case  being  $25.  Those  desiring  member- 
ship with  the  Association  can  acquire  the  same  at  once  by 
sending  membership  fee  of  $25  and  one  years'  dues,  $10,  to 
the  secretary,  S.  P.  Light,  Lebanon,  Pa. 

Members  of  the  Association  are  urged  to  send  as  many 
representatives  as  possible  to  the  convention,  and  others  who 
have  not  yet  joined  the  Association  are  also  cordially  invited 
to  attend  the  convention. 

S.  P.  Light,  Secretary.  J<'"N'  Li.ovd,  President. 


CITY  TAX  IN  SYRACUSE. 


The  city  council  of  Syracuse,  N.  V.,  recently  passed  an 
ordinance  granting  to  the  Syracuse  Rapid  Transit  Company 
franchises  over  an  additional  10  miles  of  streets  which  was 
vetoed  by  the  mayor.  When  returned  to  the  council  it  was 
passed  over  the  veto  and  an  amendment  added  making  the 
franchises  conditional  upon  the  company  paving  to  the  city 
after  January  i,  1905,  one-quarter  of  a  mill  for  each  passen- 
ger carried  on  any  lines  owned  or  operated  by  it  within  the 
city.  With  a  5-cent  fare  this  amounts  to  a  tax  of  '4  per 
cent  of  the  gross  receipts  from  passengers. 


ENGLEWOOD  &  CHICAGO  SOLD. 


On  July  26  Judge  Showalter  entered  a  decree  for  the  sale  of 
the  Englewood  &  Chicago  Electric  Street  Railway,  the  stor- 
age battery  road,  and  it  is  quite  probable  that  the  reorganiza- 
tion committee  which  has  financed  the  receiver's  certificates 
to  the  amount  of  $320,000  and  owns  all  of  the  uncontested 
bonds  of  the  company  will  purchase  the  property.  The 
proceeds  of  the  sale  will  be  applied  to  the  payment  of 
the  expenses  of  administration,  the  redemption  of  the 
receiver's  certificates  and  the  payment  of  bonds  in  the  order 
named.  The  outstanding  bonds  amount  to  $1,178,000,  of 
which  .$278,000  are  contested  by  the  receiver  on  the  ground 
that  the  company  received  no  consideration  for  them. 


OPENING  OF  A  NEW  JERSEY  LINE. 


The  Rutherford  branch  of  the  Union  Traction  Company 
is  now  in  operation  and  forms  an  important  part  of  the 
svstem  which  is  to  connect  Newark,  Jersey  City,  Arlington, 
Rutherford,  Woodbridge  and  other  New  Jersey  towns. 
These  lines  will  also  make  connection  with  the  street  rail- 
ways of  Passaic,  Paterson,  Hoboken  and  Newark  and  will 
pass  through  an  extensive  and  popidous  district.  The  road 
has  been  well  constructed  and  the  equipment  is  first-class. 
The  power  station  and  car  barns  are   located  at  Rutherford. 


INTERURRAN    CAR,    UNION    TRACTION    COMPANY. 

There  are  three  300-h.  p.  engines,  three  200-k.  w.  belt- 
driven  generators  and  1,200  h.  p.  in  Stirling  water  tubular 
boilers.  The  cars  were  built  by  the  Jackson  &  Sharp  Com- 
pany and  are  of  exceptionally  fine  design,  as  shown  by  the 
illustration.  The  length  of  the  car  body  is  24  ft.,  over  all  33 
ft.,  and  is  7  ft.  7  in.  in  width.  The  cars  are  mounted  on 
Peckham  double  cushion  swivel  trucks.  No.  14.  Motors  are 
General   Electric  1,000  type. 


ORLEANS  BARN  IS  BURNED. 


The  old  car  liarn  of  the  Orleans  Railroad  Company  at  New 
Orleans,  La.,  was  partly  destroyed  by  fire  at  an  early  hour 
on  the  morning  of  July  22.  The  flames  were  discovered 
first  in  the  car  shop,  where,  fed  by  paint  and  other  highly 
inflammable  material,  tlicy  burned  furiously  and  threatened 
to  consume  the  entire  building.  While  the  employes  were 
removing  cars  and  saving  other  valuable  property  the  city 
department  got  the  fire  under  control,  but  only  after  the 
best  portion  of  the  barn  had  been  destroyed.  The  buildings 
were  old  and  scattered  over  an  entire  square.  The  total 
loss  is  $34,500,  of  which  $500  is  on  office  furniture,  $2,200 
on  tools  and  $50  on  paints  in  the  workshop,  and  $17,500  on 
seven  motor  cars.  The  operation  of  cars  was  not  interrup- 
ted. A  new  and  well  appointed  building  with  shops  will 
be  erected. 

The  Wichita  Street  Railway  &  Power  Company  has  been 
organized  to  handle  the  street  railway  interests  of  Wichita, 
Kan.  The  corporation  has  a  capital  stock  of  $300,000  and 
will  soon  begin  the  work  of  re-equipping  the  lines  and 
putting  them  in  first-class  condition.  The  directors  are 
William  V.  Ellis,  11.  li.  Church,  and  William  I.  Church,  of 
Hostoii  ;  A.  C.  Jolies  and  R.  R.  Vermilion,  of  Wichita. 
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A  TROLLEY  LINE  ON  THE  PIER  AT 
ATLANTIC  CITY. 


The  500-ft.  extension  to  the  Ocean  Pier  at  Atlantic  City 
makes  it  the  finest  and  most  complete  strncture  of  its  kind. 
The  pier  has  been  widened  and  a  fishing  platform  and 
several  pavilions  have  been  built.  The  most  unique  addition 
is  an  electric  railway  which  extends  the  entire  length  of  the 
pier,  about  1,900  ft.  into  the  ocean.  The  power  station  is 
located  at  the  inner  end  of  the  pier.      The  gage  is  2  ft.  gin.  and 
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(JLKAN    PIER    RAILWAY. 

at  the  shore  loop  the  distance  between  the  inner  rails  is  30  ft., 
which  necessitates  a  very  sharp  curve.  The  loop  at  the 
ocean  end  is  broader  and  permits  a  curve  of  30  ft.  radius. 

To  prevent  excessive  friction  and  wear  on  the  wheels  the 
Denney  divided  axle  is  used,  which  permits  the  wheels  to 
rotate  independent  of  each  other.  The  coupling  is  of  gun 
metal,  in  three  pieces,  which  are  riveted  together  after  the 
brasses  are  in  place.  The  portion  of  the  coupling  shown  at 
the  right  in  the  cut  is  shrunk  into  that  half  of  the  axle.  The 
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collar  at  the  extreme  end  of  the  coned  portion  of  the 
axle  is  also  shrunk  on.  A  long  conical  bearing  with 
adjustable  brasses  is  provided  as  shown.  The  joints  of 
the  coupling  are  tight  so  that  it  may  be  filled  with  oil.  With 
this  axle  little  trouble  is  experienced  from  the  sharp  curves. 
Messrs.  Young  and  McShea  were  the  builders  and  now 
operate  the  line.  The  illustration  shows  a  train  of  four  cars 
out  on  the  pier  some  distance  from  shore.  The  pleasant 
ride  and  the  fine  view  of  the  city  makes  the  road  a  favorite 
with  the  summer  visitors. 


DOWN  TOWN  CONNECTION  FOR  CHICAGO 
SUBURBAN. 


A  traffic  agreement  has  been  entered  into  between  the 
Suburban  Railroad  Company  and  the  Lake  Street  Elevated 
Railroad  Company  and  the  former  will  use  the  line  of  the 
latter  instead  of  the  Metropolitan,  as  first  planned,  to  reach 
the    down    town  district.     Reference    to    the    map    of  the 


."Suburban  Company,  published  on  page  20S  of  the  Re\iew 
for  April,  will  show  how  much  more  favorable  is  this 
arrangement  to  making  quick  time.  The  Chicago,  Harlem 
&  Batavia  division  of  the  Northern  Pacific  is  within  two 
squares  of  the  western  terminus  of  the  Lake  .Street,  at  West 
i^2nd  street,  and  does  not  strike  the  Metropolitan  until  West 
40th  street.  A  large  force  of  men  is  at  work  extending  the 
track  in  West  52nd  street  north,  and  cars  will  be  running  by 
August  19.  At  the  junction  with  the  Lake  Street  pas- 
sengers will  be  transferred  in  the  electric  elevator. 


EXCELLENT  SNOW  PLOW  WORK, 


In  these  hot  days  when  the  manager  is  letting  extra 
power  into  his  electric  fan,  or  trying  to  think  up  some 
excuse  to  go  and  inspect  a  line  in  close  proximity  to  some 
lake  or  near  the  sea  shore,  it  might  seem  unseasonable  to 
talk  about  snow  plows,  or  the  big  drifts  they  went  through 
like  a  Fourth  of  July  rocket.  Nevertheless  it  will  not  be 
so  very  many  months  when  snow  drifts  and  blockaded 
tracks  will  force  their  unwelcome  attention,  and  it  is  always 
well  to  be  too  soon  rather  than  too  late.  The  illustration 
shows  a  drift  nine  feet  deep,  which  interested  the  manager 
of  the  Somerset  Traction  Company,  at  Skowhegan,  Me., 
last    February.      The   plow   which  went   through    this   drift 


i 


WORK   OF   TAUNTON   SNOW    PLOW. 

without  shoveling  was  built  by  the  Taunton  Locomotive 
Works,  Taunton,  Mass.  Its  purchase  was  rather  unique, 
for  the  president  of  the  road  had  no  idea  of  buying  it,  when 
one  day  he  chanced  to  be  in  Taunton.  Visiting  the  works 
when  none  of  the  office  men  were  in,  he  strolled  out  through 
the  yard  and  saw  this  plow.  He  afterwards  was  in  the 
market  for  one,  but  after  inspecting  several  sent  for  one  just 
like  that  he  had  shown  himself.  It  is  the  only  plow  of  its 
special  pattern,  having  a  large  nose  of  peculiar  shape  which 
rolls  the  snow  out  instead  of  bunting  it.  The  plows  are 
very  heavy,  and  are  built  and  equipped  ready  for  use,  with 
any  make  of  motor  specified.  As  to  required  power  the 
builders  recommend  the  G.  E.  1,000,  or  Westinghouse  12A, 
or  other  motors  of  corresponding  power  to  these  types. 
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MAYER  &    ENGLUND, 

10  SOUTH  TENTH  ST.       PHILADELPHIA,    PA. 

Electric  Railway  Material  and  Supplies 


OF   EVERY    DESCRIPTION. 


•  yjv  irLi'm   xjs    ipon.   z^xi.xox:is   oxa- 


Nuttall  Gears  and  Pinions, 

Union  Standard  Trolleys  and  Parts, 

Standard  Overhead  Material,  all  Designs, 
Partridge  Self-Lubricating  Carbons, 

International  Registers  t  Register  Fittings, 
Electric  Headlights,  Electric  Heaters. 

Prompt  Shipments  from  Stocl(.     Send  for  Catalogues. 


THE  DALE  AUTOMATIC  BRAKE. 

The  illustration  is  from  a  photograph  of  a  car  e()uipped 
with  the  Dale  automatic  brake.  The  braking  mechanism 
consists  of  clutches  to  engage  the  rails,  and  a  sliding  block 
with  inclined  slot,  which  is  so  connected  with  cams  engag- 
ing the  wheels  of  the  car,  that  bv  the  action  of  these  cams 
against  the  wheels  the  clutches  may  be  raised  or  lowered  ; 
it  also  actuates  wedges  that  cause  the  clutches  to  grasp  the 
rails.     The  shoes   carrying   the  clutches   that   bear    on    the 


a  gradual  stop.  Should  one  end  of  the  car  leave  the  track 
or  run  off  at  the  end  of  a  rail,  as  would  be  the  case  with  an 
open  draw  briilge,  the  clutches  would  at  once  bear  and 
throw  the  brake  into  action. 


BLACK  SAND  POOL,  YELLOWSTONE  PARK. 


THK    IJAl.K    AIIIOMAIK      HKAKK. 

rails  are  curved  upward  so  that  should  a  rail  be  loose  and 
project  above  the  other,  or  out  of  line  at  a  joint,  the  clutches 
will  slide  over  without  catching.  The  brakes  are  adapted 
to  stop  a  train  going  in  either  direction  ;  both  are  auto- 
matic or  under  the  control  of  the  brakemaii,  as  may  be 
desireil,  and  adjust  themselves  automatically  for  a   rpiick  or 


"  No  person  who  visits  the  Upper  Geyser  Basin  should 
fail  to  see  Black  Sand  Pool.  It  lies  on  the  south  of  the  main 
Upper  Basin,  and  is  reached  by  a  road  leading  past  the 
beautiful  Pimch  Bowl  Spring.  Black  Sand  Pool  is  an  oval 
spring  some  40  feet  long  by  20  or  25  feet  wide.  The  water 
is  of  a  light  blue  sapphire  or  turquoise  color — it  is  not  easy 
to  name  the  precise  tint  in  many  instances — extremely  beauti- 
fid,  from  whose  surface  the  steam  constantly  rises.  The 
great  peculiarity  about  it  is  that  the  encircling  sides,  which 
are  in  places  fifteen  feet  high  or  more,  are  composed  of  black, 
probably  decomposed  obsidian,  sand." 

The  above  is  taken  from  "  Wonderland  97,"  a  new 
book  published  by  the  Northern  Pacific  Railway.  Send 
six  cents  to  CiiAS.  S.  Fke,  Gen'l  Pass.  Agent,  S(.  Paul 
Minn.,  for  it. 

Since  the  article  "Chicago  City  Cuts  Wages"  on  page 
542  of  this  issue  was  printed,  it  has  been  learned  that  the 
men  on  cable  runs  held  a  meeting,  and  almost  unanimously, 
refused  to  fill  out  the  cards  and  make  the  election  of 
working  for  21  or  2.^  cents  instead  of  the  present  rate 
28  cents.  'I'he  fpiestion  now  is,  what  will  the  comjianv  <lo 
about   it? 
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ELECTRIC  MUTUAL  CASUALTY. 


W.  W.  Wharton,  secretary  of  the  Electric  Mutual  Casu- 
alty Association,  reports  that  the  business  and  finances  of 
the  association  are  in  a  satisfactory  condition.  For  the  i6 
months  ending  August  i,  1S97,  the  following  statement  is 
made  : 

Gross  receipts §61,426.72 

Expenses $16,583.31 

Claims  and  attorney's  fees 16,918.49 

Total 33-5o'.8o 

Balance 27,924.92 

Deduct;  claims  adjusted  and   in  course  of  settle- 
ment      !,oo6. 

Net  balance $26,918.92 

The  expenses  of  the  association,  for  the  four  months  end- 
ing August  I,  have  been  $3,048.52,  which  is  less  in  propor- 
tion than  $13,534.79  for  the  preceding  12  months,  the  lat- 
ter amount  includes  also  the  cost  of  organization.  Numer- 
ous reports  of  accidents,  which  may  or  may  not  develop 
into  claims  against  the  members  of  the  association,  have 
been  received.  A  few  claims  are  being  contested  by  the 
advice  of  different  members,  as  some  accidents  have  occurred 
in  which  there  is  either  no  liability  on  the  part  of  the  com- 
pany or  else  the  claims  are  for  such  excessive  amounts  that 
adjustment  in  court  is  necessary.  It  is  the  policy  of  the 
association  to  keep  out  of  the  courts  whenever  reasonable 
settlement  can  be  made,  and  for  that  reason  the  claims  are 
closely  settled  to  date.  There  is  at  present  a  membership 
of  45  exceptionally  good  risks  from  which  the  association 
has  an  income  of  $60,000  and  a  contingent  liability  of 
$40,000.  The  different  departments  are  thoroughly  organ- 
ized and  are  running  smoothly,  and  the  association  feels 
that  it  is  offering  the  best  insurance  of  this  kind  than  can 
be  obtained. 


BROWNELL  CAR  COMPANY  FILES  DEED 
OF  TRUST. 


The  Brownell  Car  Company  on  July  23  filed  a  deed  of 
trust  to  protect  its  creditors.  The  assets,  including  a  large 
amount  of  valuable  real  estate,  schedule  about  $200,000 
more  than  the  liabilities,  and  the  company  will  undoubtedly 
straighten  out  and  resume  in  the  near  future.  Car  building 
has  been  very  light  tlie  past  year,  and  as  it  was  impossible 
to  dispose  of  the  real  estate  except  at  too  great  a  sacrifice,  it 
was  decided  best  to  take  this  step.  The  company  was  one 
of  the  oldest  in  the  business,  and  always  prided  itself  on  the 
superior  quality  of  its  product.  Mr.  Brownell's  many 
friends  in  street  railway  and  other  circles  greatly  regret  this 
misfortune,  even  though  it  be,  as  there  is  every  reason  to 
expect,  only  a  temporary  one,  and  will  wish  him  a  speedy 
solution  of  the  matter. 


NICKEL-IN-THE-SLOT  MACHINE  CAUSES 
TROUBLE. 


The  Union  &  Middlesex  Traction  Company  has  adopted 
a  unique  fare-bo.x  and  register.  It  is  a  glass  jar  4x10  in. 
and  registers  automatically  each  nickel  as  it  is  put  in.  The 
trouble  comes  in  making  change,  for  each  coin  dropped  in, 
yvhether  a  penny  or  a  quarter,  indicates  one  fare.  Its  sup- 
posed utility  comes  in  making  it  unnecessary  for  the  con- 
ductor to  handle  any  money.      He  passes  it  around  the  same 


as  a  contribution  basket,  but  it  is  forbidden  to  permit  the 
machine  to  accept  a  one  cent  piece  as  a  fare  and  the  pas- 
sengers are  not  disposed  to  drop  in  a  quarter  if  a  5  cent 
piece  is  not  at  hand.  Two  men  boarded  a  car,  one  tendered 
five  pennies  and  the  other  one  offered  a  dime  when  the  con- 
ductor presented  the  fare  box.  The  conductor  informed 
them  that  they  would  have  to  tender  exact  fare,  and  this  they 
refused  to  do.  They  were  then  put  off  and  walked  to  their 
homes  some  distance  away.  Each  brought  suit  for  $5,000 
damages. 

THE  ELECTRIC  FENDER. 


The  illustration  shows  the  mechanism  of  the  electric  fen- 
der, invented  by  Paul  Jones,  640  June  street,  Cincinnati, 
Ohio.  The  fender  proper,  or  scoop,  which  is  relied  upon  to 
lift  the  person  clear  of  the  track,  is  suspended  under  the  car 
as  close  to  the  wheels  as  possible,  and  is  normally  held  at 
about  six  inches  above  the  rails,  and  dropped  when  needed. 
The  catch  at  C  which  engages  the  vertical  arm  and  holds 
the  scoop  in  its  normal  position  may  be  tripped  either  by 
the  motorman  pressing  the  trip  A,  or  by  action  of  a  magnet 


located  in  the  box  D.  This  magnet  is  energized  from  the 
line  circuit  when  contact  is  made  at  the  circuit  closer  at  B. 
For  the  circuit  closer  to  act  it  is  only  necessary  that  the 
resilient  buffer  attached  to  the  front  of  the  car  be  deflected 
one  inch,  by  striking  the  body  to  be  picked  up.  The  buffer 
is  of  light  wire  work,  and  while  it  is  low  enough  to  strike 
any  one  prostrate  on  the  track,  it  is  flexible  and  bends  back 
as  it  passes  over.  The  buffer  having  been  deflected  and 
made  electrical  contact  at  B,  the  scoop  is  tripped  and  drops 
to  the  rail  where  it  is  locked  in  position  before  it  reaches  the 
object  struck. 

SUMMER  TOURS. 


Rivers,  Mountains  and  Seashore. 


GRAND  TRUNK   RAILWAY   SYSTEM. 

The  sale  of  Summer  tourist  tickets  from  Chicago  to  Eastern  Tourist 
Resorts  reached  by  the  Lines  of  the  Grand  Trunk  Railway  System, 
embracing  Niagara  Falls,  Muskoka  Lakes,  St.  Lawrence  River, 
White  Mountains,  Portland  and  Seacoast  Resorts,  commences  June 
1st,  continuing  to  September  30th,  inclusive. 

Seaside  and  White  Mountains  Special.  "  The  Finest  Train  in  the 
World,"  making  weekly  trips  between  Chicago,  Portland  and  Old 
Orchard  Beach.  First  trip  eastbound  from  Chicago,  June  24th.  The 
elegance  and  comfort  of  this  train,  combined  with  the  ever-changing 
panorama  of  Nature's  grand  and  beautiful  scenery  through  which  it 
passes,  makes  it  the  most  desirable  train  between  Chicago  and  the 
Sea  Shore  and  Mountain  Resorts  of  the  East. 

For  further  particulars.  Excursion  Folders,  Time  Tables,  Berths  in 
Sleepers,  or  Tickets,  apply  to  L.  R.  Morrow,  C.  P.  &  T.  A.,  103  Clark 
St.,  Chicago. 
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Windsor  &  kenfield  Publishing  Company, 

OLD  COLONY  BUILDING,         -  CHICAGO. 

TELEPHONE,    HARRISON    754. 

Published  on  the  15th  of  earh  month. 


SUBSCRIPTION, 
Foreign  Subscription, 


-     -     TWO  DOLLARS. 

Four  Dollars  American  Money 


Address  ail  Communications  and  Remittances  to  Windsor  &^  Kenfield  Publish 
ing  Company^  Old  Colony  Building,  Chicago. 

H.  H.  WIND80B,  P.  8.  KENFIELD. 

Editor.  Basiness  Manager, 


CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  of  interest  to  those  engaged 
in  any  branch  ol  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  officers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 

This  paper  is  a  member  ol  the  Chicago  Trade  Press  Association. 

Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 
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A  Brooklyn  conductor  who  was  discharged  went  and 
shaved  off  all  his  whiskers  and  came  back  a  new  man  with 
a  new  name.  Now  he  has  been  found  out  and  wishes  he 
ha<l  his  whiskers  back. 


AiiuLT  two  years  ago  the  Cincinnati  Street  Railway  laid 
some  steel  ties  experimentally,  but  nothing  has  been  heard 
of  steel  ties  in  a  long  time.  Recent  examination  of  these 
ties  shows  such  good  results  the  company  will  now  lay  a 
considerable  number  of  them. 


New  Jkksev,  in  spite  of  the  mos<iuitoes  which  are  said 
to  cut  the  trolley  wires  in  summer,  maintains  613  miles  of 
road,  on  which  the  capital  and  funded  debt  is  $7.4,000,000. 
The  capital  stock  is  nearly  $40,000,000,  on  which  dividends 
amounting  to  $  1 24,000  were  paid  in  1896. 


TiiK  Boston  subway,  built  by  the  West  End  road,  under 
the  famous  Common,  and  the  finest  piece  of  work  of  its 
kind  in  the  world,  went  into  service  September  i.  If  some  of 
the  staid  old  fathers  of  early  days,  who  used  to  hold  tea 
parties,  could  awake  to  sec  the  fine  electric  e(iuipment 
emerging  from  under  their  blessed  Common  they  would 
experience  several  varieties  of  shocks. 


one  thing  of  which  it  seems  to  be  convinced  is  that  steam 
locomotives  as  motive  power  must  retire.  Trial  trips  are 
being  made  which  the  air  people  pronounce  very  satisfac- 
tory, and  regarding  which  the  road  maintains  a  profound 
silence.  The  railroad  commissioners  of  the  District  of 
Columbia  have  an  expert  still  investigating,  which  would 
seem  to  indicate  possibilities  for  air  in  Washington  in  spite 
of  the  recent  failure  there. 

Unless  compressed  air  can  make  some  decided  and  posi- 
tive advance  in  the  near  future  in  the  nature  of  securing  the 
equipment  of  some  road  of  standing,  it  will  have  to  step 
aside  and  electricity  will  have  the   field  practically  to  itself. 

If  some  men  would  devote  the  same  energy  to  securing 
an  honest  living  that  they  do  to  beating  a  railroad,  they 
would  get  rich  and  the  manager  add  10  years  to  his  life. 
The  scheme  this  month  described  on  another  page  was  to 
remove  the  screws  to  the  hand  rail  and  then  pull  the  handle 
off  while  falling  from  the  car.  The  man  with  the  pull 
overlooked  one  screw  and  the  handle  held  ;  but  the  police 
got  a  pull  on  the  man  which  worked  all  right,  and  he  went 
with  them  to  jail. 

Not  a  month  passes  but  we  record  the  loss  of  trolley  or 
feeder  wire  which  has  been  stripped  from  the  hangers  and 
is  usually  found  chopped  up  into  short  lengths  of  a  foot 
or  two,  suitable  for  melting  into  pigs  to  prevent  identifica- 
tion. Some  months  there  are  several  such  reports,  the 
losses  ranging  all  the  way  from  a  few  dollars  to  several  hun- 
dred; and  occasionally  the  damage  done  causes  an  expense 
of  one  or  two  thousand.  The  nuisance  is  not  confined  to 
any  state,  but  is  "  prevalent  all  over." 

Managers  surely  are  equal  to  the  occasion  and  will  devise 
some  means  to  discourage  this  sort  of  thing.  Where  cur- 
rent is  not  carried  all  night,  some  one  might  manage  to 
short  circuit  the  robbers  and  get  a  ground  with  a  shot  gun  ; 
but  it's  no  easy  matter  to  patrol  one  or  two  hundred  miles  at 
night. 

The  remedy  would  seem  to  lie  in  suitable  legislation 
which  will  provide  a  much  more  severe  penalty  on  convic- 
tion than  can  at  present  be  enforced  in  a  case  of  mere  theft. 
This  would  be  another  good  siiliject  to  discuss  at  the 
October  convention. 


The   Manhattan    Elevated,  in  New  York,  appears  to  be 
still    halting  between  electricity  and   compressed   air.     The 


Tme  carrying  of  your  Uncle  Samuel's  letters  is  becoming 
quite  important  to  such  roads  as  are  fortunate  enough  to  be 
posted  as  mail  routes.  One  road  we  call  to  mind  earns 
nearly  $3,000  per  annum  without  any  extra  expense  other 
than  the  fuel  necessary  to  pull  the  extra  trailers.  The 
magnitude  of  the  work  and  its  rapid  expansion  are  better 
understood  when  we  consider  the  appropriation  for  the 
fiscal  year  is  a  full  quarter  of  a  million  of  dollars  for  cable 
and  electric  service. 

The  ruling  that  compensation  should  be  no  more  than  last 
year  created  some  apprehension  on  such  lines  as  are  being 
largely  increased  as  to  mail  service;  but  the  comptroller  of 
the  Treasury  gladdens  our  hearts  with  the  assurance  that 
this  applies  to  the  rate  paid  and  not  the  amount,  which  is 
quite  a  different  matter.  The  department  certainly  gets  as 
much,  if  not  more  value  received  from  its  expenditures  on 
street  railway  mail  service,  than  from  the  same  amount  in 
any  other  way.  If  the  money  contemplated  to  be  spent  in 
the  house  to  house  collection  were  diverted  to  increasing  the 
street  car  service,  it  would  yield  vastly  better  returns. 
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The  executive  session  at  the  street  railway  convention 
ought  to  be  one  of  the  most  vahiable  features  of  the  meet- 
ing, and  managers  would  do  well  to  hand  the  secretary  such 
subjects  as  they  especially  desire  taken  up  at  that  time.  We 
suggest  as  one  timely  topic  which  has  been  guardedly 
spoken  of  on  one  previous  occasion,  vi/.,  the  following  up 
and  securing  conviction  of  persons  caught  in  making  fraud 
claims  for  damages.  The  tendency  and  temptation,  of 
course,  is  to  follow  the  li'ies  of  least  trouble  and  expense, 
and  the  result  is  that  a  company  seldom  follows  up  an 
exposure  by  insisting  on  the  penalty  of  the  law  being 
enforced.  As  a  rule,  a  manager  is  satisfied  with  detecting 
the  fraud  and  glad  to  escape  being  bled.  But  it  seems  to  us 
there  is  a  certain  moral  obligation  on  all  the  roads,  to  prose- 
cute such  offenders  to  the  full  limit  of  the  law.  The  expense 
is  not  great,  as  the  prosecution  is  made  by  the  state,  but 
even  if  it  did  cost  something  the  results  are  worth  the  price 
paid.  If  a  considerable  number  of  roads  would  express 
their  determination  to  seek  the  punishment  of  all  detected  in 
crooked  claims,  and  the  fact  was  known  to  the  public,  the 
moral  effect  would  be  great  in  discouraging  such  experi- 
ments. Courts  resent  any  effort  to  use  the  process  of  law 
to  secure  money  through  fraud,  and  juries  which  are  liberal 
to  the  plaintiff  where  real  injury  exists,  are  no  less  severe  in 
rebuking  blackmailing  efforts,  where  the  facts  can  be 
squarely  proved.  Last  month  we  gave  the  particulars  of 
the  daring  attempt  to  defraud  the  Memphis  road  out  of 
$25,000,  and  in  that  case  the  company  was  able  to  produce 
unquestioned  evidence  as  to  the  criminal  intent  and  action, 
and  the  court  promptly  inflicted  the  full  penalty  of  the  law, 
364  days,  which  was  as  little  less  than  the  "  not  to  exceed 
one  year  "  as  it  could  well  be. 

Companies  ought  to  stand  shoulder  to  shoulder  in  these 
things,  and  one  of  the  chief  benefits  of  the  Association  lies 
in  the  acquaintance  thus  formed  which  makes  possible  a 
well  defined  and  mutual  understanding  as  to  policy,  even 
though  no  formal  agreement  is  made. 


The  general  business  outlook  has  taken  on  a  \astlv 
improved  aspect  since  our  issue  of  one  month  ago.  The 
crop  reports  continue  to  improve,  and  the  wheat  crop  is  now- 
known  to  be  assured.  Unless  an  early  frost  catches  the 
corn  in  the  central  and  northern  corn  belt  there  will  be  an 
enormous  surplus  over  home  requirements  to  sell  abroad, 
where,  fortunately  for  us,  a  shortage  in  cereals  exists.  The 
splendid  advance  in  prices  of  farm  products,  both  grains  and 
live  stock,  sets  the  dollars  in  motion  which  will  soon  roll 
through  all  the  avenues  of  trade  and  manufacture.  The 
settlement  of  the  tariff  question,  even  for  such  lines  as  are 
least  affected,  is  already  showmg  its  beneficial  effect,  for  a 
settled  basis  is  established  and  the  people  know  exactl)-  how 
to  operate  and  readily  adapt  themselves  to  the  settled  condi- 
tions. The  great  manufacturing  districts  of  the  east  are 
already  awakening  and  ere  long  will  be  moving  with  the 
old  time  activity.  A  spirit  of  hope  and  confidence  is  in  the 
air  everywhere,  and  people  who  have  been  guarding  their 
capital  most  jealously  for  three  years  now  lend  a  listening 
ear  to  legitimate  and  promising  enterprises.  The  American 
people  recuperate  with  a  vigor  and  rapidity  not  equaled 
by  any  other  nation,  and  now  the  current  has  fairly 
turned  we  may  confidently  look  for  the  tide  which  leads  to 
fortune. 

The  winter  business  of  street  railways  is  never  as  good  as 
the  summer  business,  but  with  mills  and  factories  opening 


up  and  thousands  of  employes  once  more  going  and  return- 
ing from  their  daily  work,  there  will  be  a  fine  increase  over 
last  winter's  earnings. 

The  season  has  not  been  marked  by  any  considerable  new 
construction.  The  cities  are  already  well  provided  for,  and 
in  many  cases  for  several  years  in  advance;  still  there  will 
be  some  extensions  in  the  towns  and  a  large  amount  of 
renewals  and  reconstruction.  The  great  bulk  of  new  tracks 
will  be  found  in  the  many  interurbans  which  will  furnish 
the  large  part  of  the  new  work  for  the  next  three  years. 
Of  these,  there  will  be  hundreds  of  miles  built,  and  altogether 
1898  has  every  promise  of  a  good  year  both  to  operators 
and  manufacturers  of  materials. 

The  difficulty  in  placing  bonds  which  has  stalled  so  many 
operations  planned  during  the  past  two  years  will  largely 
be  removed  by  January  1,  giving  time  to  place  securities 
and  construct  next  year.  It  is  to  be  hoped  promoters  will 
confine  their  efforts  to  the  many  really  good  operations,  and 
not  kill  the  goose  as  was  done  four  years  ago,  by  foisting  a 
lot  of  worthless  schemes  upon  a  guUable  public.  However, 
there  is  little  danger  of  that,  as  information  on  the  subject  is 
now  general,  and  investors  have  a  pretty  good  knowl- 
edge of  the  conditions  necessary  to  success. 


GOVERNMENT  BY  INJUNCTION. 


The  present  coal  strike  and  the  mass-convention  held 
under  the  auspices  of  the  labor  unions  at  St.  Louis  have 
served  to  call  attention  to  the  subject  of  "government  by 
injunction"  which  first  became  a  grievance  during  the  rail- 
road strike  of  1S93,  and  which  also  appeared  in  the  back- 
ground as  one  of  the  issues  of  the  last  presidential  campaign. 
Early  in  the  present  strike  the  state  courts  of  Pennsylvania 
issued  injunctions  restraining  the  strikers  from  trespassing 
upon  the  property  of  the  operators  and  from  intimidating 
the  miners  who.  desired  to  continue  work,  and  on  August  4 
Judge  Jackson  of  the  circuit  court  of  the  United  States  for 
the  district  of  West  \'irginia  issued  a  similar  order,  which 
was  as  follows  : 

■•*  *  *  a  temporary  restraint  order  is  allowed,  restraining  and 
inhibiting  the  defendants  and  all  others  associated  or  connected  with 
them  from  in  any  wise  interfering  with  the  management,  operation 
or  conducting  of  said  mines,  and  their  owners,  or  those  operating 
them,  either  by  menace  and  threats  or  any  character  of  intimidation 
used  to  prevent  the  employes  of  said  mines  from  going  to  or  from 
said  mines,  or  from  engaging  in  the  business  of  mining  in  said  mines. 

"  And  the  defendants  are  further  restrained  from  entering  upon  the 
property  of  the  owners  of  said  Monongah  Coal  &  Coke  Company 
for  the  purposes  of  interfering  with  the  employes  of  said  company^ 
either  by  intimidation  or  the  holding  of  either  public  or  private 
assemblages  upon  said  property,  or  in  any  wise  molesting,  interfi-r- 
ing  with  or  intimidating  the  employes  of  the  said  Monongah  Coal 
&  Coke  Company  so  as  to  induce  them  to  abandon  their  work  in 
said  mines. 

"And  the  defendants  are  further  restrained  from  assembling  in  the 
paths,  approaches  and  roads  of  said  property  leading  to  and  from 
their  homes  and  residences  to  the  mines,  along  which  the  employes 
of  the  Monongah  Coal  &  Coke  Company  are  compelled  to  travel  to 
get  to  them,  or  in  any  way  interfering  with  the  employes  of  said  com- 
pany in  passing  to  and  from  their  work,  either  by  threats,  menaces 
or  intimidation;  and  the  defendants  are  further  restrained  from 
entering  the  said  mines  and  interfering  with  the  employes  in  their 
mining  operations  within  said  mines,  or  assembling  upon  said  prop- 
erty at  or  near  the  entrances  of  said  mines." 

As  to  the  effect  of  this,  Mr.  Debs,  who  has  been  prominent 
as  a  leader  in  the  present  strike,  in  the  call  for  the  mass- 
convention  of  labor  unions  at  St.  Louis,  says  in  part : 
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"The  injunction  has  again  done  its  deadly  work.  Constitutional 
liberty  has  been  bludgeoned  to  death  and  labor  bound  and  gagged 
for  the  perpetual  exploitation  of  corporate  capital.  There  is  no 
relief  in  the  courts.  We  have  tried  them  all,  from  the  bottom  to  the 
top,  and  they  are  all  against  labor.  So  far  as  I  am  concerned,  1  will 
appeal  to  them  no  more.  We  will  now  appeal  to  the  American 
people.  Judges,  the  creatures  of  the  plutocracy,  rule  the  country  by 
injunction.  From  justice  of  the  peace  to  the  justice  of  the  supreme 
court,  the  injunction  has  full  sway.  American  citizens  are  forbidden 
to  open  their  lips  or  to  walk  on  the  public  highway.  Sheriffs,  mar- 
shals and  other  petty  officers  issue  proclamations  and  then  proceed 
to  shoot  and  club  workingmen  if  they  are  not  as  servile  and  obedient 
as  if  they  were  so  many  savages  off  their  reservation." 

A  careful  reading  of  the  injunction  shows  that  the  strikers 
have  not  been  restrained  from  doing  anything  that  they 
could  of  right  do,  and  it  appears  to  us  that  Air.  Debs  has 
permitted  his  sympathy  to  prejudice  him  and  his  enthusiasm 
to  lead  him  to  make  inaccurate  statements  of  fact.  No  law 
abiding  citizen  will  claiin  the  right  to  trespass  upon  his 
neighbor's  property,  to  assault  his  servants,  or  to  interfere 
with  him  in  the  conduct  of  his  business.  It  would  appear 
that  strikers  believe  that  these  rights  were  conferred  upon 
them  when  they  became  members  of  a  union;  the  claim  is 
not  made  in  words,  only  in  deeds. 

The  writ  of  injunction  is  a  preventative  writ  in  equity 
which  will  issue  only  where  irreparable  damage  would 
otherwise  ensue,  and  where  there  is  no  plain,  adequate  and 
complete  remedy  at  law,  and  only  then  when  the  damage 
suffered  by  the  complainant  is  special.  Among  those  who 
seek  to  currv  favor  with  the  unlawful  element,  excepting  the 
few  that  are  bare-faced  in  the  advocacy  of  anarchy,  the 
claim  is  not  made  that  these  injunctions  as  issued  are  illegal, 
because  it  is  too  evident  that  the  damage  which  they  seek  to 
prevent  would  be  special  and  irremediable.  But  it  is  said 
that  it  is  unwise  and  unjust  that  a  man  be  restrained  from 
committing  an  unlawful  act,  because  thereby  the  brand  of 
criminality  is  put  upon  him,  and  it  is  urged  that  nothing 
should  V)e  done  until  the  act  is  committed,  when  it  may  be 
punished.  In  other  words,  a  man  should  stand  by  and  see 
his  business  ruined  anil  then  have  recourse  to  a  prosecution 
for  trespass  f)r  assault  or  malicious  mischief  or  what  not, 
and  to  a  civil  action  for  damages  against  those  who  have 
nothing,  a  procedure  in  the  nature  of  trying  to  get  blood 
out  of  a  turnip. 

The  ellicacv  of  the  injunction  lies  in  the  fact  tliat  \  iola- 
tions  of  it  can  be  summarily  punished.  An  ounce  of  pre- 
vention is  worth  a  pound  of  cure,  particularly  when  the 
cure  offered  is  entirely  inadequate  as  is  the  case  here. 

While  we  sympathize  heartily  with  the  strikers  in  this 
instance  and  share  the  opinion  which  the  leading  mine 
operators  do  not  hesitate  to  express  that  the  men  are  under- 
paid, we  think  that  their  leaders  are  not  justified  in  attack- 
ing the  courts. 

VS'c  believe  that  the  danger  confronting  us  is  not  the 
j)rostitution  of  liberty  to  "government  by  injunction," 
which  is  in  truth  no  hardship  to  the  law  abiding  ;  but  that 
it  lies  in  the  attempt  to  so  tie  the  hands  of  equity  that  this 
"extraordinary"  remedy  can  not  be  used  in  the  extraordinary 
circumstances  which  unfortunately  have  of  late  so  frequently 
arisen. 


NEW  KIND  OF  FAKE  DAMAGE. 


Removes  Screws  From  Hand  Rail     Then   Tries  to  Fall  and  Get 
Hurt. 


In  these  latter  days  the  life  of  a  manager  is  being  short- 
ened by  a  multitude  of  schemes  to  rob  his  company  and 
spoil  his  good  record.  Last  month  there  was  a  woman  in 
the  case  ;  this  month  there  is  a  screw  loose  ;  if  the  screw  had 
come  out  things  might  have  been  different  as  between  one 
Krause  and  the  Joliet,  111.,  railway.  The  scheme  is  quite  a 
novel  one,  and  out  of  the  multitude  of  fake  claims  which 
are  brought  to  our  notice,  seems  to  be  the  first  of  its  kind 
and  original  with  Krause. 

In  some  respects  the  plan  was  open  to  detection  ;  in  others 
it  would  have  made  a  bad  case  to  defend  in  court,  which  was 
evidently  part  of  the  program. 

It  was  on  the  pleasure  resort  line  which  runs  out  to  the 
suburbs,  and  there  is  a  laying  time  of  several  minutes  at  the 


Trolley  day  at  I^aFayette,  Incl.,  was  not  a  financial  suc- 
cess, the  Young  Men's  Christian  Association,  which  was 
the  beneficiary,  receiving  but  $i6o.  The  conclusion  drawn 
V>y  one  of  the  local  papers  is  that  the  people  are  not  inter- 
ested in  the  V.  M.  C.  A. 


AUCiUST   KKAUSE,   ALIAS   JOHN   CRAMER,   ALIAS   JOHN    MILLER— THE 
CiRAIi   HANDLE    MAN. 

park  terminus.  While  the  conductor  and  niotornian  were 
talking  on  the  front  platform,  Krause  removed  two  of  the 
screws  which  fasten  the  grab  handle  to  the  car,  using  a 
screw  driver,  which  he  had  brought  for  the  purpose.  As 
the  hour  was  late  the  result  of  his  work  did  not  show. 

When  the  car  reached  a  populous  corner  near  the  city  the 
man  motioned  the  conductor  to  stop.  As  the  car  slowed  up 
the  man  stepped  forward,  gave  a  strange  pull  at  the  hand 
rail  and  rolled  off  upon  the  pavement,  when'  lie  lay  in  an 
unconscious  condition.  Apparently  he  had  been  badly 
injured,  and  as  soon  as  possible  he  was  rern<>ve<l  to  St. 
Joseph's  hospital  and  physicians  summoned. 

While  Superintendent  Rush  was  examining  the  car  ho 
discovered  the  two  screw  holes  and  immediately  had  search 
made  at  the  starting  point,  resulting  in  finding  the  steel 
screw  driver  in  some  weeds. 

The  police  were  at  once  advised  of  the  situation  and  with 
these  facts  in  their  possession  hurried  to  the  hospital,  deter- 
mined to  place  the  man  under  arrest.  They  found  him  in  a 
comatose  state,  surrounded  by  physicians  and  nurses,  who 
were  endeavoring  to  revive  the  apparently  unconscious 
sufferer.      When  the  doctors  were  informed  of  the  shain  they 
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adopted  new  methods  which  soon  convinced  them  the  man 
was  not  injured  at  all. 

But  the  fellow  was  game  and  during  the  next  few  hours 
astonished  everyone  with  his  wonderful  exhibition  of  nerve. 
Despite  the  most  painful  and  fear-inspiring  tactics  of  the 
doctor,  the  man  maintained  an  appearance  of  absolute  uncon- 
sciousness and  baffled  all  attempts  to  make  him  admit  he 
was  shamming. 

The  doctors  stuck  needles  into  his  body,  laid  operating 
knives  across  his  flesh  and  did  other  terrible  things,  but  the 
fellow  never  quivered.  Finally,  one  of  the  physicians  forced 
open  the  man's  eye  and  made  a  motion  as  though  to  run  a 
long  needle  into  the  optic.  This  was  too  much  for  the 
imposter,  and  he  dodged.  It  was  then  only  a  matter  of  a 
few  moments  to  bring  him  to  his  senses,  and  he  finally 
admitted  the  suspicions  of  the  authorities  were  well  founded. 

The  failure  of  the  handle  to  pull  off  as  he  evidently 
expected  was  due  to  another  screw  which  he  evidently  did  not 
notice  in  the  dark,  as  it  was  concealed  by  paint.  His  expec- 
tation evidently  was  that  the  handle  would  readily  yield  and 
the  peculiar  nature  of  such  an'accident  would  be  one  a  com- 
pany might  naturally  settle  without  much  delay.  Failing  to 
do  so  it  would  make  a  good  jurj-  case.  But  like  the  Webbs, 
last  month,  his  game  didn't  work,  and  he  gets  nothing.  He 
was  held  on  a  charge  of  malicious  mischief  in  bail  of  $300. 
As  he  made  no  claim  for  damages,  it  will  be  difficult  to 
secure  a  conviction,  as  anybody  has  a  right  to  jump  at  his 
own  risk,  and  there  is  no  law  against  yanking  at  grab 
handles.  But  the  secret  is  out  and  every  manager  will  do 
well  to  add  to  his  list  ,of  doubtful  cases  those  which  have 
any  connection  with  the  hand  rail. 

This  man,  giving  the  name  of  August  Krause,  at  Joliet, 
is  known  to  have  worked  the  same  game  in  St.  Paul,  Minn., 
and  in  Canton,  O.,  being  known  in  the  former  city  as  John 
Cramer  and  in  the  latter  as  John  Miller.  The  particulars 
of  these  cases  are  as  follows  : 

On  September  28,  1S95,  a  man  who  gave  his  name  as 
John  Cramer  and  his  address  as  Hastings,  Minn.,  was  a 
passenger  upon  one  of  the  grip  cars  of  the  Twin  City 
Rapid  Transit  Company  in  St.  Paul.  He  sat  in  the  rear  seat 
and  when  he  reached  Robert  street  tumbled  off  into  the  street 
with  a  small  brace-handle  in  his  hand.  He  claimed  to  be 
severely  injured  and  was  taken  to  the  city  hospital  and 
received  treatment  for  some  time,  his  symptoms  being  mainly 
subjective.  The  handle  which  he  held  was  a  small  brace 
running  from  the  seat  to  the  side  post,  the  car  being  an  open 
one ;  there  was  no  reason  why  these  should  work  loose  and 
none  have  been  known  to  do  so  either  before  or  since  this 
"accident."  The  company  thought  that  the  case  was  with- 
out merit  and  at  first  declined  to  settle ;  but  as  it  was  unable 
to  secure  any  evidence  that  he  had  removed  the  screws  him- 
self, finally  concluded  to  compromise  and  settled  for  $32.50. 
Since  the  Joliet  accident  John  Cramer  has  been  recognized  as 
August  Krause. 

On  March  25,  1897,  a  man  giving  his  name  as  John  Miller 
was  a  passenger  on  one  of  the  cars  of  the  Canton-Massillon 
(O.)  Electric  Railway,  and  stood  on  the  rear  platform. 
When  the  conductor  left  the  car  at  a  railroad  crossfng  and 
the  car  started  to  cross  the  tracks  the  passenger  was  thrown 
to  the  ground.  He  claimed  that  the  grab- handle  to  which  he 
was  holding  was  loose  at  one  end  by  reason  of  the  nut 
which  fastened  it  being  off.  In  falling  he  still  held  to  the 
handle  and  continued  to  do  so  until  it  was  jerked  loose  at 


the  other  end  also.  He  claimed  to  be  severely  hurt  in  the 
hip  and  back,  and  was  conveyed  to  the  hospital.  All  the 
circumstances  of  the  case  were  such  as  to  excite  the  suspicions 
of  the  officers  of  the  railway  company,  but  they  were  entirely 
without  evidence  (he  being  the  only  passenger  on  the  car  at 
the  tiine)  and  thought  it  best  to  settle  the  case  without  a  law- 
suit, and  paid  his  expenses  at  the  hospital  and  paid  him  for  his 
lost  time.  Nothing  more  was  thought  of  the  matter  until  the 
company  was  advised  of  the  case  at  Joliet.  The  description 
of  the  man  and  the  details  of  the  accident  led  the  officers  of 
the  Canton  road  to  think  that  it  was  the  same  man  and  on 
receiving  a  photograph  of  Krause  immediately  recognized 
him  as  John  Miller. 


SYRACUSE  RAPID  TRANSIT  COMPANY. 


Since  the  purchase  of  the  Syracuse  Consolidated  Street 
Railway  Company  under  foreclosure  sale  by  a  strong  com- 
pany and  its  consolidation  with  the  Syracuse  Street  Railway 
Company  to  form  the  Rapid  Transit  Company,  almost  the 
entire  system  and  equipment  have  been  remodeled  and  many 
improvements  made.  The  new  power  station  has  a  capacity 
of  3,400  h.  p. ;  2,000  h.  p.  is  furnished  by  two  Allis  Corliss 
cross-compound,  condensing  engines,  26  and  50  x  48  in., 
running  at  80  r.  p.  m.,  and  the  remainder  is  from  three  cross- 
compound,  condensing  vertical  marine  engines,  with  cylin- 
der dimensions  of  16  and  31  x  24  in.,  and  a  speed  of  150 
r.  p.  m.  The  Allis  engines  are  direct  connected  each  to  one 
800-k.  w.  generator ;  on  the  same  shaft  is  a  steel  plate  fly 
wheel  weighing  50  tons.  Each  of  the  small  engines  is 
belted  direct  to  a  300  k.  w.  General  Electric  multipolar 
generator. 

In  the  boiler  room  the  new  equipment  consists  of  six  250- 
h.  p.  Stirling  water  tube  boilers  and  four  old  return  tubular 
boilers  which  are  90  in.  x  16  ft.  There  are  two  main  heat- 
ers between  the  condensers  and  the  exhaust  of  the  Allis 
engines,  and  one  auxiliary  heater  taking  the  exhaust  from 
condenser  and  boiler  feed  pumps  for  its  heat  supply.  Also 
there  is  one  small  heater  receiving  the  exhaust  from  the 
boiler  pumps  in  the  old  plant  and  heating  the  feed  water 
going  to  the  return  tubular  boilers.  There  are  no  econo- 
mizers or  stokers.  A  trestle  leads  directly  into  the  boiler 
house  and  the  coal  is  dumped  from  gondola  cars  to  the  floor. 

The  lines  are  divided  into  12  sections,  each  controlled  from 
a  separate  panel  on  the  switch-board.  Two  types  of  light- 
ning arresters  are  in  service ;  the  General  Electric  being 
placed  within  the  station  on  the  generator  panels,  and  the 
swinging-ball  type  suspended  outside  the  building  and  pro- 
tecting the  feeders  to  each  section. 

Single  o  trolley  wire  is  suspended  from  span  wire  with 
side  pole  construction.  The  poles  are  chiefly  of  iron,  made 
of  4,  5  and  6-in.  extra  heavy  pipe,  28  ft.  over  all.  For  curves, 
5,  6  and  7-in.  pipe  is  used.  The  wooden  poles  are  7-in. 
octagonal  for  straight  line  and  9-in.  top  for  curves.  In  the 
track  construction  the  Johnson  half  grooved  section  girder 
rail,  weighing  90  lbs.  to  the  yard  and  in  60  ft.  lengths  is  the 
standard.  The  36-in.,  12-bolt  ribbed  joint,  staggered,  is 
used.  The  ties  are  of  Georgia  pine,  6  x  8  in.  x  8  ft.,  spaced 
32  to  60  in.  At  the  joints  the  spacing  is  18  in.,  so  as  to  give 
a  three  tie  joint.  The  sharpest  curves  on  the  lines  are  of  35 
ft.  radius  and  the  heaviest  grade  8.61  per  cent.  The  whole 
system  is  thoroughly  modernized,  and  its  efficiency  and 
capacity  for  handling  heavy  traffic  is  vastly  increased. 
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The  new  electric  power  house  of  the  Metropolitan  Street 
Railway  Company,  at  Kansas  City,  Mo.,  offers  a  good 
example  of  modern  power  house  construction.  The  dimen- 
sions of  the  power  house  are :  Boiler  room,  144  ft.  long, 
51  ft.  wide;  engine  room,  144  ft.  long,  63  ft.  wide,  the 
boiler  and  engine  rooms  both  being  33  ft.  7  in.  from  the  top 
of  foundation  masonry  to  the  under  side  of  the  bottom 
chords  of  the  roof  trusses.  The  unloading  shed  is  41  ft. 
long  by  20  ft.  wide. 

The  steel  frame  work  construction,  in  a  general  way,  con- 
sists of  steel  columns  supporting  steel  roof  trusses,  all 
rigidly  bound  together  with  longitudinal  struts  and  sway 
rods  and  transverse  lateral  bracing,  the  bracing  for  this  plant 
being  extra  heavy  to  withstand  the  very  high  winds  pecu- 
liar to  the  locality.  The  advantages  of  this  construction 
are :  a  rigid  building  capable  of  withstanding  high  winds 
and  the  vibrations  of  the  engines,  and  of  sustaining  heavy 
loads.  The  roof  covering  for  both  boiler  and  engine  rooms 
is  slate  laid  upon  wood  sheathing  with  heavy  builder's  felt 
between,  all  supported  by  steel  channel  purlins. 

In  the  engine  room  supported  by  the  side  columns  are 
longitudinal  plate  girders  carrying  a  30-ton  electric  traveling 
crane. 

In  the  boiler  room,  in  front  of  and  above  the  boilers,  are 
located  the  steel  coal  hoppers,  holding  1,000  tons;  two  hop- 
pers directly  in  front  of  the  stack  are  used  as  ash  receivers. 
These  hoppers  are  supported  on  two  independent  rows  of 
latticed  channel  columns ;  the  sides  and  ends  of  the  hoppers 
forming  the  longitudinal  and  cross  supporting  girders 
respectively.  Each  hopper  is  supplied  with  a  hinged  spout 
containing  a  cut-off  valve,  the  coal  being  fed  into  the  boiler 
stokers  by  gravity. 

The  unloading  shed  is  of  light  steel  frame  construction, 
covered  on  the  roof,  one  side  and  the  gable  ends  with  cor- 
rugated iron.  This  shed  is  used  as  a  protection  during  the 
unloading  of  coal  from  the  cars. 

The  economical  handling  of  the  fuel  supply  and  of  the 
ashes  is  deserving  of  special  attention.  From  the  car  in  the 
unloading  shed  the  coal  is  shoveled  by  hand  into  the  receiv- 


ing hoppers ;  then  a  conveyor  carries  it  under  the  boiler 
room  Hoor  to  the  end  elevator,  thence  to  the  coal  hoppers 
overhead,  where  a  horizontal  conveyor  distributes  it  through- 
out their  length.     From  the  hoppers  it  is  fed  by  gravity  into 


INTEKIOR    OP    liOII.KK    l(OO.M. 


CENTRAL  AVENUE   STATION,   KANSAS  CITY. 

the  stoker  hoppers.  The  vertical  conveyor  also  carries  the 
ashes  from  the  ash  pits  and  delivers  them  into  the  two  cen- 
ter hoppers  located  in  front  of  the  stack,  from  which  they 
are  drawn  by  gravity  directly  into  the  receiving  cars  in  the 
unloading  shed.  3y  this  arrangement  the  fuel  and  the 
refuse  ashes  are  handled  only  once. 

The  conveyor  driving  machinery  is  located  in  the  boiler 
room  roof  trusses,  the  trusses  being  designed  especially 
heavy  to  carry  this  machinery,  the  conveyor  and  its  load. 
The  floors  of  the  engine  room  and  boiler  room  are  sup- 
ported on  steel  beams. 

The  stack  for  this  plant  is  a  self-supporting  steel  one,  175 
ft.  high  above  the  foundations  by  10  ft.  6  in.  diameter  of 
shell,  with  a  clear  flue  of  8  ft.  4  in.  inside  of  the  brick  lin- 
ing. The  stack  is  located  between  the  boilers  in  the  center 
of  the  boiler  room. 

The  entire  metal  work  of  this  plant,  including  the  struc- 
tural steel,  the  coal  hoppers  and  the  steel  stack,  was  <lesigned 
and  furnished  by  the  Variety  Iron  Works  Company  of 
Cleveland,  Ohio. 

The  engine-room  contains  at  present  one  Reynolds- 
Corliss  tandem  compound  condensing  engine  with  cylinders 
30  and  60  X  48  in. ;  main  shaft,  2  i  in.  long  by  24  in.  dia- 
meter in  hub  flt  of  armature  and  fly  wheel ;  main  journal 
22  in.  X  42  in.;  fly  wheel  is  20  ft.  8  in.  in  diameter  and 
weighs  120,000  lbs.,  and  runs  at  80  revolutions  per  minute. 
The  engine  has  an  automatic  stop  valve  operating  by  a 
special  governor  which  is  set  to  operate  when  engine  runs 
5  r.  p.  m.  above  normal  speed.  This  governor  acts  and 
closes  the  valve  shutting  of  the  steam  in  the  main  steam  l)ipe, 
preventing  any  possibility  of  Ihe  engine  running  off  and 
wrecking  itself  as  well  as  the  buildings,  which  has  often 
happened  in  large  power  stations.  The  condensing  appara- 
tus consists  of  a  Wheeler  surface  condenser. 
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The  air  pump  and  circulating  pumps  are  of  the  Reynolds 
make  and  are  all  well  driven  by  one  engine  with  Corliss  valve 
gear,  making  a  very  efficient  condensing  system.  Water  is 
taken  from  the  Kaw  river  through  a  20-in.  suction  pipe  and 
passed  through  the  condenser  and  returned  to  river  through 
a  24-in.  pipe.  The  engine  room  has  provision  and  space  for 
three  more  engines  and  generators  of  same  capacity  as  the 
one  now  in  place,  making  a  total  of  8,000  h.  p. 

Provisions  are  being  made  for  a  duplicate  of  the  present 
unit  which  the  company  hopes  to  have  installed  and  ready 
for  operation  before  cold  weather.  In  this  engine  room 
there  is  a  30-ton  traveling  crane  with  a  span  of  62  ft.  and  a 
travel  of  144  ft.,  the  full  length  of  building;  it  is  used  in 
handling  the  machinery  during  process  of  erection  and  in 
making  repairs.'  This  crane  was  made  by  the  Brown  Hoist- 
ing &  Conveying  Machine  Company,  of  Cleveland,  Ohio. 

The  boiler  room  contains  at  present  six  250-h.  p.  water 
tubular  boilers  with  wrought  steel  headers,  which  are 
designed  to  carry  200  lbs.  steam  pressure.  These  boilers  are 
equipped  with  chain  grate  stokers,  making  the  firing  almost 
automatic  and  smokeless.  Provision  was  made  in  this  room 
for  the  installation  of  1,600  additional  horse-power  in 
boilers.  There  is  also  located  in  this  room  one  Berryman's 
feed  water  heater  of  3,000  h.  p.  capacity. 

The  steam  from  condenser  engine,  the  large  boiler  feed 
pumps  and  stoke  engines  is  turned  into  this  heater  and 
utilized  for  heating   the  boiler  feed.      In  this  room   there  are 
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also  two  large  Admiralty  boiler  feed  pumps,  made  by  the 
H.  R.  Worthington  Company,  that  are  of  a  pattern  espec- 
ially designed  for  the  navy. 

The  steam  pipe  system  for  this  power  house  consists  of 
one  i6-in.  header  supported  on  brackets  bolted  to  the  steel 
columns  of  the  building  some  12  ft.  above  the  boilers;  this 
header  has  extra  heavy  fittings  with  pipes  bent  to  a  large 
radius  connecting  it  to  the  drums  of  the  boilers.  All  flanges 
are  of  wrought  steel,  bored  and  faced  with  a  corrugated 
surface  and  shrunk  on  the  pipe  and  peened  for  steam  joints. 
This  peculiar  arrangement  of  piping  with  long  sweeps 
makes  it  flexible  and  obviates  the  use  of  expansion  joints^ 
which  are  much  dreaded  by  the  operating  engineers  of  large 
stations. 

All  the  valves  and  piping  for  this  station  were  furnished 
by  the  Crane  Company  of  Chicago.      All    of   the   valves  are 


that  company's  high  pressure  gate  valves  which  the  com- 
pany has  been  using  for  some  time  with  such  success  at 
some  of  its  other  stations,  carrying  160  lbs.  of  steam. 

The  peculiar  location  of  this  power  station  has  made  it 
necessary  for  the  company  to  expend  a  great  deal  of  money 
on  foundations.  The  house  is  situated  on  the  west  bank  of 
the  Kaw  river  where  the  foundation  is  gumbo  and  quick- 
sand for  a  depth  of  18  ft.,  at  which  depth  there  is  a  good, 
deep  stratum  of  coarse  sand.  In  order  to  get  the  floor  of 
the  building  above  high  water  mark  the  stone  foundation 
was  built  14  ft.  high,  thus  making  the  foundation  machinery 
and  buildings  32  ft.  high.  This  location  was  chosen  on 
account  of  its  convenience  to  water,  for  its  good  switching 
facilities  and  because  it  is  a  central  point  for  the  distribution 
of  power  to  the  various  electric  lines  which  it  is  intended 
that  this  station  shall  run. 

The  generator  has  a  capacity  of  2,400  amperes  at  550 
volts,  and  runs  at  80  r.  p.  m  ;  it  is  guaranteed  to  work  at  50  per 
cent  overload  for  a  period  of  five  hours.  The  armature  is 
10  ft.  6  in.  in  diameter  and  the  field  has  14  pole  pieces. 

The  switchboard  consists  of  two  generator  panels,  one 
Wattmeter  panel  and  20  feeder  panels,  and  was  manufactured 
by  the  General  Electric  Company.  The  feeder  panels  are  sup- 
ported by  a  steel  gallery  in  the  engine  room.  This  gallery 
and  the  stairs  leading  thereto  have  an  ornamental  iron  rail- 
ing, which,  together  with  the  switchboard  panels,  adds  to 
the  appearance  of  the  engine  room.  The  frame  work  of  the 
switchboard  and  gallery  has  been  erected  for  two  generators 
and  six  feeder  panels  in  addition  to  the  above  number  which 
provides  for  increasing  the  size  of  the  switchboard  in  the 
future  without  increasing  the  size  of  the  gallery.  Sufficient 
space  in  the  engine  room  has  been  allowed  for  extending 
the  gallery  to  double  its  present  size.  The  wattmeter  and 
generator  panels  are  located  on  the  engine  room  floor  under 
the  gallery  which  supports  the  feeder  panels.  The  wattmeter 
panel  has  one  8,000-ampere  Thompson  recording  watt- 
meter and  the  quick  break  switches  for  controlling  the 
lights  in  the  power  house.  The  generator  panels  are 
equipped  with  Weston  illuminated  dial  ammeters  of  4,000 
amperes  capacity,  automatic  circuit  breakers  of  the  magnetic 
blow  out  type  of  8,000  amperes  capacity  for  breaking  the 
circuit  in  case  of  an  overload,  and  main  switches  of  the 
quick  break  type  of  corresponding  capacity.  To  the  left  of 
the  generator  panels,  supported  on  a  hanging  frame,  are  two 
Weston  illuminated  dial  voltmeters,  which  have  been  cali- 
brated together.  One  is  used  for  indicating  the  potential  of 
the  line  and  the  other  is  arranged  with  plugs  for  taking  the 
potential  of  the  generator  before  cutting  it  in  on  the  line. 

The  feeder  panels  are  equipped  with  round  pattern  Weston 
ammeters,  automatic  circuit  breakers  and  quick  break 
switches  ;  also  electric  bell  signals,  which  give  alarm  when  any 
of  the  circuit  breakers  are  open  from  an  overload.  The  gen- 
erator is  connected  to  one  of  the  generator  panels  with  three 
800,000-c.  m.  rubber  covered  cables  for  the  positive  connec- 
tion and  three  for  the  negative.  The  other  generator  panel 
is  used  for  receiving  the  current  from  the  power  house,  at  9th 
and  Wyoming  streets,  and  delivering  it  through  the  watt- 
meter to  the  feeder  panels.  The  power  house,  at  9th  and 
Wyoming  streets,  with  its  number  of  smaller  type  machines, 
is  maintained  to  supply  current  for  the  "owl"  train  service 
and  lights  during  the  latter  part  of  the  night,  also  to  supply 
current  in  case  of  an  accident  to  the  machinery  of  the  new 
plant.  The  feeder  panels  are  divided  up  as  follows  :  Seven 
panels  for  the  Kansas  City  Elevated  Railwaj',  three  for  the 
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Quindaro  boulevard  line,  two  for  the  Armourdale  and 
Argentine  line,  three  for  the  Southwest  boulevard,  two  for 
the  West  Side  line,  one  for  the  Summit  street  line  and  one 
for  a  400-h.  p.  motor,  which  drives  the  cable  machinery  at 
the  9th  and  Washington  street  power  house,  and  one  for  the 
Broadway  line,  which  will  be  changed  from  horse  car  to 
electric  this  year. 

Arrangements  have  been  made  for  mounting  wattmeters 
on  the  feeder  panels,  one  for  each  road,  in  order  to  accurately 
arrive  at  the  power  furnished  for  each  of  the  lines  separately, 
and  the  proportion  of  the  cost  of  operating  the  power  house 
can  be  charged  against  the  lines  according  to  the  amount  of 
power  consumed.  On  the  back  of  these  panels  is  a  long 
bus  bar  running  the  full  length  of  the  board,  to  which  eight 
800,000-c.  m.  cables  from  the  main  wattmeters  are  attached. 
Short  bus  bars  connecting  the  panels  for  each  road  are 
mounted  above  the  long  bus  bar,  and  connections  will  be 
made  from  the  long  bar  through  the  meters  to  the  short  bars. 
The  feeders  running  from  the  feeder  panel  out  to  the  various 
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sections  on  the  different  lines  range  from  300,000  c.  m.  to 
1,000,000  c.  m.  in  area,  with  a  total  area  of  7,786,000 
c.  m.,  and  all  are  made  sufficiently  large  to  operate  50  per 
cent  more  cars  in  case  the  travel  demands  them.  The  20 
large  feeders  are  carried  from  the  panels  to  the  wall,  and 
thence  along  the  wall  on  porcelain  insulators  in  a  neat  and 
systematic  manner,  thence  through  the  openings  in  the  wall, 
where  they  leave  the  building  and  are  carried  on  iron  poles 
to  the  elevated  railway  structure,  at  which  point  they  branch 
to  the  various  roads.  The  longest  feeder  is  that  carrying 
current  from  the  power  house  to  the  west  end  of  the 
Armourdale  and  Argentine  line ;  it  transmits  power  to  cars 
28,300  ft.  from  the  power  house.  The  negative  bus  bar, 
which  is  2  in.  in  diameter,  is  supported  on  insulated  hangers 
under  the  gallery  floor  about  4  ft.  back  of  the  generator 
panels.  Four  i,ooo,ooo-c.  m.  cables  are  carried  from  the 
negative  bus  bar  through  brass  tubes  down  to  and  through 
the  engine  room  floor  into  the  basement,  then  through  a 
duct  under  the  street  to  a  column  of  the  elevated  railway 
structure.  They  are  carried  up  the  columns  on  the  structure, 
then  branch  in  different  directions  to  the  several  roads. 
Each  feeder  and  generator  panel  is  provided  with  lightning 
arresters,  all  terminating  in  one  ground  plate,  which  consists 
of  72  s<i.  ft.  of    16  gauge   sheet  copper.     This  ground  plate 


is  buried  16  ft.  below  the  basement  floor  on  top  of  the  coarse 
stratum  of  sand  which  is  from  8  to  10  ft.  below  low  water 
mark  in  the  river.  The  plate  is  not  in  any  manner  con- 
nected so  that  the  return  currents  can  pass  over  it  to  the 
generator,  except  at  such  times  as  lightning  may  moment- 
arily cause  the  generator  current  to  pass  over  the  discharged 
points  of  the  arrester,  thus  reducing  the  action  of  electric 
currents  on  the  plate  to  a  minimum,  and  insuring  at  all  times 
the  proper  ground  connections  for  the  lightning  arresters. 
This  plant  is  now  furnishing  current  to  operate  77  cars 
daily  on  55  miles  of  electric  road  and  the  Summit  street 
cable  line  with  4;-^  miles  of  track. 

On  the  Summit  street  cable  eight  regular  trains  and  two 
extra  trains  in  the  morning  and  evening  are  operated  daily. 
Each  train  consists  of  grip  car  and  trailer.  On  the  electric 
lines  thirty-one  30-ft.  motor  cars,  four  i8-ft.  motor  cars, 
fourteen  i6-ft.  motor  cars  and  eight  trailer  cars  are  operated 
daily. 

On  July  5,  116  cars,  comprising  63  motor  cars  with  8 
trailers  and  20  grip  cars  with  25  trailers  were  operated  dur- 
ing the  day,  and  not  a  spark  of  any  character  was  seen  on 
the  commutator  or  at  the  brushes  of  the  generator,  although 
at  times  the  ammeter  indicated  2,700  amperes.  The  motor 
operating  the  cable  lines  consumed  as  high  as  900  amperes 
for  short  periods  of  time. 

The  officers  of  the  Metropolitan  -Street  Railway  Com- 
pany are  C.  F.  Morse,  president  and  treasurer ;  W.  H. 
Holmes,  vice-president  and  general  manager;  J.  A.  Harder, 
auditor;  C.  F.  Holmes,  general  superintendent;  Charles 
Grover,  electrician  ;  D.  W.  Dozier,  chief  engineer  of  power 
station. 

We  are  indebted  to  General  Manager  Holmes  for  illustra- 
tions. 

A  CELEBRATION  BY  THE  AMERICAN 
ELECTRICAL  WORKS. 


The  nineteenth  anniversary  of  the  founding  of  the  Ameri- 
can Electrical  Works  was  commemorated  by  a  gathering  of 
the  friends  and  the  business  associates  of  the  firm  at  the 
Pomham  Club  in  Providence,  R.  I.  The  day  was  occupied 
with  base  ball,  billiards  and  other  amusements.  About  300 
guests  partook  of  a  sumptuous  dinner  and  clambake,  the 
clams  for  which  were  grown  on  the  reservation  of  Eugene 
F.  Phillips,  president  of  the  works.  Toasts  were  responded 
to  in  a  felicitous  manner  and  the  remarks  were  enthusias- 
tically received.  Eugene  F.  Phillips,  Mayor  McGuinness 
of  Providence,  George  R  Stetson,  vice-president  of  the 
National  Electric  Light  Association,  H.  F.  Wood,  of  the 
West  End  Street  Railway,  Uoston,  and  Hon.  J.  C.  Wyman 
were  among  the  speakers.  Silver  headed  canes  with  the 
inscription,  "  Souvenir  American  Electrical  Works'  Clam- 
bake "  were  presented  to  the  guests.  The  party  then 
returned  to  the  city  in  special  trolley  cars,  all  feeling  that  the 
gathering  had  been  a  great  success. 


The  annual  reports  for  the  year  ending  June  30,  1897,  of 
the  two  operating  companies  of  the  Brooklyn  Rapid  Transit 
Company,  namely,  the  Brooklyn  Heights  Railroad  Com- 
pany and  the  Brooklyn,  Queens  County  &  Suburban  Rail- 
road Company  show  that  the  former  company  has  a  surj^lus 
of  $112,492  against  a  deficit  of  $43,109  for  the  previous 
year,  and  that  the  latter  reduced  the  deficit  from  $93,727 
in   1S95  to  $55,1  i^>  in   1896. 
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BERLIN  ELEVATED  RAILWAY. 


An  elevated  railway  for  Berlin  was  first  proposed  by  the 
Siemens  &  Halske  Company  in  1880,  the  plan  being  to 
support  the  road  on  a  single  line  of  columns.  This  plan 
was  approved  by  the  municipality  but  violently  opposed  by 
abutting  property  owners  on  several  of  the  streets,  who 
appealed  to  the  Emperor  and  finally  secured  the  abandon- 
ment of  the  scheme.  After  ten  years,  the  great  increase  in 
the  street  traffic  in  Berlin  led  to  the   renewal  of   the  project 


BERLIN   ELEVATED    ELECTRIC    RAILWAY. 

for  an  elevated  road,  and  this  time  it  met  with  greater 
success. 

The  road  will  be  4.1  miles  in  length,  extending  from  the 
Zoological  Garden  to  Warschauer  place,  with  a  branch  to 
Potsdamer  place ;  it  is  a  double  track  structure  throughout. 
It  is  to  be  operated  by  electricity.  Work  was  begun  Sep- 
tember 10,  1S96,  and  it  is  to  be  completed  by  March,  1S9S, 
under  a  penalty  of  $10,000. 

The  Siemens  &  Halske  Company  received  a  franchise  for 


THE  UNDERGROUND   LINE. 

a  term  of  90  years,  beginning  March  15,  1896.  After 
four  years  the  company  is  to  pay  the  city  2  per  cent  of  the 
total  gross  receipts,  provided  they  do  not  exceed  $1,500,000; 
21^  per  cent  if  the  receipts  reach  $1,750,000,  etc.,  the  rate 
on  the  whole  amount  being  increased  i^  per  cent  for  each 
$250,000  increase  in  the  gross  income.  The  minimum  is, 
however,  $5,000.  The  rate  of  fare  is  left  to  the  discretion 
of  the  company  for  the  first  seven  years,  after  which  it  is  to 
be  fixed  by  the  authorities.  Trains  are  to  commence  run- 
ning from  both  ends  at  5  : 30  a.  m.  and  continue  at  not  less  than 


5-minute  intervals  until  midnight  or  half  an  hour  later, 
depending  upon  the  season. 

The  illustration  shows  the  type  of  the  structure.  The 
minimum  clearance  or  headway  is  fixed  at  18  ft.  The 
curves  have  a  minimum  radius  of  900  ft. 

From  the  Potsdamer  railroad  station  an  underground  line 
will  extend  north  to  the  river  Spree  and  thence  along  the 
river,  in  an  open  gallery  just  below  the  pavement,  to  the 
Castle  bridge.  The  total  length  of  the  underground  por- 
tion is  about  two  miles. 

The  second  of  the  illustrations,  which  are  reproduced 
from  the  Zeitschrift  fiir  Kleinbahnen,  shows  the  arrange- 
ment very  clearly.  Where  completed  through  trains  will  be 
operated  from  each  terminus  to  each  of  the  other  two  termini 
of  this  combined  overhead  and  underground  electric  line. 

There  are  to  be  13  stations,  the  average  distance  between 
them  being  3,100  ft.  The  buildings  are  as  simple  as  pos- 
sible in  design. 

SEVERE  STORM  IN  WASHINGTON,  D.  C. 


We  have  received  from  G.  B.  Coleman,  general  manager 
of  the  Metropolitan  Railroad,  Washington,  D.  C,  particu- 
lars of  the  severe  electrical  storm  in  that  city  on  August  10. 
It  struck  Washington  about  8  o'clock  and  lasted  45  minutes, 
during  which  an  enormous  volume  of  water  fell. 

From  41^  street  and  Maine  avenue  to  9th  and  B  streets,  a 
distance  of  nearly  a  mile,  the  conduits  were  entirely  flooded. 
Along  Missouri  avenue  and  near  the  Baltimore  &  Potomac 
Depot  the  water  in  some  places  was  between  3  and  4  ft. 
deep,  making  it  utterly  impossible  for  even  a  vehicle  drawn 
by  horses  to  pass  along.  In  addition  to  this,  along  .Con- 
necticut avenue,  on  the  F  street  branch  of  the  Metropolitan, 
the  water  rushed  like  a  river,  and  in  Georgetown  at  32nd 
street  the  water  was  2  ft.  deep  along  the  streets.  In  passing 
from  Dupont  Circle  down  P  street  the  Metropolitan  tracks 
cross  what  is  known  as  the  R  street  bridge  over  Rock 
creek.  At  this  point  the  water  rushed  as  if  the  heavens 
had  opened  the  flood  gates ;  the  bridge  was  entirely  sub- 
merged and  the  tracks  covered  to  a  depth  of  over  3  ft.  It 
was  not  alone  the  underground  road  that  was  stopped  for  a 
few  minutes,  but  every  suburban  road  leading  from  the  city 
was  disabled  ;  even  the  cable  cars  that  cross  at  7th  and  B 
streets  were  stopped  by  the  tremendous  flow  of  water  at 
that  point.  The  storm  was  a  most  unusual  one  and  the 
water  fell  so  rapidly  and  the  streets  filled  so  quickly  that 
before  one  of  the  Metropolitan  cars  could  get  out  of  danger 
the  entire  street  was  flooded,  covering  the  car  motors  and 
causing  them  to  burn  out.  In  this  connection  Mr.  Coleman 
says  :  "  I  must  say  that  this  road  fared  much  better  than 
the  others,  as  we  had  but  one  motor  burned  out,  whereas  I 
am  told  that  many  of  the  suburban  motors  were  destroyed. 
After  the  storm  ceased  it  was  but  a  few  minutes  before  our 
entire  schedule  was  in  operation  as  with  the  exception  noted 
none  of  the  cars  were  injured." 


Within  a  brief  period  the  Calumet  Electric  Railway  Com- 
pany of  Chicago  lost  3,000  ft.  of  trolley  wire  from  unused 
portions  of  its  lines.  The  Suburban  and  other  companies 
on  the  south  and  west  sides  have  suffered  similar  losses. 
Martin  Chermavich  and  Vincent  Novae  had  in  their  poses- 
sion  75  lbs.  of  trolley  wire  cut  in  foot  lengths  when  arrested 
by  the  police.  It  is  thought  they  are  a  part  of  an  organized 
Sfansr  of  wire  thieves. 
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COST  OF  TRACK  CONSTRUCTION. 


When  the  Denver  Consolidated  Tramway  Company 
decided  upon  the  reconstruction  of  its  tracks,  the  consulting 
engineer  for  the  company,  John  A.  Beeler,  prepared  speci- 
fications for  a  number  of  methods  of  construction  which, 
with  the  estimates  of  the  cost,  were  submitted  to  the  direc- 
tors. Of  the  1 1  sections  which  we  publish,  some  are  better 
than  others  ;  section  M  is  considered  the  most  durable  and 
practicable,  and  therefore  the  most  economical,  though  sec- 
tions A,  F  and  H  are  all  first-class. 

The  estimates  of  cost  are  per  mile  of  single  track  includ- 
ing pavement  7  ft.  6  in.  wide. 


Section  A.  72-lb.  rail — plastic  bonds  hewn  red  spruce 
ties,  24  in.  center  to  center — hydraulic  concrete  foundation 
6  in.  deep  under  ties  and  between  ties — basalt  block  pave- 
ment   $  26,940 
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Section  B.  72-lb.  rail — plastic  bonds — hewn  red  spruce 
ties — gravel  foundation  9  in.  deep  under  ties — hydraulic 
cement  concrete  6  in.  deep  under  blocks,  between  ties,  and 
at  ends  of  ties —basalt  block  pavement $23,000 

Same  section  with  gravel  under  and  between  ties  and 
hydraulic  cement  concrete  under  blocks  at  ends  of  ties 
only $21,570 


Section  1515.  72-lb.  rail — plastic  bonds — creosoted  tics, 
4  in.  X  S  in.  x  6  ft.,  24  in.  center  to  center  gravel  9  in.  deep 
under    tich    and     between    ties — hydraulic   cement    concrete 


foundation    for   pavement   6  in.  deep   licyond    ends    of    ties 
— basalt  block  pavement $21 ,500 


Similar  to  Section  D.  72-lb.  rail — plastic  bonds  -  hewn  red 
spruce  ties,  24  in.  center  to  center — hydraulic  cement  con- 
crete 6  in.  deep  under  ties — asphalt  pavement  with  basalt 
block  toothing  (instead  of  steel  flange  as  shown)  .  .  .$24,700 


Section  F.  72-II).  rail — plastic  bonds — creosoted  ties  4  in. 
X  S  in.  X  6  ft.,  24  in.  center  to  center — hydraulic  cement  con- 
crete foundation  under  ties  and  at  ends  of  ties — i-in.  sand 
cushion  tamped  under  ties — gravel  between  ties — basalt  block 
])avcment $24,130. 


^/>4^ 


Section  (i.  72-lb.  rail — plastic  bonds — four  creosoted  ties, 
5  in.  X  8  in.  x  5  ft.  6  in.,  and  four  tie  rods  to  each  rail — 
Portland  cement  concrete  under  rails — asphalt  pavement 
with  stone   toothing $25,360. 


Section  11.      72-II1.  r.iil      pl.islu    lioiuls  —  creosoted  ties,  4  in. 
X  8  in.  X  5  ft.  6  in.,  2  |  in.  center  to  center      hydraulic  cement 
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concrete  6  in.  deep  under  ties — asphalt  pavement  with  stone 
toothing $23,950. 


Section  J.  72-II5.  rail — plastic  bonds — all  concrete  construc- 
tion—  Portland  cement  concrete  stringers  under  rails — tie 
rods  5  ft.  apart — asphalt  pavement  with  stone  block  tooth- 
ing  $25>750 


Section  K.  73-lb.  rail — plastic  bonds — four  creosoted  ties, 
4  in.  .\  S  in.  x  6  ft.,  and  four  tie  rods  to  each  rail — Port- 
land cement  concrete  strips  under  rails — asphalt  pavement 
with  stone  block  toothing $23,300 


Section  L.  72-lb.  rail — plastic  bonds — hewn  red  spruce 
ties,  6  in.  x  8  in.  x  7  ft.,  36  in.  center  to  center — tie  rods  6  ft. 
apart — hydraulic  cement  concrete  foundations  6  in.  deep 
under  ties — Portland  cement  concrete  under  rail  between 
ties — asphalt   pavement  with  stone  block   toothing  ..  $25,340 


cement  concrete  foundation  6  in.  deep  under  ties  and  under 
pavement  beyond  ends  of  ties  -concrete  between  ties — i-in. 
sand  cushion  tamped  under  ties — basalt  block  pavement, 
$26,280 


CHEAP  FARES  AT  SAGINAW. 


Since  the  Union  Railway  Company  of  Saginaw,  Mich., 
went  into  the  hands  of  a  receiver  the  fare  has  been  uni- 
formly 5  cents.  The  question  of  rates  of  fare  was  brought 
up  before  Judge  Snow  of  the  circuit  court  at  Saginaw. 
Then  Receivers  Loring  and  Morley  presented  a  petition 
asking  permission  to  issue  regular  tickets  at  the  rate 
of  six  for  25  cents,  and  if  this  plan  worked  well  labor 
and  school  children's  tickets  would  be  sold  at  reduced  rates. 

The  court  said  he  had  been  doing  considerable  corres- 
ponding of  late  relative  to  street  car  fares  and  had  made  up 
his  mind  that  cheap  fares  were  best  both  for  the  people  and 
the  company  as  the  extra  patronage  on  account  of  the  cheap 
fares  would  increase  the  receipts.  The  court  believed  in 
educating  the  people  to  use  the  cars.  He  said  it  was  no 
inducement  for  a  poor  man  to  invest  25  cents  for  six  tickets. 
He  then  ordered  that  the  receivers  have  tickets  printed  at 
once,  the  regular  price  to  be  seven  for  25  cents ;  labor 
tickets,  good  for  manual  laborers  only,  until  8  o'clock  in  the 
morning  and  from  5  to  6  130  in  the  afternoon,  to  be  sold  at 
the  rate  of  nine  for  25  cents,  and  school  children's  tickets, 
nine  for  25  cents.  The  fare  to  Riverside  park  will  be 
straight  5  cents.  It  was  embodied  into  the  court's  order 
that  tickets  should  be  placed  on  sale  at  prominent  business 
places  at  the  east,  west  and  south  sides.  Conductors  may 
handle    them    but    that   matter  has  not  been  decided. 

The  sale  of  labor  tickets  will  be  limited  to  actual  wage 
earners  not  receiving  more  than  $2  a  day,  the  name  of  the 
purchaser,  his  employer  and  the  wages  received  shall  be 
written  on  the  cover  of  the  book  of  tickets.  The  bond 
holders  feel  that  the  reduced  fares  will  keep  the  road  in  a 
continued  state  of  insolvency  and  will  likely  carry  the  mat- 
ter to  the  state  supreme  court. 


THE  TROLLEY  DAY  FAD. 


Section  M.      72  U 
in.  X  S  in.  x  s  ft.   6 


— plastic    IioikU-   creosoted    ties,  5 
34  m.  center   to  center — hydraulic 


"Trolley  Day"  was  the  invention  of  a  bright  Syracuse 
woman,  as  a  novelty  in  the  way  of  charity  schemes,  and  was 
a  great  success  there,  as  it  has  since  been  in  nearly  all  the 
cities  of  the  country.  "  Trolley  Days  "  this  year  have  been 
numerous,  and  the  novelty  of  society  belles  and  handsome 
young  matrons  collecting  fares  and  ringing  the  front  plat- 
form bell  does  not  seem  to  lose  its  charm  on  the  susceptible 
young  man  or  the  dignified  paterfamilies. 

One  of  the  cities  in  which  worthy  charitable  objects  have 
been  thus  benefitted  during  the  past  month  was  St.  Louis, 
and  the  receipts  are  reported  to  be  highly  creditable  to  the 
generons  citizens  of  that  place.  The  man  who  had  the 
temerity  to  offer  a  pass  or  ticket  was  easily  induced  to  change 
his  fare  to  a  coin  of  good  size  by  the  winning  smiles  of  the 
young  ladies,  and  no  one  could  fail  to  decline  when  asked  if 
he  desired  any  change  in  return.  One  of  these  passengers 
after  offering  a  pass,  and  substituting  a  half  dollar  net,  spent 
his  time  the  balance  of  the  trip  and  evolved  the  following : 
Oh,  this  is  the  day  that  the  girls  take  the  pay, 

When  you  on  the  street  car  ride; 
And  passes  don't  go,  but  they  take  the  dough, 
And  keep  the  change  beside. 


^)ti£€til\aiWay*j^\/mV* 


r>67 


STREET  RAILWAY  SERVICE  REQUIRED 
BY  THE  MUNICIPALITY. 


At  first  the  street  railway-  systems  of  America  might  have 
been  said  to  be  the  direct  results  of  the  rapid  growth  of 
American  cities,  but  that  point  was  soon  passed  and  the 
converse  became  true ;  street  railways  today  are  the  cause 
of  the  rapid  territorial  expansion  of  municipalities.  The 
position  they  occupy  is  a  verj-  important  one,  and  without 
doubt  must  continue  to  become  even  more  so;  human 
ingenuit\'  has  as  yet  been  unable  to  devise  any  other  method 
of  satisfactorily  handling  the  large  passenger  traffic  of  cities 
with  so  little  delay  and  inconvenience,  and  at  so  low  a  cost. 

No  other  institution  is  subjected  to  the  same  extent  to 
municipal  supervision  and  control  and  no  other  franchise 
which  involves  such  large  interests  is  so  made  to  depend 
upon  the  consent  of  local  authorities  ;  that  such  is  the  case 
is  of  course  due  to  the  fact  that  the  railway  and  the  munici- 
pality have  each  stimulated  the  growth  of  the  other,  but  it  is 
none  the  less  unfortunate  that  street  railway  operation,  a 
purely  business  matter,  should  depend  to  the  extent  that  it 
does  upon  those  who  administer  our  municipalities,  when 
that  is  the  most  conspicuous  failure  that  we  have  made  in 
government. 

In  the  absence  of  constitutional  restrictions  the  state 
legislature  has  such  control  over  highways  that  it  can 
authorize  the  construction  and  operation  of  street  railways 
without  the  consent  of  local  authorities.  Eleven  states  have, 
however,  constitutional  provisions  making  the  granting  of 
franchises  subject  to  the  local  authorities,  and  15  others  have 
enacted  statutes  to  the  same  effect.  The  franchise  being 
thus  made  to  depend  upon  the  consent  of  the  city,  an 
opportunity  is  given  for  the  latter  to  prescribe  all  sorts  of 
regulations,  and  these  regulations  have  in  some  instances 
extended  to  nearly  every  branch  of  street  railway  construc- 
tion and  operation.  Such  attempts  at  regulation  are  natural, 
but  they  are  not  always  wise ;  in  fact,  very  seldom  so. 
The  reduction  of  fares,  the  paving  of  streets  and  the  details 
of  track  construction  arc  at  the  present  time  fruitful  sources 
of  trouble. 

It  is  here  the  intention,  however,  to  speak  rather  of  some 
details  of  operation,  such  as  the  regulation  of  the  headway 
the  hours  during  which  cars  must  run  and  the  rate  of  speed  ; 
that  is,  as  to  the  service  which  cit)'  regulations  prescribe. 

The  power  to  make  regulations  on  these  subjects  is  either 
reserved  in  and  made  a  condition  of  the  grant  of  the  franchise 
or  the  attempt  is  made  to  exercise  it  as  a  "police  power  " 
delegated  to  the  municipality  by  the  state.  Such  regula- 
tions are  valid  if  made  in  pursuance  of  statutory  authority 
and  not  in  violation  of  vested  rights.  Judge  Cooley  says: 
"  The  limit  to  the  exercise  of  the  police  power  where 
charter  rights  are  involved  must  be  this :  the  regulations 
must  have  reference  to  the  comfort,  safet)'  or  welfare  of 
society  ;  they  must  not  be  in  conflict  with  any  provision  of 
the  charters,  and  they  must  not,  under  pretence  of  regulating, 
take  from  the  corporation  any  of  its  essential  rights  and 
privileges  which  the  charter  confers.  In  short,  thev  must 
be  police  regulations  in  fact  and  not  amendments  of  the 
charter  in  curtailment  of  the  corporate  franchise." 

As  to  the  attempt  to  prescribe  the  headway  it  was  decided 
by  the  courts  as  early  as  1S63  that  "  an  ordinance  passed  for 
the  purpose  of  compelling  a  company  to  increase  the  num- 
ber of  or  frequency  of  its  trips  daily  can  not  affect  either 
public  or  private  rights   under   an   existing  charier  or  ordi- 


nance." And  even  where  the  right  to  prescribe  the  number 
and  frequency  of  trips  has  been  expressly  reserved  the 
ordinance  can  not  be  enforced  in  case  it  should  prove 
unreasonable. 

Speed  is  a  proper  subject  for  the  e.xercise  of  the  police 
power,  and  most  cities  have  passed  ordinances ;  in  the 
absence  of  action  by  the  city  the  cars  may  be  run  at  any  safe 
speed,  which  they  should  be  permitted  to  do  in  all  cases. 

With  the  object  of  ascertaining  the  extent  to  which  cities 
attempt  to  regulate  the  operation  of  street  railways  with 
regard  to  speed  and  headway  and  the  time  of  running  the 
first  and  last  cars,  inquiries  were  sent  to  different  companies 
asking  for  information  on  these  points.  The  questions 
asked  were : 

Is  a  fixed  headway  required  by  franchise  or  city  regula- 
tion .' 

Are  there  any  regulations  as  to  time  of  first  and  last  car.' 

Are  there  any  regulations  as  to  night  cars.'' 

To  what  rate,  if  any,  is  the  speed  of  cars  limited.' 

Perhaps  there  is  no  better  way  of  showing  the  diversity 
of  the  requirements  than  to  give  a  number  of  the  answers 
received. 

Little  Rock,  Ark.  On  a  portion  of  the  lines  the  headway 
is  fixed  at  20  minutes;  cars  are  to  run  from  7  a.  m.  until 
midnight ;  there  are  no  regulations  as  to  night  cars  or 
speed. 

Nashville,  Tenn.  On  one  line  of  the  Nashville  Street 
Railway  the  headway  is  fixed  at  30  minutes;  no  regulations 
as  to  time  of  running  cars  or  night  cars ;  the  speed  is  limited 
to  9  miles  per  hour  in  the  center  of  the  city  and  14  miles  in 
other  portions. 

Memphis,  Tenn.  No  regulations  on  these  points  except 
that  the  speed  is  not  to  exceeil  15  miles  per  hour  in  the  city 
limits. 

Atlanta,  Ua.  The  Atlanta  Consolidated  is  not  restricted 
on  any  of  these  points  except  as  regards  speed ;  a  city 
ordinance  provides  that  the  speed  shall  not  exceed  6  miles 
per  hour  within  a  quarter  of  a  mile  of  the  Union  Passenger 
Depot  and  at  street  crossings,  and  aside  from  this  is  not  to 
exceed  15  miles  per  hour. 

Charleston,  S.  C.  No  regulation  as  to  headway  and  time 
of  running  cars ;  speed  is  limited  to  6  miles  per  hour  on 
King  street,  a  narrow  crowded  street  about  two  miles  long, 
and  otherwise  to  15  miles. 

Wheeling,  W.  Va.  No  municipal  regulations  on  these 
points. 

Denver,  Col.  The  Denver  Consolidated  is  subject  to  no 
regulations  as  to  headway  and  night  cars,  but  is  limitetl  to  a 
speed  of  8^  miles  per  hour  in  the  business  section  of  the 
city  and  to  I2  and  15  miles  in  the  outside  territory  and 
suburbs. 

Salt  Lake  City,  Utah.  No  mention  is  made  in  the  fran- 
chise of  the  Salt  Lake  City  Railroad  Company  of  headway 
or  time  of  running  cars;  the  speed  is  limited  to  12  miles 
per  hour. 

New  Orleans,  La.  On  most  of  the  lines  of  the  New 
Orleans  Traction  Company  the  headway  is  fixed  by  the 
original  franchises  at  5  minutes  from  5  a.  m.  to  10:30  p.  m. ; 
night  cars  run  from  10:30  p.  m.  to  ^  a.  m.  on  varying  head- 
ways of  from  30  to  60  minutes  on  about  two-thirds  of  the 
lines;   speed  limited  to  12  miles  per  hour. 

Kansas  City,  Mo.  In  the  case  of  the  Metropolitan  the 
headway  on  most  of  the  lines  is  fixed  by  the  franchises  at  5 
minutes   or    less   until    after    10   p.    ni.,    when    it    may    be    10 
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minutes;  cars  must  run  from  5:30  a.  m.  to  12:30  a.  m. ; 
on  different  routes  the  speed  varies  from  8  to  1 2  miles  per 
hour. 

Butte,  Mont.  At  least  four  cars  each  way  must  be  run 
daily,  otherwise  no  headway  or  time  limits  are  fixed  ;  the 
speed  is  limited  to  S  miles  per  hour. 

Omaha,  Neb.  By  the  city  charter  of  Omaha  it  is  author- 
ized "to  regulate  and  prescribe  the  time  and  manner  of  run- 
ning street  cars  within  the  city  limits,"  but  has  not  seen  fit 
to  exercise  this  power  except  by  fixing  the  maximum  speed 
in  the  business  portion  of  the  city  at  8  miles  per  hour ; 
other  matters  are  left  to  the  discretion  of  the  company. 

Los  Angeles,  Cal.  The  headway  is  fixed  at  not  less  than 
15  minutes;  cars  must  run  as  late  as  1 1  p.  m. ;  the  speed  is 
limited  to  8  miles  per  hour. 

Spokane,  Wash.  On  some  of  the  lines  of  the  Spokane 
Street  Railway  the  headway  is  fixed  at  30  minutes,  on  others 
it  is  not  fixed  ;  the  speed  is  limited  to  8  miles  per  hour  within 
prescribed  limits  and  to  12  miles  otherwise. 

Oakland,  Cal.  On  the  lines  of  the  Consolidated  the  head- 
way is  fixed  at  10  minutes;  there  are  no  regulations  as  to 
the  time  of  running  cars ;  the  maximum  speed  is  fixed  at  8 
miles  per  hour  by  ordinance. 

Duluth,  Minn.  On  one  line  operated  by  the  Duluth 
Street  Railway,  the  Lakeside  line,  the  headway  was  formerly 
12  minutes,  but  has  been  changed  to  40  minutes,  otherwise  no 
regulation;  no  time  fixed  for  first  and  last  cars;  speed  is 
limited  to  12  miles  per  hour,  except  for  nine  blocks  in  the 
center  of  the  city  where  it  is  8  miles. 

Toledo,  O.  Cars  must  be  run  at  intervals  of  30  minutes 
for  16  hours  each  day,  the  first  to  start  at  6  a.  m. ;  no 
regulations  as  to  night  cars  or  speed. 

Philadelphia,  Pa.  The  ordinance  granting  the  right  to 
use  electricity  for  motive  power  provided  that  cars  should 
be  run  at  intervals  of  not  less  than  5  minutes  between  the 
hours  of  6  and  9  a.  m.  and  5  and  8  p.  m.,  and  at  intervals  of 
not  less  than  to  minutes  at  all  other  hours  of  the  day,  except 
from  midnight  to  5  a.  m.,  when  it  may  be  one  hour ;  no 
limit  as  to  speed. 

Washington,  D.  C.  The  charter  of  the  Metropolitan 
provides  that  during  the  day  cars  shall  be  run  as  often  as 
every  4  minutes,  as  often  as  every  half  hour  until  midnight, 
and  as  much  oftener  as  public  convenience  may  require ; 
there  are  no  charter  requirements  as  to  the  time  of  the  last 
car ;  the  speed  is  limited  to  1 2  miles  per  hour  within  the 
city,  15  miles  outside,  and  6  miles  at  crossings. 

Harrisburg,  Pa.  No  city  regulations  on  these  points 
except  that  the  speed  is  fixed  at  8  miles  per  hour  within  the 
city  limits. 

Albany,  N.  Y.  No  regulations  on  these  points  except  as 
to  speed,  which  is  S  miles  per  hour  in  the  center  of  the  city 
and  1 2  miles  in  the  outskirts. 

St.  Louis,  Mo.  All.  companies  are  required  by  city 
ordinance  "  to  start  one  car  from  the  terminus  between  the 
hours  of  midnight  and  i  a.  m.  of  each  day  and  every  hour 
and  a  half  thereafter  until  the  time  fixed  for  the  starting  of 
cars  on  regular  day  trips,  and  the  Broadway  line  shall  run 
cars  so  that  a  car  shall  pass  the  Court  House  going  north 
and  south  at  i  a.  m.  each  day  and  every  hour  and  a  half 
thereafter  until  5  130  a.  m."  ;  otherwise  there  are  no  regula- 
tions as  to  headway  ;  the  speed  permitted  varies  on  different 
lines,  the  rates  being  10,  12  and  15  miles  per  hour. 

Quincy,  Mass.  Headway  varies  from  8  to  16  minutes  on 
different  lines  ;   the  last   car    must  leave   the   city  not  earlier 


than  1 1  130  p.  m. ;   the  speed  is  limited  to  that  usual  in  other 
cities  similarly  situated. 

Manchester,  N.  H.  No  regulations  on  these  points. 
Boston,  Mass.  In  one  or  two  isolated  instances  the 
minimum  headway  on  the  lines  of  the  West  End  road  is 
30  minutes,  and  in  these  cases  the  cars  must  run  between  6 
a.  m.  and  9  p.  m. ;  the  speed  is  fixed  at  7,  9  and  12  miles 
per  hour  in  different  parts  of  the  city. 

Holyoke,  Mass.     No  regulations  on  these  points. 
New    Haven,     Conn.     No    regulations    on    these    points 
except  as  to  speed,  which  may  not  exceed  »o  miles  per  hour 
within  I  mile  of   the   center   of   the   city  and    12  miles  else- 
where within  the  city  limits. 

Providence,  R.  I.  The  speed  is  limited  to  from  8  to  14 
miles  per  hour  according  to  the  route. 

Portland,  Me.  No  regulations  on  these  points  except  as 
to  speed,  which  is  limited  to  10  miles  per  hour. 

Erie,  Pa.  Headwaj-  fixed  at  10  minutes  ;  cars  must  run 
from  6  a.  m.  until  midnight;   no  limit  as  to  speed. 

Montreal.  Headway  fixed  at  5  minutes  from  6  a.  m.  till 
7:30  p.m.,  and  at  10  minutes  from  then  until  midnight; 
may  run  after  midnight  and  charge  double  fare ;  speed 
limited  to  8  miles  per  hour. 

Toronto.  Service  must  be  approved  by  the  city  engineer; 
first  car  at  5  130  a.  m.,  last  at  midnight ;  speed,  average  for 
round  trip,  10  miles;  in  certain  parts  of  the  city,  6  miles. 

This  maj'  be  summarized  as  follows  :  On  1 1  of  the  roads 
reported  the  headway  is  fixed  by  the  city ;  on  six  roads  the 
headway  is  so  fixed  for  a  portion  of  the  lines  only;  on  15 
there  are  no  regulations  as  to  the  headway.  When  the 
headway  is  prescribed  it  is  between  certain  hours  of  the  day 
which  also  fixes  the  time  of  running  the  first  and  last  cars. 
But  three  of  the  32  companies  report  that  they  are  required 
to  run  owl  cars ;  these  are  in  Washington,  Philadelphia  and 
New  Orleans,  and  in  New  Orleans  the  requirement  extends 
to  but  10  out  of  15  of  the  company's  lines.  The  speed  is 
regulated  by  ordinance  on  25  of  the  32  roads. 

The  subject  of  headway  will  always  be  taken  care  of  by 
the  law  of  supply  and  demand.  When  the  traffic  justifies 
the  running  of  cars  the  company  is  only  too  glad  to  run 
them  ;  when  the  traffic  does  not  justify  it  any  requirement 
on  the  part  of  the  city  is  apt  to  be  unreasonable. 
The  same  may  he  said  of  the  night  service. 
There  is  no  reason  to  suppose  that  the  street  car  service 
in  Boston  is  not  as  satisfactory  to  the  patrons  as  that  of 
Philadelphia  and  New  Orleans,  though  the  latter  require  a 
short  headway,  and  the  former  what  is  practically  none  at 
all.  The  example  of  Omaha  is  to  be  commended  ;  while 
reserving  the  right  to  prescribe  regulations  it  has  been  found 
that  the  best  of  results  are  obtained  where  the  matter  is  left 
to  the  discretion  of  the  company. 


The  Old  Colony  Trust  Company  of  Boston,  brought  suit 
against  the  Allentown  &  Bethlehem  Rapid  Transit  Com- 
pany on  a  mortgage  for  $200,000,  which  the  defendant 
alleged  was  fraudulent.  John  Rupp,  as  referee,  decided  that 
the  mortgage  is  valid. 


The  two  street  railway  systems  and  the  two  lighting  com- 
panies of  Paducah,  Ky.,  have  been  combined.  The  Padu- 
cah  Street  Railway  Company  absorbs  the  Peoples'  and  the 
lighting  plants  will  be  operated  under  the  name  of  the 
General  Electric  Company.  The  consideration  for  the 
transaction  is  $^0,000  cash  and  $85,000  in  bonds. 
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A  MODEL  METHOD  OF  SUPPLY 
ACCOUNTS. 


Devised  by  Auditor  Calderwood,  of  the  Twin  City  Rapid  Trausit 
Compaay,  Minneapolis. 


Reduced  to  its  simplest  terms,  the  great  object  of  the 
accounting  department  of  a  large  business  is  the  saving  of 
money.     Otherwise   it   would   be   a   useless   expenditure   to 


necessarily  frequent  changing  of  hands  always  being  great. 
And  it  was  to  prevent  this  loss  that  John  F.  Calderwood,  of 
Minneapolis,  auditor  of  the  Twin  City  Rapid  Transit  Com- 
pany, developed  the  system,  an  outline  of  which  is  given 
herewith. 

It  is  one  of  the  cardinal  principles  of  this  system  that  the 
fewer  changes  there  are  in  the  number  of  persons  who 
handle  the  supplies,  the  less  opportunity  for  leakage  there 
will  he,  and  consequently    the  less   loss.     It  is  another  that 
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TWIN  CITY  RAPID  TRANSIT  CO. 

Division.  Station.  1 


JrticUi  ordtrfd  delivered  t 


ij.?  A^,  B_ 41496     Twin  City  Rapid  Transit  Co. 


Please  deliver  to. 


the  following  articles,  to  be  used 
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Reqnisiiions  cnosi  be  sent  lo  General  Manager's  office  for  approval  be- 
e  eoods  arc  neetled. 

All  broken  or  worn-out  articles  orosi  be  sent  to  storehouse  when  ordering 
>ers  to  replace  thera. 

No  goods  will  be  delrrered  except  on  an  approved  requismun- 

Tbis  reqaistioo  mosl  comply  witb  " 


employ  a  large  office  force  to  keep  records  of  the  receipts 
and  outlavs  of  material  consequent  upon  business  operations 
on  a  large  scale.  That  system,  therefore,  which  is  best 
adapted  to  a  business  and  most  fullv  prevents  the  waste  of 
supplies  is  the  most  worthy  of  consideration  on  the  part  of 
a  prudent  official. 

TWIN'  CITY  RAPID  TRANSIT  COMPANY. 

No.  3806  Gen  I  Storehouse,  Minneapolis, iSg 

General  Storekeeper's  Requisition  on  Purchasing  Agent  for  Stock. 


I  Hanti-  I  Wanted. 


Approved : 


General  Manager.  General  .Storekeeper. 

.  FORM   2.— REGULAR   SIZE,  8>^X1I    INCHES. 

In  connection  with  the  operation  of  street  railways,  one 
of  the  most  common  and  prolific  means  of  loss  is  the 
fre<iuently  inadequate  accounting  systems  in  the  supply 
departments,  the  danger  of  the  loss  of   material   tlirough   its 
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no  material  shall  be  delivered  from  the  storeroom  to  anyone, 
unless  a  requisition  or  material  slip,  as  explained  below, 
signed  by  the  foreman  of  the  department  in  which  the 
material  is  to  be  used  and  approved  by  the  general  jnanager, 
be  first  filed  with  the  general  storekeeper.  A  requisition, 
as  per  Form  i,  having  been  filed,  it  is  immediately  sent  to 
the  storeroom  to  see  how  many  of  the  items  asked  for  are 
already  in  stock.  Those  in  stock  and  those  not  are  properly 
designated,  and  the  requisition  is  returned  to  the  general 
storekeeper,  who  notes  in  the  left-hand  column  the  several 
accounts  to  which  the  items  are  to  be  charged,  according  to 
a  system  of  numbers,  and  makes  a  copy  in  writing  of  the 
goods  not  in  stock  on  requisition  Form  2,  which  is  turned 
over  to  the  purchasing  agent.  He  in  turn  issues  orders  on 
the  proper  dealers  for  the  supplies  not  in  stock,  and  the 
storekeeper  turns  the  original  requisition.  Form  i,  over  to 
an  entry  clerk,  who  enters  it  under  its  proper  head  in  one 
of  four  common  journals,  called  Back  Order  Books,  which 
are  subdivided  according  to  the  sources  from  which  requisi- 
tions may  come.  He  charges  each  item  to  its  proper  account 
as  indicated  by  the  numbers  in  the  left-hand  column,  and 
enters  opposite  those  items  not  on  hand  the  number  of 
requisition.  Form  2,  from  which  the  purchasing  agent  has 
issue<l  his  orders.  Orders  issued  to  dealers  are  immediately 
copied   in  a  specially    prcparotl  copy-book,  wliich    in  addition 
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ReceiDt  Acknowledged 
Will  Ship 


BILLED    .A.S    BELO^vAT 


DATE 


BILL  No. 


ITEMS 


AMOUNT 


DJTE 


BILL  No. 


ITEMS 


AMOUNT 


I 


FORM  3 

ffequ/or  S/ze  /Ox//" 


570 


<^f)ixld'V^^Jiii^ 


lo  the  tissue  copying  leaves  contains  Hy  leaves,  numbered  to 
correspond  to  the  copying  leaves  and  ruled  as  in  Form  3. 

Upon  receipt  of  the  material  at  the  storeroom,  the  receiv- 
ing clerk  enters  in  the  Receiving  Book,  Form  4,  which  is 
here  much  reduced  in  size,  the  items  which  have  been 
actually  received  and  so  checked  on  the  dealer's  duplicate 
receipt  accompanying  the  goods,  without  entering  the  price 
or   any   other  figures,  and   being   extremly   careful    to   enter 


items  on  the  same  order,  as  soon  as  the  order  has  been 
entirely  filled,  as  shown  by  the  invoices  entered  on  the  i\y, 
no  other  invoice  for  any  item  on  the  same  order  can  possibly 
get  through.  There  is,  therefore,  an  absolute  check  against 
anj'  possibility  of  a  bill  being  paid  twice.  This,  operating 
in  conjunction  with  the  check  offered  by  the  Receiving 
Book,  almost  wholly  eliminates  any  chance  of  paying  for 
the  same   material  twice,  or  of  paying  for   material   that   is 


FORM  5 


s/ze  /jf'x  /64 


only  those  items  checked  "  received."  When  the  invoice, 
which  is  always  required  to  be  in  duplicate,  arrives,  it  is 
stamped  with  a  number  and  the  date  of  receipt  and  the 
duplicate  is  handed  to  the  receiving  clerk,  who  checks  it 
against  the  entry  of  the  material  actually  received  as  shown 
in  the  Receiving  Book,  Form  4.  If  it  is  found  to  contain 
any   item   not  on   the  book,  it  is  at  once  returned   for  correc- 
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tioii.      If  correct,  entries  arc    made  according   to  the  columns 
as  indicated  in  Form  4. 

The  original  invoice  is  immediately  entered  in  a  specially 
ruled  journal.  Form  5,  called  an  Invoice  Journal,  and  posted 
to  a  ledger.  Form  6,  which  records  the  amount  of  the  bill 
and  has  spaces  under  the  heads  "  Add  "  and  "  Deduct  "  for 
the  correction  of  errors  found  by  checking  extensions,  foot- 
ings and  prices,  and  by  checking  the  invoice  against  the 
entries  in  the  Receiving  Book.  Having  been  entered  in  the 
Invoice  Journal,  Form  5,  it  is  at  once  compared  with  the 
copy  of  the  original  order,  and  entered  upon  the  fly  leaf 
which  is  shown  in  Form  3,  and  which  adjoins  the  tissue 
copy  of  the  order.  It  is  one  of  the  strong  points  of  the 
system    that    if  several    invoices    are    received   for  different 


not  received,  while  at  the  same  time  it  affords  a  means  of 
knowing  whether  all  the  material  ordered  has  been  received, 
though  the  Back  Order  Book  usually  serves  for  the  latter 
purpose. 

Leakage  in  the  purchase  and  receipt  of  goods  is,  there- 
fore, practically  stopped. 

However,  there  is  a  quite  as  much  room  for  loss  in  the 
distribution  of  material  as  in  its-collection,  and  at  this  point 
this  system  is  fully  equal  to  the  recjuirements.  A  requisi- 
tion having  been  received  from  one  of  the  stations  and  hav- 
ing been  filled,  a  receipt  in  triplicate  made  out  on  an  auto- 
matic register  is  given,  the  original,  having  been  signed  by 
the  station  foreman,  going  back  to  the  office  of  the  general 
storekeeper  to  be  filed,  the  duplicate  going  to  the  foreman  at 
the  point  of  delivery,  and  the  triplicate,  passing  through  the 
hands  of  the  price  and  the  checking  clerks,  going  to  the 
lx)okkeeper  to  be  credited  to  the  storehouse  and  charged  to 
its  proper  accounts.  All  materials  and  tools  for  stations  or 
power  houses  are  drawn  on  requisitions  and  receipted  for  as 
described  just  above. 

A  different  plan  is  adopted  for  drawing  material  from  the 
storeroom,  for  the  various  shops  in  connection  with  the 
central  supply  house.  Here  all  material  is  obtained  on  what 
are  called  Material  Slips,  another  form  of  requisition,  Form 
7,  that  material  not  in  stock  having  been  previously  ordered 
by  the  master  mechanic  on  a  stock  requisition.  Form  S.  For 
example,  if  material  is  needed  for  the  armature  room,  the 
foreman  issues  and  sends  to  the  storeroom  a  material  slip  for 
a  supply  to  cover  the  work  in  hand,  which  is  delivered  and 
charged  to  the  armature  room  account.  The  mechanic  on  a 
similar  slip.  Form  9,  keeps  an  account  of  the  amount  of 
material  used  on  each  distinct  piece  of  work.  This  being 
turned  into  the  office,  the  material  is  credited  to  the  arma- 
ture room  and  charged  to  the  proper  account.  At  the  end 
of  each  month  an  inventory  of  the  material  left  in  the  arma- 
ture room   is   taken   to   be   used   as   a   check   on   the   ledger 
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"""Material  Slip.       ,vJOJOO      [ 


MATERIAL  SLIP. 
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Stortkeeptr :  Please  fumvth  and  charge 


QUANTITY. 

»HT..:..ES 

«... 

AMOUNT 

— 

? 

1 

FORM   7                                    ! 

/fegular  Size  wifh stub  4i"x /2£"                    1 

1 

— 

balance  against  the  armature  room,  and  to  see  that  the 
material  has  been  properly  accounted  during  the  month  by 
the  mechanic. 

In  the  brass  foundry  the  case  is  somewhat  different.  The 
material  is  delivered  on  a  similar  material  slip,  charged  to 
the  foundry  and  credited  to  the  storeroom.  When  it  comes 
back  in  manufactured  form,  the  entries  are  reversed,  allow- 
ance being  made  for  the  labor  element  in  fixing  an  arbitrary 

TWIN  CITY   RAPID  TRANSIT  COMPANY. 


Requisition  Xo.- 


-Departiiient,- 


-jSq 


To  General  Storekeeper  :-- 

Please  order  for  Storehouse  stock  the  following . 


A  proved: 


-jSq      Name- 


Ojfice- 


The  heads  of  departments  will  fill  out  this  requisition  and  forward  to  General  Man- 
ager for  approval. 

FORM   8. — REGULAR   SIZE,   8^XC)'4    INCHES. 

uniform  price,  at  which  the  manufactured  article  is  credited 
to  the  foundry,  the  idea  being  to  prevent  the  confusion  which 
would  naturally  arise  from  fluctuations  cither  in  the  price  of 
material  or  labor.  The  profit  or  loss  at  this  price  is  credited 
or  charged  to  suspense  account  until  the  end  of  the  year. 
In  securing  new  material  to  take  the  place  of  that  which 
is  out  of  service,  the  old  material  is  first  returned  and 
inspected  by  the  mechanical  department,  and  then  divitled 
into  two  classes,  scrap  and  second  hand  material.  Accord- 
ing to  the  class  in  which  it  falls,  credit  is  allowed  on  the  new 
material  taken  out,  and  new  material,  such  as  trolley  wheels, 

MATERIAL  SLIP. 
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Foreman  Armature  Room. 

for  example,  to  take  the  place  of  old  can  only  be  obtained  by 
the  return  of  the  old,  in  whatever  shape  or  condition  it  may  be. 
In  this  mere  outline  it  will  be  seen  that  all  possible  holes 
for  leakage  are  stopped,  while  at  the  same  time  the  system 
offers  every  facility  for  reference,  in  order  that  all  material 
may  be  followed  throughout  its  entire  course  from  the  date 
ordered  to  the  time  when  put  in  use.  In  fact,  no  material  is 
paid  for  that  is  not  received,  none  is  paid  for  twice,  and  no 
supplies  are  delivered  from  the  storeroom  that  are  not 
accounted  for  and  charged  to  some  account. 

RAILS   AND   POLES   TAXED   AT    TORONTO. 


Judge  McDougal  has  decided  that  the  Toronto  Railway 
Company  must  pay  the  taxes  on  its  rails,  poles  and  wires, 
as  assessed  by  the  city. 

The  decision  was  in  part :  "  It  is  now  urged  that  the 
question  to  be  determined,  viz.,  the  liability  of  the  Toronto 
Railway  Company  to  an  assessment  upon  its  rails, 
poles  and  wires,  is  res  adjudicata,  it  having  been 
decided  in  an  appeal  from  the  assessment  in  question  heard 
before  the  IJoard  of  County  Judges  in  July  last  that  the 
railway  company  is  not  liable  to  such  assessment.  It  is 
true  that  this  is  the  effect  of  the  judgment  pronounced  by 
the  judges  composing  the  board  ;  but  the  question  had  been 
already  decided  by  the  same  two  judges  in  an  appeal  heard 
in  1S96.  But  since  that  date  a  judgment  has  been  rendered 
in  the  supreme  court  of  Canada  in  the  case  of  the  Con- 
sumers' Gas  Company  v.  Toronto,  aflirming  the  liability  of 
the  Gas  Company  to  assessment  for  its  mains ;  and  the 
chief  justice  of  the  court,  besides  so  holding,  went  on  to 
point  out  that  there  was  no  distinction  between  gas  mains 
and  street  rails,  and  stated  expressly  that  the  case  of  Flem- 
ing v.  Street  Railway  Coinpimv,  (leiideci  by  llie  court  of 
appeal,  37  U.  C.  reports,  ninsl  now  be  held  to  haxe  liccn 
wrongly  decided.  It  was  largely,  though  not  entirely,  upon 
the  strength  of  this  case  of  Fleming  v.  Toronto  Street  Rail- 
way Company  that  the  two  county  judges  decided,  in  1S96, 
that  the  rails,  |)oles  and  wires  of  the  Toronto  Railway  Com- 
pany were  not  liable  to  assessment.  In  the  later  judgments 
of  July  last,  Judge  Dartnell  says  he  expresses  no  opinion 
as  to  the  effect  of  the  supreme  court  decision  in  the  Con- 
sumers' Gas  cases  upon  the  appciil  Ibrii  bring  considered, 
and  reafllrms  his  former  judgnu-nt  cm  nlhir  grounds. 

"  The  appeal  will  be  allowed,  and  the  original  assessment 
made  by  the  assessment  department  against  the  rails,  poles 
and  wires  of  the  Toronto  Kailway  Company  be  restored  to 
the  roll." 
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FAILURE  OF  COAL  POCKET  AT  PATER- 
SON,  N.  J. 


A  very  serious  and  singular  accident  occurred  at  the  sta- 
tion of  the  Edison  Illuminating  Company  at  Paterson,  N.  J., 
on  August  14,  which  compelled  a  complete  shutdown  for  31 
hours. 

This  station  was  recently  built  and  very  carefully  designed, 
the  endeavor  of  the  management  being  to  make  it  a  model 
in  all  respects.  It  is  the  only  station  in  Paterson,  a  city  of 
about  100,000  inhabitants,  and  therefore  particularly  import- 
ant. The  output  consists  of  high-tension  series  arc  current, 
direct  current  at  230  volts  for  interior  lighting  and  power 
current  at  500  volts  furnished  to  the  street  railways. 

The  station  equipment  comprises  six  Stirling  boilers, 
rated  at  435-h.  p.  each,  which  supply  steam  at  150  lbs. 
pressure  to  nine  vertical  cross-compound  Ball  &  Wood 
engines.  All  but  two  of  the  engines  are  direct  connected 
to  Edison  multipolar  generators.  The  aggregate  capacity 
of  the  engines  is  5,750-h.  p. 

A  large  V-shaped  coal  pocket  was  built  over  the  front  of 
the  boilers.     This  pocket  was  of  iron,  32   ft.   wide,    3o  ft. 


SKETCH  SHOWING  COAL  POCKET  AND  BOILERS. 


POCKET  PLATING  RESTING  ON  TOP  OF  BOILERS. 

deep  and  105  ft.  long,  with  its  base  19  ft.  above  the  floor. 
The  sides  were  tied  together  with  diagonal  trusses  of  angle 
iron,  as  shown  in  the  diagram,  at  intervals  of  16  ft.  The 
pocket  was  supported  cantilever  fashion  on  I-beams  which 
rested  on  columns. 

At  4:30  o'clock,  August  14  (the  pocket  being  filled  with 
approximately  1,000  tons  of  buckwheat  anthracite  coal),  the 
right  hand  side  of  the  pocket,  as  seen  in  the  sketch,  bulged 
out  and  broke,  dumping  hundreds  of  tons  of  coal  on  the 
floor  below.  Almost  immediately  the  entire  pocket,  relieved 
of  its  load  on  one  side,  canted  to  the  left  and  fell  on  the  tops 
of  the  boilers.  The  result  was  a  complete  wreck  of  the 
main  steam  supply  system. 

The  T4-in.  steam  header  was  ripped  out,  and  a  part  of  it 
was  thrown  to  the  floor  below.  The  nozzle  of  every  boiler 
was  parted,  steam  drums  were  driven  in,  flanges  cracked, 
safety  valves  wrecked,  and  the  system  generally  destroyed. 
In  five  minutes'  time  all  steam  had  escaped,  making  a  vent  by 
bursting  a  section  of  the  roof.  A  fair  idea  of  the  confusion 
may  be  obtained  from  the  accompanying  illustrations,  which 


were  taken  Monday,  after  two  days  had  been  spent  in  clear- 
ing up. 

Fifteen  minutes  after  the  crash  men  were  at  work  shovel- 
ing away  the  coal  and  running  a  new  steam  main.  At  11  130 
p.  m.  of  the  following  day,  the  arc  lights  of  the  town  were 
re-lighted,  one  of  the  end  boilers  having  been  put  into  oper- 
ation. In  another  24  hours  a  temporary  8-in.  header  had 
been  erected,  and  the  other  end  boiler  of  the  battery  fired 
up.  These  two  boilers  were  obliged  to  carry  the  whole 
load  for  a  week  or  10  days,  while  the  intermediate  ones, 
which  were  more  seriously  affected,  were  repaired.  During 
the  day,  August  16,  three  of  the  650-h.  p.  engines  were  run- 
ning heavily  loaded  and  supplied  by  the  one  435-h.  p.  Stirling 
boiler.  No  trouble  was  experienced  from  water  in  the 
steam  or  other  causes.  The  output  was  over  1,000  amperes 
on  each  side  of  the  three-wire  system,  and  approximately 
1,200  amperes  at  550  volts. 

The  power  station  at  Rutherford  supplied  current  to  the 
White  line  of  cars  and  the  Paterson  &  Newark  line  received 
a  scanty  supply  from  a  small  station  at  Nutley. 


TOP   OF    BOILERS   AND   STEAM    HEADER. 
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CREATING  TRAVEL. 


H.  Milton  Kennedy,  who  is  the  resourceful  general  pas- 
senger agent  of  the  Brooklyn  Rapid  Transit  Company,  in 
discussing  the  necessity  of  working  up  excursion  business 
on  trolley  roads,  said  : 

"  On  a  steam  road  the  company  asks  its  patrons  to  spend 
dollars,  while  on  a  troUev  system  we  ask  them  to  spend 
nickels,  so  how  much  more  will  they  be  open  to  persuasion? 
A  resort  to  which  a  steam  road  carries  passengers  costs  at 
least  a  dollar  to  reach,  and  it  is  an  excursion  people  think 
about  before  taking,  and  they  do  not  take  it  very  often. 
With  a  nearb)-  resort,  reached  by  a  trolley  line,  a  man  will 
make  up  his  mind  on  an  instant,  perhaps,  on  seeing  an 
advertisement.     He  can  reach  there  in   an  hour   or  less,  and 


POWER  HOUSE  OF  THE  MARKET  STREET 
RAILWAY,  SAN  FRANCISCO. 


The  Market  Street  Railway  Company  of  San  Francisco 
operates  by  far  the  largest  system  in  the  far  west.  It 
includes  twelve  transportation  companies,  which  were  con- 
solidated under  one  management  in  1893.  At  the  present 
time  the  system  comprises  190  miles  of  track,  of  which  26.9 
are  operated  by  horses,  60.5  by  cable,  19.7  by  steam  and 
83.9  by  electricity.  Prior  to  1894  "0"e  of  the  lines  were 
electrically  operated ;  the  work  of  changing  the  motive 
power  began  on  the  Metropolitan  in  that  year  and  has  been 
extended  to  the  other  lines  as  rapidly  as  circumstances 
would  permit,  until  now  over  |o  per  cent  of  tlie  total  mile- 
age is  operated  by  electricity. 


FU;.    ]— GRIJUNIJ    FI.AN,    IlKVANT    STREET    STATION,    SAN    KKANCIS' 


it  only  costs  5  cents,  and  with  a  few  mr)re  nickels  he  can 
spend  an  enjoyable  evening.  There  are  thousands  of  people 
who  have  a  quarter,  or  50  cents  to  spend  who  will  go  to  a 
nearby  resort  in  the  evening  if  they  think  they  can  have  a 
good  time,  and  many  of  them  have  families  they  will  take 
with  them.  It  is  my  business  to  tell  them  where  to  go  and 
what  to  do  when  they  get  there.  For  that  purpose  I  keej) 
in  touch  with  all  the  proprietors  of  the  summer  resorts 
around  the  city,  and  just  as  soon  as  a  novelty  is  introduced  I 
let  the  people  know  of  it,  either  by  means  of  placards  on 
the  cars  or  else  I  fix  up  some  sort  of  an  attractive  circular, 
always  striving  to  avoid  the  commonplace." 


Torquay  held   a  public   meeting  recently  to  consider  the 
electric  railway  scheme. 


The  electric  power  station,  known  as  the  Bryant  street 
power  house,  occupies  a  block  165x199  ft.,  bounded  by 
Bryant,  Alameda,  York  and  Channel  streets.  Work  was 
begun  in  1893  and  one-half  of  the  present  building  finished  in 
the  following  year ;  since  then  the  building  has  been  com- 
pleted and  its  capacity  quadrupled.  With  the  completion  of 
this  station  the  one  on  Carl  street,  formerly  used  to  supply 
the  Metropolitan  lines,  was  abandoned.  The  location  of  the 
station  is  near  the  center  of  the  car  district  and  favorably 
situated  for  supplying  the  new  districts  now  being  developed. 

The  l)uilding  is  of  brick,  one  story  high.  The  fire  room 
fronts  on  Channel  street  and  is  alongside  the  steam  railroad 
track  and  conveniixit  for  coal  supply.  The  engine  room  is 
sejiarated  from  the  boiler  room  by  a  24-in.  wall,  and  fronts 
(111   Al;Miie<la  street. 
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Till'  roof  of  llic  fiijiiiic  room  is  supporlcd  on  IrussfS 
wlikli  span  the  room  and  leave  it  clear  for  the  operation 
of  the  crane ;  the  boiler  room  roof  is  in  three  sections,  the 
trusses  reslini;  on   the  side  walls  and  two  rows  of  columns. 


FIG.  2 — CROSS   SECTION — GENERAL   ELECTRIC    END 

When  first  equipped  the  capacity  of  the  station  was  i,Soo 
h.  p.  The  plant  was  started  early  in  September,  189^), 
and  was  run  non-condensing  initil  the  following  April, 
awaiting  the  completion  of  the  pumping  station  which  was 
to  suppl}'  the  condensing  water. 

Fig.    I    shows   the   ground   plan  

of  the  station,  the  right  hand  por- 
tion in  the  cut  being  that  first  built. 
Fig.  2  is  a  cross  section  through 
the  General  Electric  end  of  the 
station,  and  Fig.  3  a  cross  section 
through  the  Siemens-Halske  end. 

The  present  boiler  equipment 
comprises  36  boilers  of  the  "  ele- 
phant "  type,  arranged  in  batteries 
of  three  ;  all  of  them  are  64  in.  in 
diameter  b)'  16  ft.  long.     Nine  of 

these,  those  first  installed,  are  designed  to  carry  130  lbs. 
working  pressure  and  are  fitted  with  the  United  States 
rocking  grates  and  operated  under  natural  draft.  The  other 
27  lioilers  are  designed   for    160  lbs.  steam  pressure  and  are 


ei|uip|)ed  with  the  Roney  mechanical  stoker  and  operated  on 
the  Ilowden  forced  draft  system. 

The  engines  are  eight  in  number,  all  built  by  the  Union  Iron 
Works,  San  Francisco ;  two  vertical  compound  condensing 
300-h.  p.  engines,  cylinders  16  and 
28x24  in.,  speed  160  r.  p.  m.,  with 
cranks  iSo°  apart;  two  600-h.  p. 
engines  of  the  same  type,  cylind- 
ers 2  2  1/^  and  39x24  in.,  speed  160 
r.  p.  m.,  with  crank  iSo°  apart; 
and  four  vertical  triple  expansion 
engines,  with  cylinders  20,  30 
and  44x30  in.,  running  at  150 
r.  p.  m. 

The     compound     engines     were 

those  first  installed.     The  smaller 

of  these  have  one  and  the  larger 

have  two  fly-wheels,  each  9  ft.  in 

diameter  and  25  in.  across  the  face 

and  weighing  12,000  lbs.      Each   fly-wheel  is  belted   to  the* 

pulley  of   its   generator  by    a    24-in.  double  leather  endless 

belt.      Each  engine  is  equipped  with  independent  condenser 

and  air  pumps,  the  circulating  water  being  supplieil  from  the 


FIG.   4— CENTRAL    PANELS   OF    SWITCHBOARD. 


pumping  station  under  sufficient  head  to  do  away  with  the 
necessity  of  circulating  pumps  in  the  central  station.  Steam 
is  furnished  to  each  engine  from  a  large  receiver,  the  admis- 
sion to  the  high  pressure  cylinder  being  controlled  by  a 
shaft  governor  of  the  Ide  type ;  the  cut-off 
on  the  low-pressure  cylinder  is  fixed.  Both 
cylinders  are  steam  jacketed. 

In  the  triple  expansion  engines,  the  receiver 
from  which  steam  is  drawn  to  the  engine,  is  a 
part  of  the  high  pressure  cylinder  casting  and 
acts  as  a  jacket  for  that  cylinder.  The  same 
method  of  governing  is  used  for  these  engines 
as  for  the  smaller  ones ;  the  cut-off  on  the 
intermediate  and  low  pressure  cylinder  is  fixed 
and  a  shaft  governor  used  for  the  high  pressure. 
All  cylinders  and  covers  are  jacketed  and 
the  valves  are  fitted  with  balance  pistons  on 
continuations  of  the  valve  stems.  The  air 
pumps  for  these  engines  are  driven  from  the 
intermediate  crossheads  by  rocker  arms  and 
the  condensers  are  a  part  of  the  bed  plates  and 
have  the  circulating  water  outside  of  the  tubes 
in  contact  with  the  bed  plate.  All  the  bear- 
ings and  slides  are  arranged  for  water  circula- 
tion, the  supply  being  taken  from  the  injector 
by  a  donkey  pump,  and  the  discharge  from 
each  bearing  is  in  plain  view  from  the  back  of 
the  engine.     The  top  platforms  of  these  four 


(^Mmty\ailway'l^\ayl^ 


engines  are  connected  by  flying  liridges  so  that  there  is  a 
continuous  path  for  the  oiler  from  one  engine  to  another. 
On  these  engines  the  cranks  arc  at  ijo'  and  no  fly-wheels 
arc  used,  the  Siemens  &  IlaUkc  armatures  serving  as  such. 


if  ground  return  with   an   auxiliary  wire  so  connected  at  the 
power  house   as  to  he  inside  the  circuit  breakers  and  fused 


at  the  pun 
and  used  : 


FIG.    5— 1,300-H.    1'.   UNIT. 

The  systenn  of  lubrication  is  very  economical  of  oil,  but 
50  gallons  per  month  being  used  for  the  eight  engines. 
Reservoirs  are  placed  about  the  engines,  from  which  the 
oil  is  fed  to  the  bearings  by  means  of  wicks,  as  is  the  com- 
mon marine  practice.  The  drip  is  returned  to  filters  placed 
alongside  the  main  supply  tank,  which  is  under  the  engine 
room  floor,  and  when  filtered  the  oil  is  pumped  into  the 
main  tank  under  an  air  jjressure  of  from  15  to  20  lbs. 
and    thence    carried    to    the    reservoirs    on    the    engines. 

The  water  for  condensing  is  drawn  from 
San  Francisco  bay  at  a  point  about  6,000  ft. 
from  the  station  and  delivered  through  a  line 
of  36-in.  cast  iron  pipe.  The  pumping  station 
is  equipped  with  two  centrifugal  pumps, 
driven  by  150-h.  p.  G.  E.  motors.  These 
motors  receive  current  from  the  power  house 
and  are  controlled  by  rheostats  in  the  field 
and  armature  circuits.  Only  one  motor  is 
used  the  other  being  held  as  a  reserve.  The 
water  is  supplied  under  a  pressure  of  about 
I  5  lbs.,  which  is  controlled  l)y  a  stand  pipe  in 
the  pump  house. 

The  discharge  from  the  condensers  at  the 
power  house  is  through  a  s^'stem  of  piping 
connected  to  the  street  sewer.  The  arrange- 
ment is  such  that  the  pipes  act  as  siphons  and 
relieve  the  pumps  to  some  extent.  When 
starting  in  the  morning  one  of  the  small 
engines  is  run  non-condensing  to  start  the 
pump  motor.  Salt  water  is  use<l  by  the  water 
cars  for  sprinkling,  and  the  fire  system  is  so 
arrangerl  that  the  pump  may  draw  from  either 
the  supply  or  discharge  of  the  circulating 
pumps.      The   pumping  station  is  operated  on 


station  so  as  to  be  disconnected  from  the  ground 
I  return  in  event  of  the  main  breakers  going  out. 
There  are  14  generators  in  the  station  all 
connected  to  the  same  bars  in  multiple,  the 
necessary  adjustments  being  made  by  shunts 
across  the  positive  and  equalizer  wires  at  the 
back  of  the  switch  board,  so  that  the  load 
is  equallv  distributed  among  the  machines 
according  to  the  capacity  of  each.  There  are 
six  200-k.  w.  G.  E.  compound  wound  railwav 
generators,  500  to  590  volts,  4S0  r.  p.  m., 
belted  to  the  four  small  engines,  one  to  each 
of  the  300-h.  p.  and  two  to  each  of  the  600-h.  p. 
Eight  400-k.  w.  Siemens  &  Ilalske  external 
armature  generators,  500  to  590  volts,  are 
direct  connected  to  the  1, 300-h.  p.  engines, 
one  at  each  end  of  the  shaft.  The  leads  to 
the  switchboard  are  taken  down  through  the 
engine  room  floor  into  the  large  conduits  and 
up  the  back  of  the  board  to  the  terminals. 

The  switchboard,  which  is  designed   for  a 
maximum    out-put  of    10,000  amperes,    is  of 
wliite    California  marble,    2    in.  thick.      It  is 
39  ft.  long  by  8  ft.  high,  and  is  set  5  ft.  from 
the  wall  midway  of  the  length  of   the  engine 
room.     There  are  29  panels,  2   ft.  wide ;   the 
14  to  the  right  of  the  center  are  connected  to 
the  generators  and    those    at  the  left    to  the 
feeder   circuits.     The   center   panel    is    fitted    with    Weston 
illuminated  dial    ammeter    and    voltmeter,    the    latter   on    a 
swinging  bracket  and  the  former  connected  in  the  bus  bar 
between  the  generators  anil  feeders.     A  Thomson  recording 
wattmeter  and  a  log  desk  complete  this  panel.     Each  gene- 
rator panel  has  mounted  on   its   face   a  Weston  illluminated 
dial  ammeter,  a  Westinghouse  circuit  breaker,  a  shunt  field 
rheostat,  a  cut-in   voltmeter  plug,  a  triple-pole  main   switch 
and   a   Siemens  &    Halske  carbon  shunt   field  switch,  which 
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opens  tlic  shunt  circuit  <,'ra(lually  ihroui^h  a 
pair  of  carbon  points,  slowly  separatctl  liy 
means  of  a  worm  gear  and  crank.  The 
generators  bein<j  of  different  sizes  the  scales 
on  the  ammeters  are  so  graduated  that  a  cor- 
rect distribution  of  the  load  is  indicated  when 
the  pointers  are  all  in  the  same  angular  posi- 
tion. 

Each  feeder  panel  is  arranged  to  supply 
four  circuits,  each  of  400  amperes,  and  has  a 
round  dial  Weston  ammeter,  a  Westinghouse 
circuit  breaker,  and  a  single-pole  switch  for 
each  circuit.  The  top  and  ends  of  the  board 
are  finished  with  teak  molding,  and  the 
illuminating  lamps  set  along  the  top  molding. 
The  feeder  wires  lead  from  the  bottom  term- 
inals of  the  switches  through  the  floor  and 
along  the  conduit  underneath  to  the  end  of 
the  building,  thence  up  and  out. 

Figs.  4  and   7   show   views  of  the  switch- 
board.    Fig.  5  is  from  a  photograph  of  one 
of  the    1,300-h.  p.  units  and    Fig.  6  a  general 
view  of  the  generating  room.      Fig.  S  shows  the  exterior  of 
the  station. 

At  the  present  time  the  maximum  output  of  the  station 
reaches  6,000  amperes  and  the  average  for  2  i  hours  is  2,300 
amperes. 


WORKING  RESULTS  ON  ELECTRIC 
TRAMWAYS." 


(From  the  Electrical  Review,  London.] 


It  is  alwajs  interesting  to  get  plain  talk  from  go-ahead 
tramway  men,  and  the  Street  Railway  Review  there- 
fore does  a  good  deed  in  setting  up  a  "  symposium  "  on  the 
comparison  of  electric  lines  with  one  another,  according  to 
the  cost  per  car-mile  or  per  passenger.  The  symposium, 
however,  is  all  one  way,  a  practically  unanimous  opinion 
being  expressed  in  favor  of  adopting  the  cost  per  car-mile  as 


FIG.  8 — EXTERIOR   OF    STATION. 


FIG.    7— GENKKAL    VIEW    OF    SWITCHBOARD. 

a  means  of  comparison.  It  is  not  very  easy  to  see  exactl)' 
what  the  contributors  to,  or  the  originators  of,  the  symposium 
are  driving  at ;  for  all  practical  value  in  comparison  of  lines 
they  might  as  well  take  the  average  house  rent  paid  by  the 
respective  motormen,  or  the  comparative  number  of  red- 
headed conductors.  Cost  per  car-mile  is  readily  arrived  at ; 
liut  where  is  the  fairness  of  comparing  line  A,  which  runs 
through  a  scattered  district,  and  has  a  passenger  density  of, 
perhaps,  five  per  car-mile,  with  another  line  B,  in  a  populous 
town  carrying  an  average  of  10  or  12  passengers  per  car-mile 
all  the  year  round  ?  Yet  both  may  have  the  same  working 
costs  per  car-mile,  for  everyone  knows  that,  proportionally, 
it  requires  little,  or  no  more,  outlay  of  energy  to  run  cars 
with  a  full  load  than  those  that  are  empty.  There  is  all  the 
difference  in  receipts  and  net  balance  however.  This  tends 
to  show  that  it  is  of  no  value  to  take  simply  one  side  of  the 
account  without  regard  to  other  conditions,  unless  the  idea 
is  to  limit  comparison  strictly  to  cost.  Tramway  share- 
holders are  naturally  anxious  to  see  the  costs  reduced  as  low- 
as  possible,  but  they  also  like  to  have  the  cars 
well  loaded.  It  is  not,  however,  any  fairer  to 
take  the  comparative  number  of  passengers  on 
different  lines  as  a  means  of  arriving  at  their 
prosperity  or  otherwise.  Some  of  the  passengers 
may  be  "  dummies  "  or  "  dead  heads,"  some  half- 
rate  ;  nearly  all  may  be  paying  different  fares 
according  to  length  of  travel ;  some  may  be 
counted  twice  over,  if  they  pay  for  a  continuation 
of  route.  Even  adopting  the  car  fare  as  a  unit 
does  not  give  satisfaction,  for  most  lines  have  a 
variety  of  fares  according  to  distance,  and  it 
would  be  difficult  if  not  impossible  to  reduce  them 
to  a  standard  or  typical  fare  representing  the 
average  passenger.  It  is,  of  course,  easy  to  see 
the  object  of  choosing  either  the  car-mile  or  the 
passenger  as  a  basis  of  comparison.  In  the  first 
case,  it  costs  a  definite  amount  to  run  a  car  for  a 
mile,  and  the  less  this  amount  the  better  the  line ; 
in  the  second  case,  increase  of  passengers  means 
increase  of  receipts  and  therefore  a  better  line 
also.  A  combination  of  the  two  seems  advisable, 
but  some  difficultv   will  be   found   in  effecting  it. 
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Certainly  it  seems  of  no  use  takin;^  the  passenger  iniit,  a 
fairer  way  to  our  mind  is  to  a\erage  the  passenger  density 
per  car-mile  over  the  whole  year.  On  English  lines  this 
varies  from  5  to  12,  or  even  more;  and  an  equitable  com- 
parison can  only  be  made  between  those  lines  which  have 
approximately  the  same  average  annual  density.  Then  the 
cost  per  car-mile  gives  a  tolerably  fair  notion  of  the  respec- 
tive quality  of  management  and  design  in  any  two  tram- 
way systems.  Taken  altogether,  and  regariled  as  a  form 
of  electricity  supply,  the  operation  of  electric  tramways 
occupies  a  very  peculiar  position.  The  cars  have  to  be  run 
in  more  or  less  complete  system  whether  passengers  and 
payment  are  forthcoming  or  not.  It  is  equivalent  to  the 
position  of  an  electric  lighting  company  which  has  to  keep 
alight  a  certain  minimum  number  of  its  customer's  lamps, 
which  are  only  paid  for  when  they  are  actually  being  used. 
We  wonder  what  electric  light  supply  engineers  would  say 
to  such  a  method  of  obtaining  revenue  !  If  electric  tramways 
were  on  a  level  with  electric  lighting  companies,  they  would 
only  be  available  to  a  favored  group  of  season  ticket  holders 
who  would  pay  a  small  regular  annual  fee,  and  in  addition  a 
reduced  fare  each  time  they  used  the  cars.  Dick,  Tom  and 
Harry  in  the  street  would  have  no  chance  of  jumping  on  for 
a  penny  a  ride.  All  which  seems  to  show  that  electric  tram- 
ways are  even  far  greater  public  boons  than  electric  light- 
ing, also  that  the  Wright  maximum  demand  indicator  may, 
bye  and  bye,  have  to  be  adopted  also  to  purposes  of  a  personal 
and  portable  nature  in  connetion  with  the  comparative  use 
of  electric  tramcars  liy  individuals  !  ! 

PLEASURE  RESORT  OF  THE  NEW  ORLEANS 
TRACTION  CO. 


Few  visitors  to  New  Orleans  have  not  taken  that  most 
delightful  ride  out  to  the  West  End,  where,  surrounded  by 
water  on  three  sides,  and  with  the  attractions  of  the  ever 
interesting  Lake  Pontchartrain,  the  New  Orleans  Traction 
Company  has  built  one  of  the  finest  pleasure  resorts  in  the 
country. 

The  program  provided  for  the  entertainment  of  the 
patrons  of  the  road  is  surprising,  both  in  the  quality  and 
quantity  of  the  bill.  There  are  afternoon  and  evening  per- 
formances, the  latter  commencing  at  7  o'clock,  and  lasting 
until  I  I  130,  and  as  a  sample,  taken  at  random,  the  following 
will  give  a  good  idea  of  what  is  being  furnished  free  to  the 
citizens  of  New  Orleans  : 

First,  a  concert  of  six  selections  of  popular  music  liy  full 
band,  followed  by  a  fine  acrobatic  performance  by  a  troup  of 
four  people.  Then  the  band  plays  again,  after  which  six 
scenes  are  shown  with  a  cinematograph  just  brought  over 
from  I'aris.  Six  pieces  by  the  band  and  another  high  wire 
and  trapeze  act  in  which  three  people  occupy  twenty  minutes. 
An  ICdison  vitascope  presents  six  pieces,  during  and  after 
which  the  band  plays.  The  same  amount  of  entertainment 
with  different  music  and  fresh  views  and  new  acrobatic  per- 
formances follows  for  each  day  of  that  week,  making  an 
evening's  enterlainment  fully  equal  to  that  provided  by  most 
roof  gardens,  and  quite  superior  to  many,  which  charge  50 
cents  admission.  And  yet  this  is  all  free  and  |)alroiii/.ed  bv 
thousands  of  the  best  people  of  the  city. 

In  reply  to  an  intpiiry  as  to  his  experience  and  the  future 
of  this  feature  of  street  railroa<ling,  C.  iJensmore  Wyman, 
general  manager,  whose  words  and  judgment  will  a|)])eal  to 
all  in  the  business,  writes  : 


"  Our  West  End  resort  is  doing  finely.  We  have  often 
on  Sundays  1 3,000  to  15,000  people,  and  other  evenings, 
when  good  weather  prevails,  our  attendance  is  from  2,000 
to  3,000.  We  have  a  fine  band  and  other  attractions, 
acrobatic  and  musical.  At  no  place  in  the  United  States  that 
I  know  of  is  so  remarkable  and  excellent  an  entertainment 
provided  absolutely  free,  except  the  cost  of  car  fare, 
which  is  but  15  cents  for  a  round  trip  of  I3  miles,  which  the 
trains  make  in  40  minutes.  The  location  itself  is  beautiful, 
being  on  the  lake,  and  all  the  surroundings  delightful. 

"  To  an  old  time  railroad  manager,  I  imagine  the  state- 
ment that  a  street  railway  company  should  take  upon  itself  a 
salary  list  of  $1,500  a  week  for  music  and  attractions,  to  say 
nothing  of  the  cost  of  the  maintenance  of  hotels,  pavilions 
and  garden,  and  operation  of  trains,  and  rely  for  income 
upon  nothing  but  car  fare  of  patrons,  who  are  transported 
such  a  distance  for  the  small  sum  of  15  cents;  and  the  com- 
pany regard  the  operation  as  a  good  financial  scheme  ;  would 
be,  to  say  the  least,  surprising  and  a  knockout  to  his 
antiquated  and  conservative  notions.  The  fact  of  it  is  my 
experience  this  summer  in  the  management  of  a  place  like 
our  West  End  has  convinced  me  that  ere  long  the  amuse- 
ment enterprises  of  the  country,  in  the  summer,  will  be 
practically  conducted  by  railway  companies,  and  railway 
managers  will  have  to  make  themselves  au  fait  with  the 
business  of  an  impressario  and  amusement  purveyor,  in  all 
that  pertains  to  the  conduct,  advertising,  etc.,  of  shows." 


MORE  AIR  ON  THE  MANHATTAN  ELE- 
VATED. 


A  new  air  motor,  the  product  of  the  American  Air 
Power  Company,  is  being  tested  by  the  officials  of  the 
Manhattan  Elevated  Railway  Company.  The  locomotive, 
which  was  described  in  the  Review  for  May,  has  been  in 
operation  in  Rome,  N.  Y.,  for  some  time,  and  it  is  reported 
that  its  work  there,  as  well  as  the  trial  trip  on  the  elevated, 
was  successful.  The  motor  in  appearance  closely  resembles 
the  steam  locomotives  now  in  service.  The  tubes  are 
charged  at  2,000  lbs.  pressure  from  the  compressor  plant  on 
Greenwich  street  and  this  charge  will  run  the  motor  for  one 
hour  or  long  enough  to  make  a  round  trip.  The  speed  of 
the  motor  is  about  the  same  as  that  of  the  old  locomotives 
and  there  is  little  noise  in  its  operation.  The  officers  of  the 
railway  conqjany  have  nothing  to  say  in  regard  to  the  merits 
of  the  machine. 


.Sanction  for  the  Brompton  &  Piccadilly  Circus  Railway 
has  iieen  given  by  the  select  committee  of  the  House  of 
Lords.  The  line  will  be  laid  in  a  tunnel  two  miles  in  length, 
and  will  be  operated  by  electricity.  At  South  Kensington 
it  will  connect  with  the  District  Railway. 


The  line  lietween  Kensington  Park  and  Washington 
street  of  the  Atlantic  Highlands,  Red  Hank  &  Long  Mranch 
Electric  Railway  Company  was  built  across  lots  belonging 
to  the  Tradesman's  National  Bank  of  New  ^■ork,  without 
proper  authority.  Representatives  of  the  bank  were 
instructed  to  stop  the  cars  from  running  across  the  lots, 
which  was  done  effectiveK  by  liaring  up  the  tracks  and 
building  a  fence  around  the  property  of  the  bank.  As  the 
couqKUiy  had  a  terminus  at  Kensington  Park  and  regul.ir 
traffic  was  soon  to  begin,  a  conference  was  held  to  ailjust 
the  difference. 
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SHAFTS. 


I!V    E.    DEUUS. 


At  the  recent  International  Congress  of  Naval  Architects 
and  Marine  Engineers,  held  in  London  during  the  Queen's 
Jubilee,  a  paper  on  the  subject  of  "  Shafts"  was  read  by 
G.  W.  Manuel,  and  the  subject  was  thoroughly  discussed  by 
some  of  the  most  prominent  engineers  of  both  this  country 
and  Europe.  It  was  shown  that  shafts  fail  generally  from 
two  causes ;  either  from  flaws  made  in  them  during  the 
process  of  manufacture,  or  from  fatigue  of  metal  due  to  the 
work  put  upon  them  in  actual  service. 

It  was  stated  that  26  large  steamers  in  the  North  Atlantic 
alone  had  broken  their  shafts  during  the  past  year,  and 
a  great  many  smaller  vessels  had  suffered  similar  accidents, 
of  which  no  record  was  kept.  The  fact  that  during  the 
progress  of  the  meeting  three  of  the  large  Trans- Atlantic 
liners  broke  their  shafts  gave  the  subject  special  interest, 
and  many  points  of  value  were  brought  out  in  the  paper  and 
the  ensuing  discussion. 

This  subject  of  shafts  is  one  of  vital  interest  to  the  street 
railway  engineer.  The  breakage  of  this  part  of  the  engine 
is  a  common  accident,  and  is  looked  upon  by  many  who 
have  not  considered  the  subject  carefully,  as  unavoidable. 
Usually  engines  are  bought  in  the  market  from  the  lowest 
bidder,  the  guarantee  by  the  builder  of  perfect  workman- 
ship and  high  efliciency  being  all  that  is  required. 

When  the  shaft  breaks  it  can  be  easily  shown  by  the 
engine  manufacturer  that  a  few  more  miles  of  track,  and  a 
few  more  cars  have  been  added,  and  that  the  service  which 
the  engine  was  called  upon  to  do  at  the  time  of  the  break 
was  more  than  was  calculated  when  the  engine  was  sup- 
plied, and  there  the  matter  rests.  There  are,  however, 
shafts  and  shafts,  and  as  there  is  no  service,  outside  of  that 
required  by  marine  work,  that  is  as  trying  as  street  railway 
work,  we  quote  some  extracts  from  the  above  mentioned 
paper,  feeling  that  they  will  be  noted  by  our  readers  with 
interest : 

"Iron  is  now  less  used,  especially  for  crank  shafts;  steel 
is  gradually  taking  its  place  in  ocean-going  steamers,  except 
for  propeller  shafts.  Iron  shafts  are,  I  may  say,  made  up 
of  thousands  of  small  pieces  of  selected  iron,  generally 
termed  scrap,  cuttings  of  old  iron  boiler  plates,  good  navy 
ship  iron,  cuttings  off  forgings,  old  bolts,  horse  shoes,  angle 
iron,  all  welded  together,  forged  into  billets,  reheated  and 
rolled  into  bars,  cut  into  lengths,  and  formed  into  slabs  of 
suitable  size  for  welding  up  into  the  shaft.  Before  the  use 
of  steel  generally,  considerable  improvement  on  the  old 
method  of  faggoting,  so-called,  had  been  made,  more  pow- 
erful forging  hammers  used,  along  with  more  suitable  fur- 
naces and  fuel ;  still,  with  all  this  care,  I  may  say  there  is 
not  an  iron  shaft  without  flaws  or  defects  more  or  less,  and 
when  these  flaws  became  placed  during  the  construction  of 
the  shaft  in  proximity  to  the  greatest  strain,  and  though 
there  was  no  hot  bearing  (which  no  doubt  would  have  made 
matters  worse)  they  often  extended  until  the  shaft  became 
unseaworthy  and,  after  all,  the  best  wrought  iron  shafts  that 
can  be  made  of  the  finest  scrap  from  the  best  qualities  of 
selected  brands  are  60  per  cent  inferior  in  strength  to 
the  best  mild  cast  steel  made  on  the  open  hearth  system, 
cast  into  ingots,  and  forged  down  under  the  hydraulic  liam- 
mer  or  press. 

"The  term  mild  steel  applied  to  shafts  in  a   general  man- 


ner does  not  in  my  experience  represent  the  condition  of 
the  shaft,  for  I  have  found  there  are  very  great  differences 
in  the  value  and  quality  of  mild  steel,  even  as  much  as  I 
found  in  wrought  iron,  depending  largely  on  the  qualities  of 
the  iron  used  and  the  chemical  and  moulding  operations  of 
converting  it  into  steel,  and  also  the  amount  and  description 
of  mechanical  work  applied  when  being  forged  into  shafts. 
Mild  steel  was  first  used  by  the  P.  &  O.  Company  in  iSSo; 
the  dimensions  of  the  shafts  were  limited  by  the  same  rules 
as  those  for  wrought  iron  shafts.  The  steel  was  made  by 
the  best  makers,  having  a  tensile  strength  of  24  tons  per  sq. 
in.,  it  being  then  considered  inadvisable  to  exceed  this  limit 
on  account  of  former  experiences  with  high  tensile  steel. 
The  shafts  made  were  crank  shafts  and  are  still  running, 
having  been  in  use  17  years.  Up  to  the  present  date  no 
flaws  of  any  description  have  been  seen.  The  engines  have 
been  tripled,  using  the  same  shafts  and  bearings,  and  the 
working  power  increased.  The  percentage  above  the 
Board  of  Trade  and  Lloyd's  rules,  which  fix  the  minimum 
size,  is  24  per  cent ;  a  percentage  above  must  be  allowed, 
and  has  been  the  experience  of  all  ship  owners,  varying 
from  their  records  of  mishaps  and  losses  and  condemnations 
of  shafts  by  the  Surveyors  of  the  Board  of  Trade  and 
Lloyd's  Registry.  Since  these  shafts  were  first  used  the 
tensile  strength  of  mild  steel  has  been  gradually  increased, 
and  we  are  now  using  it  at  32  tons  per  sq.  in.,  possessing 
equal,  if  not  more,  ductility  and  toughness,  to  endure  even 
greater  stresses  than  formerly.  This  has  been  arrived  at 
by  continued  improvement  in  the  manufacture  by  the  makers 
so  that  the  percentage  allowed  above  the  rules  is  now 
reduced  to  only  6  per  cent,  leaving  a  very  slight  margin.  I 
mention  this,  as  there  is  an  opinion  that  the  reason  some 
shafts  are  so  free  from  mishaps  is  owing  to  their  dimensions 
being  so  much  above  the  rules  that  regulate  those  sizes, 
instead  of  to  the  superior  quality  of  the  material  used." 

Although  many  engineers  still  adhere  to  wrought  iron  as 
a  material  for  shafts,  they  are  becoming  fewer  annually, 
and  steel  is  now  acknowledged  to  be  the  only  material  suita- 
ble for  the  purpose  by  those  who  are  most  progressive. 
The  latter  take  great  care  to  specify  the  quality  of  steel 
that  shall  enter  into  their  shafts.  They  also  go  so  far  as  to 
require  that  a  prolongation  shall  be  left  on  one  end  of  each 
shaft  from  which  a  test  piece  can  be  cut  after  the  forging  is 
finished.  Sometimes  the  chemical  composition  desired  is 
specified,  and  sometimes  the  physical  properties  are  men- 
tioned instead.  It  is  quite  common  to  see  the  requirements 
that  the  sulphur  and  phosphorus  shall  be  less  than  .04  of  i 
per  cent  and  that  the  carbon  shall  not  be  less  than  .50  of  i 
per  cent.  This  grade  of  steel  has  a  high  elastic  limit  and 
gives  a  very  smooth  hard  surface. 

In  order  to  be  sure  that  the  ingot  from  which  the  shaft 
is  made  has  no  defects  in  the  nature  of  blow  holes  in  it,  best 
practice  requires  that  it  should  be  cast  under  pressure  in  a 
mould  provided  with  vents  to  allow  the  escape  of  air  and 
gases.  This  system  is  known  as  the  Whitworth  process 
of  fluid  compression,  and  "fluid  compressed  steel"  is  now 
acknowledged  to  be  the  most  reliable  material  for  shafts  as 
far  as   solidity   and   homogeneity  are  concerned. 

Mr.  Seaton,  the  well  known  English  engineer,  who  took 
part  in  discussing  this  paper,  is  quoted  in  Kent's  Mechani- 
cal Engineers'  Pocket  Book,  on  page  S07,  as  saying:  "For 
wrought  iron,  the  safe  stress  per  square  inch  should  not 
exceed  9,000  lbs.  and  when  the  shafts  are  more  than  10  in. 
in   diameter,  S,ooo   lbs.      Steel,  when    made   from   the  ingot 
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and  of  good  materials  will  admit  of  a  stress  of  1 2,000  lbs. 
for  small  shafts  and  10,000  for  those  above  10  in.  The 
difference  in  the  allowance  between  large  and  small  shafts 
is  to  compensate  for  the  defective  material  observable  in 
the  heart  of  large  shafting  owing  to  the  hammer  failing  to 
affect  it." 

An  instance  of   this   effect   of    forging  nnder  too   light  a 
hammer  is  shown  in  the  diagram  given  below. 
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This  diagram  was  made  by  Prof.  J.  B.  Johnson  of  St. 
Louis,  to  show  a  series  of  tests  made  at  the  Watertown 
Arsenal  by  the  United  States  Government  on  a  i6-in.  shaft. 
This  shaft  was  made  of  steel,  under  a  lo-ton  hammer,  from 
a  30-in.  ingot,  which  was  very  nearly  the  proper  size,  and 
after  it  was  in  service  a  short  time  it  broke.  In  order  to  find 
out  the  cause  of  the  break,  test  specimens  were  taken  out 
of  the  metal  at  various  distances  between  the  surface  and  the 
center.  Specimens  37S7,_2^:,  ,  were  taken.  The  form  of 
the  specimens  is  shown.  The  tests  are  graphically  shown 
by  the  curves.  The  test  piece  37S7,,  nearest  the  surface, 
showed  an  elongation  of  21.4  per  cent,  and  a  reduction  of 
area  of  32.8  per  cent ;  3787^  showed  an  elongation  of  7.2 
per  cent  and  a  reduction  of  5.5  per  cent ;  3787,,  showed  an 
elongation  of  4.9  per  cent,  practically  5  per  cent,  and  a  reduc- 
tion of  5.2  per  cent ;  and  the  one  nearest  the  center,  37871, 
showed  an  elongation  of  2  per  cent  and  a  reduction  of  i 
per  cent.  In  other  words,  the  elongation  varied  between 
the  surface  and  the  center  from  21.5  per  cent  to  2  per  cent, 
and  the  contraction  varied  from  33  per  cent  to  i  ])er  cent. 
It  is  evident,  therefore,  that  the  center  metal  in  this  forging 
was  practically  unworked.  In  order  to  be  certain  that  there 
was  nothing  in  the  metal  itself  that  would  give  this  differ- 
ence, specimens  of  a  larger  size  were  cut  out  from  the 
opposite  siile  and  forged  down  until  they  were  of  tin-  snnic 
size  as  the  first.  In  other  words,  work  was  |)ul  into  llu- 
metal  that  ought  to  have  been  put  into  it  when  it  was  first 
forge<l,  and  as  a  result  an  average  of  25  per  cent  elongation 
antl  55  per  cent  reduction  was  obtained. 


To  obviate  such  defects  the  hydraulic  press  is  now  con- 
sidered the  proper  tool  with  which  to  forge  large  steel 
shafts.  The  pressure  applied  in  shaping  a  piece  of  steel 
should  be  sufficient  in  amount  and  of  such  a  character  as  to 
penetrate  to  the  center  and  cause  flowing  throughout  the 
mass.  This  flowing  requires  a  certain  amount  of  time  and 
the  requisite  pressure  should  be  maintained  throughout  a 
corresponding  period.  All  of  this  is  attained  by  the  use  of 
the  hydraulic  press. 

Undoubtedly  the  highest  type  of  shaft  is  the  hollow 
shaft.  It  is  lighter  and  stronger  for  the  amount  of  metal 
than  any  other  type.  This  is  the  kind  of  shaft  that  has  been 
adopted  by  the  various  governments  of  the  world  for  their 
respective  naval  vessels.  Shafts  of  this  kind  are  becoming 
popular  in  the  merchant  marine  and  for  yachts.  Stern-wheel 
steamers  on  the  western  rivers  are  also  adopting  this  type  of 
shaft  in  order  to  secure  lightness  and  strength.  It  is  getting 
into  general  use  for  commercial  work  and  many  street  rail- 
ways have  adopted  it. 

At  the  last  meeting  of  the  Street  Railway  Association  in 
St.  Louis,  a  hollow  shaft,  28  in.  in  diameter  and  25  ft.  long, 
made  of  fluid  compressed  steel,  was  exhibited  by  the  Beth- 
lehem Iron  Company.  This  shaft  was  one  of  a  large  num- 
ber furnished  to  street  railways  in  Chicago  for  engines 
built  by  the  E.  P.  Allis  Company,  the  Corliss  Steam  Engine 
Company  and  William  Cramp  &  Sons  Ship  &  Engine 
Building  Company. 

Other  street  railways  have  also  adopted  these  shafts, 
notably  at  Bridgeport,  Conn.,  and  the  Consolidated  Trac- 
tion Company,  at  Pittsburg,  Pa.  These  various  street  rail- 
ways and  engine  builders  can  undoubtedly  give  full  infor- 
mation regarding  high  grade  shafts,  and  it  will  be  to  the 
interest  of  street  railway  engineers  to  investigate  the  subject 
carefully. 

A  KAFFIR  STREET  RAILWAY. 


The  only  street  railway  in  the  entire  province  of  Mozam- 
liique,  Africa,  is  located  in  the  town  of  Bcira,  writes  U.  S. 
Consul,  U.  Stanley  Hollis.  This  railway  is  about  2  miles  in 
length,  built  on  a  24-in.  gage,  and  its  entire  rolling  stock 
consists  of  one  flat  hand  car  capable  of  seating  4  people. 
Its  motive  power  is  from  2  to  4  stout  Kaffirs.  The  Bcira 
Tramway  is  owned  by  the  Companhia  de  Mocambitiue,  of 
that  place.  There  has  been  some  talk  of  a  tramway  al 
Lorenzo  Marques,  Delagoa  Bay,  but  as  yet  nothing  has 
been  done. 


RAILWAY    LINES   DESIRABLE    IN 
GALESBURG. 

There  is  a  great  deal  of  agitation  al  (iaU'sburg,  111.,  on 
account  of  changes  and  extensions  in  the  lines  of  the  (iales- 
burg  Motor  &  Power  Company.  The  city  let  contracts  for 
paving  the  streets  on  the  line  running  to  Lombard  University 
and  then  the  company  recpiested  a  franchise  to  relay  its 
tracks  on  another  street.  This  was  vigorously  opposed  by 
the  property  holders  along  the  line  who  asserted  that  the 
removal  of  the  tracks  would  be  highly  detrimental  to  their 
interests.  The  comi)any  proposed  to  abandon  the  old  line  if 
the  franchise  was  refnseiL  and  it  passed  the  council.  Tlu- 
property  owners  along  llic  route  threaten  to  begin  lcg:il 
proceedings  to  compel  the  ccunpaiiy  to  operate  over  the  old 
tracks. 
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INDIANAPOLIS  FILES  ITS  CROSS-BILL. 


Our  monthly  installment  of  the  serial  story  entitled 
"  3-Cent  Fares  in  Indianapolis,"  this  month  consists  of  an 
extract  from  the  cross-bill  filed  by  the  city  in  reply  to  the 
supplemental  complaint  of  the  Central  Trust  Company,  of 
New  York,  and  the  cross-bill  of  the  Citizens'  Street  Rail- 
road Company.  The  other  defendants  were  C.  S.  Wiltsie, 
prosecuting  attorney ;  E.  E.  Dill,  Fred  Wegener,  S.  R. 
Miller,  Douglass  Mitchell  and  G.  L.  Payne,  who  brought 
suits  for  damages  against  the  company.  The  answers  to 
both  the  cross-bill  and  the  supplemental  bill  are  alike  in 
substance  though  differing  somewhat  in  form. 

These  answers  admit  the  incorporation  of  the  street  rail- 
way company  under  the  act  of  i86i,  the  fixing  of  the  fare 
at  5  cents  and  the  execution  of  two  mortgages  on  its 
property  for  $300,000  and  $700,000,  respectively.  They 
also  admit  the  passage  of  the  Hugg  bill,  and  that  Indianapo- 
lis was  then  the  only  city  in  the  state  having  100,000 
population. 

The  answer  to  the  cross-bill  of  the  street  railwaj'  com- 
pany denies  that  the  3-cent  fare  act  is  in  violation  of  article 
14  of  the  amendments  of  the  constitution  of  the  United 
States,  or  that  such  an  enactment  will  deprive  the  company 
of  its  property,  without  due  process  of  law,  or  deny  to  it 
the  equal  protection  of  the  law. 

The  answer,  continuing,  says :  "  And  said  defendant 
avers  and  charges  that  said  alleged  and  pretended  mortgage 
indebtedness  of  $300,000,  $700,000  and  $3,000,000,  thus 
amounting  in  the  aggregate  to  $4,000,000,  does  not  repre- 
sent any  investment  whatever  in  the  plant  of  said  Citizens' 
Street  Railroad  Company,  or  its  predecessor ;  that  the  total 
cost  of  the  construction  and  equipment  in  every  way,  includ- 
ing the  purchase  of  cars,  the  laying  of  tracks,  the  building 
of  houses,  the  changing  from  animal  to  electric  power,  at 
no  time  exceeded  the  sum  of  $1,000,000,  as  representmg 
any  sum  of  money  placed  or  invested  in  said  plant  by  any 
person  or  persons  whatever ;  that  the  total  cost  of  construc- 
tion and  equipment,  including  all  expenses  of  every  kind, 
character  and  description,  growing  out  of  or  connected  with 
the  building,  equipment  and  construction  of  said  plant  and 
its  appurtenances,  amounted  in  the  aggregate  to  less  than, 
to- wit,  $  1, 800,000,  of  which  not  more  than  $1,000,000  was 
represented  by  moneys  procured  upon  said  loans,  and  the 
residue,  to-wit :  $Soo,ooo  was  paid  out  of  the  net  receipts 
of  said  road,  after  defraying  all  operating  expenses  and 
making  reasonable  returns  to  the  stockholders  upon  the 
investment  in  said  plant. 

"  But  that  to  the  end  that  said  Citizens'  Street  Railroad 
Company  and  its  predecessor  might  exact  from  the  travel- 
ing public  unreasonable,  unjust  and  exorbitant  sums  for  the 
carrying  of  passengers,  said  Citizens'  Street  Railroad  Com- 
pany on  or  about  the  first  day  of  May,  1S96,  executed  its 
mortgages  in  addition  to  the  two  mortgages  that  had 
heretofore  been  executed  to  secure  the  payment  of  $4,000,- 
000  of  bonds,  and  at  the  same  time  increased  its  capital 
stock  to  the  sum  of  $5,000,000,  so  that  it  might  appear  at 
all  times  that  there  was  an  outstanding  bonded  indebtedness 
of  $4,000,000  ($  1,000,000  of  said  last-named  bonds  never 
having  been  paid  upon  a  mortgage)  upon  which  the  company 
was  compelled  to  pay  the  interest,  and  that  there  was  out- 
standing $5,000,000  of  stock  upon  which  said  company  was 
authorized  to  declare  dividends,  but  defendant  avers  that 
there  never  was  any   indebtedness  or  liability  either  through 


bonds  or  stock  issued  in  excess  of  $1,000,000  on  account  of 
construction,  operation  and  equipment,  save  and  except  as 
said  company  and  its  predecessor  applied  of  its  earnings 
to-wit:   $800,000  in  the  extension  and  increase  of  its  plant." 

It  is  further  denied  that  the  statement  set  forth  in  the 
cross-complaint  as  to  the  amount  of  the  annual  expenditure 
for  the  two  years  ending  April  30,  1896,  and  April  30,  1897, 
correctly  represents  the  expenditures  of  the  company  for 
those  years.  It  is  averred  that  the  sum  of  $50,000  men- 
tioned as  depreciation,  is  exorbitant.  It  is  also  averred  that 
the  sums  named  for  repairs,  amounting  in  the  aggregate  to 
$148,000  for  the  fiscal  year  of  1S96,  and  $156,000  for  the 
year  1S97  are  misleading,  as  only  a  small  part,  not  to  exceed 
$15,000  of  the  sum  in  each  year,  was  properly  applicable  to 
the  repairs  of  the  plant.  The  remainder  of  the  amounts,  it 
is  averred,  consisted  of  additional  equipment  and  new  prop- 
erty. It  is  averred  that  the  operating  expenses  of  the  com- 
pany for  any  year,  independently  of  extensions  and  enlarge- 
ments, do  not  and  have  not  exceeded  $450,000. 

It  is  pointed  out  in  the  answers  that  the  reduction  of  fare 
results  in  a  largely  increased  use  of  transportation  facilities. 
It  is  averred  that,  wholly  independently  of  any  increase 
which  will  necessarily  come  as  a  result  of  a  reduction  in 
fares,  the  earnings  of  the  company,  upon  a  minimum  fare  of 
3  cents,  will  realize  an  amount  in  excess  of  $550,000,  being  a 
sum  sufficient  to  pay  all  legitimate  operating  expenses  and 
return  6  per  cent  interest  upon  the  bona-fide  actual  invest- 
ment in  the  plant. 


JOEL  HURT  RESIGNS  "FOR  SURE." 


Joel  Hurt,  president  of  the  Atlanta  Consolidated  Street 
Railway,  who  has  been  trying  to  resign  for  four  years,  did 
so  on  August  18,  and  was  very  reluctantly  released  by  the 
board.  He  remains  as  director  but  retires  from  any  active 
management.  He  desires  to  devote  his  time  to  important 
personal  interests. 

Mr.  Hurt  became  president  in  1891  under  the  distinct  con- 
dition he  was  not  to  be  asked  to 
serve  more  than  two  years.  Dur- 
ing his  administration  he  con- 
solidated six  roads  and  made 
numerous  extensions  and  im- 
provements. On  his  invitation 
the  A.  S.  R.  A.  held  its  1894  con- 
vention in  Atlanta,  and  he  was 
made  president  for  the  ensuing 
year. 

Mr.  Hurt  is  president  of  the 
Trust  Company  of  Georgia  and 
of  the  East  Atlanta  Land  Com- 
pany. He  is  also  secretary  of  the  Atlanta  Home  Insurance 
Company,  and  will  devote  his  time  to  these  institutions  in 
which  he  is  largely  interested.  His  many  friends  in  the 
fraternity  will  learn  with  regret  of  his  retirement  from 
active  street  railway  work. 

Ernest  Woodruff,  general  manager  of  the  road  will  act 
as  president  until  the  election,  which  may  not  occur  before 
January. 


JOEL    HURT. 


Robert  Bolan  laid  down  on  one  of  the  belts  in  the  power 
house  of  the  Citizens  road  of  Memphis,  and  was  caught 
between  the  belt  and  wheel  when  the  machinery  was  started. 
Both  legs  were  badly  crushed. 
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TROLLEYS  IN  NEW  JERSEY. 


A  supplemental  report  of  the  State  Board  of  Assessors, 
giving  advanced  statistics  regarding  the  electric  and  street 
railroads  in  the  state  for  the  year  1896,  shows  the  total 
receipts  of  all  the  street  railroads  in  the  state  for  the  year  to 
be  $5,770,171,  against  $5,056,598  in  1895,  an  increase  of 
$713,573.  The  expenditures  were  $3,546,168,  against  $3,- 
431,931  in  1S95,  an  increase  of  $144,236,  and  dividends  paid 
$124,220,  against  $1 17,320  in    1S95,  an  increase  of  $6,900. 

The  number  of  miles  of  track  in  the  state  is  613;  capital 
stock  paid  in,  $38,235,150;  funded  debt,  $36,420,493,  and 
other  debts,  $4,279,396;  total  of  capital  and  funded  and 
unfunded  debt,  $78,935,039. 

The  total  cost  of  the  railroads,  including  the  equipment 
and  appurtenances,  is  put  at  $80,011,559,  an  average  of 
$130,500  per  mile  of  track.  The  total  assessed  valuation  of 
all  steam  railroads  in  the  state,  including  roadbed,  equip- 
ment, depots  and  depot  grounds,  terminals,  bridges,  fran- 
chises and  all  other  tangible  and  personal  property,  is  less 
than  $95,000  per  mile. 


AN  ELECTRIC-CABLE  RAILWAY. 


For  Moving  Electric  Cars  Over  Steep  Grades. 


i!V    M.    II.    liUDXSDON,    CllIEl-     ENGINEEH      LNION     KAM.ItOAD 
COMl'\NY,    I'KOVIDENCE,    R.    I. 


The  operation  of  electric  cars  over  grades  of  more  than  6 
per  cent  has  always  been  a  source  of  anxiety  to  street  rail- 
way managers  during  the  fall  and  winter  months,  and 
instances  of  cars  sliding  on  grades  of  less  than  6  per  cent 
are  not  uncommon  ;  but  few  serious  accidents  have,  how- 
ever, resulted.  Different  mechanical  devices  have  been 
designed  and  used,  and  in  fact  are  being  used  at  the  present 
time;  such  devices  as  "inclined  planes,"  "rack-rail  sys- 
tems," counterweight  systems  and  cable  railways,  each  hav- 
ing its  advocates. 

With  a  street  railway  manager,  it  is  not  a  question  of  any 
particular  form  of  device ;  his  object  is  to  find  the  method 
which  will  be  the  most  successful  and  economical  in  point 
of  construction  and  operation.     Cable   railways  have  been 


ELECTRIC-CABLE    ROAI3— CONDUIT,   GRIP   AND   CAR   WIRING. 


The  reports  of  the  different  companies  are  uniform  in 
style.  The  Consolidated  Traction  Companj',  which  expects 
eventually  to  control  the  Plainfield  .Street  Railway,  has  a 
mileage  of  175  miles;  capital  stock,  $15,000,000;  funded 
debt,  $14,545,000,  and  other  debts,  $825,688;  total,  $30,- 
370,688.  The  cost  of  the  road  and  e(|uipment  is  put  at 
$35,582,648,  an  average  per  mile  of  $202,700,  more  than 
half  as  much  again  as  the  average  for  all  the  roads  in  the 
state.  The  gross  receipts  of  the  Consoli<lated  Traction 
Company  for  the  year  were  $2,800,582  and  expenditures 
$1,468,440.  With  the  Consolidated  Traction  Companj'  is 
incluiled  the  mileage  of  the  Jersey  City  &  Bergen  ;  Jersey 
City,  Harrison  &  Kearney;  Newark  Passenger;  Newark 
I'lank  Road  and  New  Jersey  Traction  Companies.  These 
companies  have  a  capital  stock  and  funded  debt  of  $19,- 
788,000. 

The  average  cost  per  mile  as  reported  to  the  State  Board 
of  Assessors  by  the  Consolidated  Traction  Company  is 
$202,70<3.  The  Trenton  electric  roads  have  a  mileage  of 
34  miles  at  a  cost  of  $75,(XX)  per  mile.  The  Plainfield 
electric  road  has  a  mileage  of  nine  miles  at  a  cost  of  about 
$2o,OfXj  per  mile.  This  is  the  least  cost  of  any  of  the 
roails  in  the  State. 


the  most  successful,  mechanically,  but  their  cost  of  operation 
has  been  prohibitory,  excepting  on  long  lines.  It  is  need- 
less to  say  that  any  street  railway  is  better  off  without  the 
use  of  mechanical  devices  on  grades,  but  this  article  with 
the  accompanying  sketches  is  to  describe  and  illustrate  a 
system  suitable  for  cases  where  it  is  thought  desirable  or 
necessary  to  have  a  safety  device,  and  one  which  is  apjilicable 
to  any  grade  regardless  of  the  inclination. 

The  fact  that  the  cable  railway  will  draw  the  cars  up 
grades  and  lower  them  down  at  one  steady  speed  without 
relying  on  traction,  regardless  of  snow  or  ice  or  slippery 
rails,  is  what  makes  it  desirable.  Therefore,  any  system 
that  combines  the  safety  features  of  a  cable  railway  and 
obviates  the  necessity  of  skilled  labor  and  its  attendant  high 
cost  for  its  operation,  is  suitable. 

Referring  to  the  sketches:  Fig.  i  is  a  cross  section  of  the 
track  construction,  showing  7-in,  Z-bar  slot  rails,  9-in.  girder 
wheel  rails,  heavy  cast  iron  yokes  set  in  concrete,  and 
crcosoted  plank  sides.  This  has  been  found  to  make  a  very 
good  and  substantial  construction,  costing  about  $7  per 
lineal  foot,  aside  from  paving.  It  is  not  necessary,  how- 
ever, to  use  this  form  of  construction  with  this  system,  as 
the   "Electric-Cable  Railway"  has   been   designed    so  that  it 
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can  he  ailaptid  to  any  cal>lc  railway  construction  and  to  tal<e 
the  place  of  cxistini;  cable  railways. 

Fig.  2  is  the  gripping  device  which  is  entirely  automatic 
in  its  operation.  When  ncaring  the  releasing  points  of  the 
road,  the  grip  automatically  raises  the  releasing  pin,  which 
in  turn  hears  against  the  lever  D  and  automatically  releases 
the  grip  from  the  car.  The  piece  A  is  carried  on  the  truck 
frame  about  2  in.  above  the  track.  The  cable  is  made  end- 
less by  fastening  at  the  grip  in  the  manner  shown,  being 
firmly  held  by  the  clamp  plate  C.  When  it  is  found  desir- 
able to  shorten  the  cable  a  tackle  is  fastened  to  one  of  the 
ends  E,  after  removing  the  plate  C,  and  the  cable  drawn 
tight,  when  the  clamp  plate  is  again  tightened  up  and  the 
cable  cut  off  close  to  the  grip.  No  attention  on  the  part  of 
the  motorman  is  required  to  make  the  grip  operate ;  it  opens 
and  closes  automatically  and  positively.  Two  of  these 
grips  have  been  in  operation  for  the  past  22  months,  mak- 
ing upward  of  300  trips  daily,  and  have  given  the  best  of 
satisfaction. 


DRIVING   APPARATUS   AND   GOVERNOR. 

Fig.  3  shows  the  principle  of  the  extra  car  wiring.  The 
grip  car  is  equipped  with  a  double  trolley,  one  trolley  wheel 
conducting  the  current  down  into  the  car,  where  its  pressure 
is  reduced  to  the  proper  voltage,  a  part  of  the  current 
shunted  to  the  car  motors,  just  enough  being  used  to  rotate 
the  armatures,  and  whatever  current  is  necessary  is  sent 
back  through  the  other  trolley  wheel  to  the  supplemental 
wire  overhead,  which  is  thus  charged  and  in  turn  energizes 
the  stationary  motor  at  the  top  of  the  incline.  This 
stationary  motor  being  geared  to  the  driving  drums,  it  will 
readily  be  seen  that  the  whole  system  is  completely  under 
control  of  the  motorman,  who  starts  and  stops  at  will.  By 
shifting  the  bipolar  switch  X  into  the  position  shown  in 
dotted  lines,  the  supplemental  trolley  wheel  and  fixed 
resistance  are  cut  out,  thus  sending  all  the  current  to  the  car 
motors. 

The  safety  device  shown  at  Fig.  5  is  to  be  set  so  as  to 
admit  of  but  a  fixed  speed  for  descending  cars.  The  pump 
with  its  plunger  and  eccentric  is  set  directly  under  the 
armature  shaft,  operating  only  on  descending  cars  and  after 
a   certain   fixed   speed   is  attained.      The   governor  is   belted 


from  one  of  the  driver  shafts  as  shown  in  Fig.  _).  When 
the  limit  of  speed  for  descending  cars  is  reached  the  governor 
raises,  first  closing  the  stop  valve  6  and  opening  valve  a, 
which  allows  the  pump  to  draw  Huid  from  the  reservoir  and 
force  it  into  the  cylinder,  thus  pushing  out  the  piston  and 
tightening  the  band  brake.  As  the  speed  is  reduced,  the 
governor  falls,  closes  the  valve  a,  opens  valve  &,  and  allows 
the  fluid  to  run  back  to  the  reservoir. 

The  driving  machinery  shown  in  Fig.  4  is  all  placed 
directly  under  the  track,  taking  up  a  space  about  6  ft.  wide, 
7  ft.  high  and  30  ft.  long. 

These  sketches,  it  must  be  understood,  are  not  from  the 
working  drawings,  but  were  made  simply  to  illustrate  the 
principle  of  the  system.  Its  particular  advantages  are  that 
it  requires  no  skilled  labor  for  its  operation,  that  it  may  be 
adapted  to  existing  cable  roads  without  interrupting  traffic, 
and  that  it  is  simple,  safe,  and  is  placed  under  the  track  in 
the  street. 


BRITISH  STREET  CARS. 


William  E.  Curtis,  in  a  recent  letter  to  the  Chicago 
Record,  gives  some  interesting  data  regarding  tlie  street  rail- 
way systems  in  various  cities  in  the  United  Kingdom,  which 
we  give  in  part  below  : 

There  are  only  153  street  car  lines  in  all  Great  Britain.  In 
Blackpool,  Huddersfield,  Hull,  Leeds,  Plymouth,  Sheffield 
and  Glasgow  all  the  street  car  lines  are  operated  by  the  city 
authorities.  In  30  other  cities,  including  Birmingham,  Liver- 
pool, Manchester,  Edinburgh  and  London,  the  municipal 
governments  own  or  operate  a  part  of  the  lines  within  their 
limits.  In  Cardiff  and  Southampton  steps  have  been  taken 
to  municipalise  the  street  railways,  and  will  be  completed 
during  the  present  year.  This  leaves  only  114  street  rail- 
ways under  private  control,  and  in  several  cities  the  tracks 
the}'  use  belong  to  the  municipality  and  are  leased  for  so 
much  a  mile — the  price  varies  from  $5,000  to  $25,000  a 
year,  or  a  percentage  of  the  earnings,  usually  6  per  cent 
gross,  or  both. 

Before  a  street  car  line  can  be  constructed  in  any  city  in 
England  a  petition  endorsed  by  the  city  authorities  and  a  cer- 
tain number  of  resident  taxpayers  must  be  filed  with  the 
board  of  trade,  which  makes  an  investigation,  and,  when 
satisfied  that  the  improvement  is  desirable  or  necessary, 
issues  a  permit,  which  must  be  confirmed  by  Parliament. 
Ordinarily  that  is  simply  a  formality,  and  the  judgment  of 
the  board  of  trade  is  usually  final.  Charters  are  granted  for 
2 1  years.  In  some  cases  the  cities  named  above  have 
acquired  roads  on  the  expiration  of  charters;  in  other  cases 
thev  have  purchased  the  property  under  condemnation  pro- 
ceedings or  by  arbitration,  but  usually'  nothing  is  allowed  for 
good  will.  It  is  assumed  that  it  is  exhausted  when  the 
charter  expires.  For  example,  in  1893  the  London  County 
Council  confiscated  or  bought  a  private  street  railway  four 
and  one  half  miles  long.  The  company  demanded 
$3,020,450.  The  condemnation  proceedings  allowed  the 
company  nothing  for  good-will  and  only  $648,740  for  its 
tracks,  rolling  stock  and  horses,  which  was  considered  a  fair 
appraisement. 

In  Liverpool,  conductors  are  paid  $6  a  week  for  103  work- 
ing hours,  an  average  of  14^4  hours  a  day.  Drivers  are 
paid  $6.50  a  week  for  similar  service.  In  Edinburgh  con- 
ductors receive  $4.50  a  week  and  drivers  $4.75  for  10  hours  a 
day,    or    an    average    of    56    hours    a    week.       In    London 
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wages  are  better,  anil  conductors  receive  $7.75  a  week  and 
drivers  $9.62  y^  for  working  an  average  of  i  2  hours  a  day. 
Conductors  do  not  receive  so  much  pay  as  drivers  because 
thev  are  supposed  to  have  an  easier  time  of  it.  They  are 
allowed  to  sit  inside  of  the  cars  in  stormy  weather. 

In  Glasgow,  the  municipal  government  pays  $5.7^  a  week 
to  conductors  and  drivers  for  10  hours'  work  a  day,  or  60  hours 
a  week.     The  cars  do  not  run  on  .Sunday. 

In  Manchester,  Birmingham  and  Leeds  the  rate  is  a  little 
higher,  being  $5.90  a  week  for  conductors  and  $7.25  a 
week  for  drivers  for  12  hours'  work  a  day,  or  72  hours  a 
week. 

In  Sheffield,  Iludtlersfield,  Plymouth  and  other  cities  boys 
from  14  to  16  years  of  age  are  used  for  conductors  and  are 
paid  10  shillings  or  $2.50  a  week.  They  take  up  a  collec- 
tion with  a  tin  can  that  has  a  slot  in  the  top  into  which  each 
passenger  drops  his  fare  after  change  has  been  made  for  him 
by  the  conductor.  At  the  end  of  the  route  the  can  is 
deposited  with  the  cashier,  who  opens  it  and  counts  the 
money.  In  this  way  no  conductor  can  "  knock  down  "  fares 
without  collusion  with  the  passengers.  In  other  cities  they 
require  the  conductor  to  give  each  passenger  a  slip  of  paper 
or  ticket  which  he  holds  until  he  leaves  the  car,  for  an 
inspector  is  likely  to  appear  at  any  moment  to  make  an 
investigation  and  passengers  who  have  lost  their  slips  or 
thrown  them  away  have  to  pay  their  fare  a  second  time. 

It  is  customary  to  charge  by  distance.  There  are  i-cent, 
2 -cent,  4-cent  and  even  lo-cent  fares,  for  which  different 
colored  slips  are  returned. 

As  a  rule  fares  are  lower  in  all  the  cities  of  Great  Britain 
than  in  the  United  States,  but  the  accommodations  furnished 
are  not  very  good.  A  single  track,  frequent  switches,  long 
waits  and  a  maximum  speed  of  four  miles  an  hour  is  the 
usual  rule.  The  cars  are  old-fashioned  and  go  poking  along, 
drawn  frequently  by  a  single  horse,  and  wait  patiently 
before  the  residence  of  a  prominent  citizen  for  him  to  kiss 
the  children  good-by.  A  friend  in  Birmingham  told  me 
that  there  had  recently  been  a  great  improvement  in  the 
street  car  service  between  his  place  of  residence  and  his  place 
of  business,  which  was  thoroughly  appreciated  by  the  people. 
The  cars  were  now  running  at  intervals  of  10  minutes 
instead  of  15  minutes,- as  formerly,  he  said.  Birmingham 
has  been  eulogized  by  writers  on  political  economy  and 
municipal  reform.  It  is  cited  as  a  city  that  possesses  a  gov- 
ernment that  is  absolutely  honest  and  never  indulged  in  a 
"  job."  The  grossest  case  of  corruption  that  was  ever 
known  in  Birmingham  municipal  affairs  is  told  of  a  member 
of  the  common  council  who  interested  himself  in  a  specula- 
tion in  land  which  was  made  more  valuable  by  some  public 
improvement.  .Such  a  flagrant  violation  of  propriety  could 
not  be  tolerated,  and  the  offending  official  resigned  his  seat  in 
the  council  at  the  request  of  his  colleagues. 

The  Birmingham  street  cars  are  great  double-decked 
affairs,  which  arc  run  by  steam  at  intervals  of  10  minutes. 
They  usually  haul  one  or  more  trailers  and  accommodate  as 
many  as  200  or  250  people.  They  are  regular  trains.  The 
locomotives  are  boxed  in  so  that  they  do  not  look  like  anything 
else  in  the  heavens  above  or  in  the  earth  beneath  or  in  the 
waters  under  the  earth.  The  passenger  cars  resemble  those 
that  are  commonly  used  in  other  cities,  except  that  they  are 
larger  ami  carry  passengers  inside  and  outside.  The  rate  of 
fare  is  about  i  cent  a  mile  and  varies  according  to  distance. 
They  start  late  in  the  morning,  stop  early  in  the  evening, 
and  run   at    the    rate  of    four    miles  an    liour.      Most   of   this 


precious  rolling  stock  is  carefully  housed  away  by  10 
o'clock  at  night,  but  for  the  convenience  of  the  public  one 
train  is  held  on  each  of  the  roads  until  the  plays  are  over  on 
theatre  nights,  and  this  is  the  most  progressive  city  of  Eng- 
land, with  nearly  500,000  inhabitants.  The  municipal 
authorities  of  Birmingham  will  not  permit  street  car  tracks 
to  be  laid  in  the  business  portion  of  the  city.  There  is  an 
area  about  half  a  mile  square  in  the  heart  of  the  city,  where 
the  principal  wholesale  and  retail  shops,  the  offices  and  pub- 
lic buildings,  the  hotels  and  amusements,  are  located,  into 
which  the  Leviathans  are  not  allowed  to  enter,  so  that  if  a 
person  wishes  to  go  from  one  end  of  Birmingham  to  the 
other  he  is  compelled  to  walk  or  hire  a  cab  to  carry  him  for 
half  a  mile  or  so  between  the  termini  of  the  railways.  In 
different  parts  of  the  city  there  are  lines  of  penny  buses, 
which  act  as  feeders  to  the  street  cars,  and  bring  passengers 
to  their  nearest  stopping  place. 

At  present  there  is  a  deadlock  between  the  street  railways 
and  the  common  council  of  Birmingham  over  an  effort  on  the 
part  of  the  latter  to  modernize  and  improve  the  service. 

Taking  England  as  a  whole,  the  street  transportation 
system  is  about  30  years  behind  the  times,  but  the  people  say 
that  it  is  good  enough  for  them.  James  Dredge,  the  eminent 
engineer,  who  was  one  of  the  British  commissioners  to  the 
World's  Fair  at  Chicago,  declares  that  the  British  public  is 
perfectly  satisfied  if  it  can  ride  at  the  rate  of  four  miles  an 
hour. 

"  We  do  not  move  cjuite  so  rapidly  over  here  as  you  do  in 
America,"  he  said,  "but  we  accomplish  just  as  much.  It 
makes  very  little  difference  whether  I  reach  my  office  at  10 
o'clock  or  quarter  before  10,  or  whether  I  am  15  minutes  or 
45  minutes  on  the  way.  I  have  newspapers  to  read,  or  I  can 
spend  the  time  thinking  over  business  affairs  and  preparing 
myself  for  the  work  of  the  day.  When  I  reach  my  office 
my  mind  is  in  a  state  of  composure,  my  nerves  are  not 
fluttering  as  they  would  be  after  a  journey  in  one  of  your 
cable  cars,  and  I  am  in  a  much  better  condition  to  transact 
my  business  than  if  I  were  hurried  down  to  my  office  in  a 
catapult.  Rapid  transit  may  be  a  good  thing  when  people 
want  to  wear  themselves  out  and  rush  through  the  world  to 
an  early  grave,  but  four  miles  an  hour  is  fast  enough  for  the 
ordinary  human  being  to  travel  in  a  crowded  thoroughfare." 


LIBRARY  BOOKS  FOR  STREET  RAILWAY 
MEN. 


Largely  through  the  efforts  of  Captain  Robert  McCul- 
loch  the  employes  of  the  street  railways  of  St.  Louis  are  to 
be  furnished  with  library  books  at  little  inconvenience. 
The  public  library  of  .St.  Louis  has  branch  depositories  in 
drug  stores  and  other  convenient  centers  of  business,  but 
this  is  the  first  instance  in  St.  Louis  or  elsewhere  that  street 
railway  stations  are  to  be  distributing  i)oints  for  library 
books.  This  will  be  a  great  boon  to  the  street  railway 
employes  and  their  families  and  be  an  incentive  to  study  and 
read  a  good  class  of  literature. 


The  (jriffin  Wheel  Company  suffered  $1,000  loss  August 
29  by  fire  in  its  Chicago  foundry.  Sparks  from  a  locomotive 
ignited  five  carloads  of  light  kindling  wood.  The  flames 
conimunicaleil  to  the  extensive  woodsheils,  destroying  them 
and  their  contents.  The  foundry  proper  was  not  damaged, 
and  the  plant  is  running   as  usual,  lillini;  all  orders. 
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SERPOLLET  MOTOR  ON  THE  NORTHERN 
RAILROAD  OF  FRANCE. 


TheSerpollet  motor  which  was  describetl  in  the  Review, 
July,  1S96,  page  417,  has  proved  to  be  suited  to  widely  vary- 
ing conditions.  This  boiler  was  originally  designed  for  a 
steam  driven  tricycle;  in  1S91  the  inventor  applied  it  to  an 
autocar  for  four  persons  ;  in  1894  ''  ^^'^  "®^''  °"  ^  steam 
tramway,  and  in  April,  1S97,  some  cars  equipped  with  Ser- 
pollet  generators  were  put  in  service  for  hauling  light  trains 
on  the  Paris,  Lyons  &  Mediterranean  Railroad.  In  June 
the  Northern  Railroad  of  France  put  in  service  a  combina- 
tion car  called  a  postal  autocar  equipped  on  the  Serpollet 
system.  La  Nature  from  which  we  reproduce  the  illustra- 
tions publishes  the  following  data  : 

The  car  is  used  every  night  for  carrying  mail  from  Creil 
to  Beauvais  about  46.5  miles  ;  it  leaves  Beauvais  at  1 1  130 
p.  m.  and  arrives  in  Creil  at    12  140  a.   m.,   leaving   on    the 


5  lbs.  of  bri(iuette  per  mile  not  including  that  necessary  to 
get  up  steam,  and  the  water  rate  33.3  lbs. 

On  the  return,  two  trail  cars  were  attached,  making  the 
total  train  weight  83,600  lbs. ;  the  maximum  speed  was 
above  37  miles  per  hour ;  on  grades  of  .8  and  .3  per  cent 
the  speeds  were  23  and  34  miles  per  hour  respectively,  the 
fuel  consumption  was  8  lbs.  per  mile. 

The  illustrations  show  a  general  view  of  the  car  and  a 
view  of  the  driver's  platform.  The  car  is  17  ft.  5  in.  long 
and  8  ft.  2^  in.  wide;  the  postal  compartment  communi- 
cates with  the  driver's  platform  by  a  glass  door.  There  is 
also  room  in  this  compartment  for  10  passengers.  When 
loaded  the  total  weight  is  49,600  lbs.  The  steam  generator 
has  a  heating  surface  of  121.S  square  ft.  and  a  grate  surface 
of  4.95  sq.  ft. ;  its  weight  is  6,270  lbs.  Steam  is  furnished 
to  two  engines  with  Stephenson  valve  gear,  which  are  both 
connected  to  the  front  axle,  that  one  alone  being  driven. 
The  steam  pressure  carried  is  255  lbs  per  sq.  in. 


POSTAL    AUTO-CAR,   SERPOLLET    MOTOR. 


DRIVERS   PLATFORM. 


return  trip  at  3  :40  a.  m.  and  arriving  at  5  a.  m.  This  insures 
a  night  postal  service  to  all  stations  on  the  line.  For  some 
time  this  car  has  been  drawing  two  express  cars  as  trailers 
from  Beauvais  to  Creil,  returning  with  three,  making  the 
total  train  weights  of  about  74,000  and  92,000  lbs.  respec- 
tively. This  car  seems  to  fulfill  the  requirements  and 
enables  the  company  to  give  this  necessary  but  unremunera- 
tive  service  at  a  small  cost. 

The  time  required  for  getting  up  steam  is  45  minutes  and 
the  fuel  consumed  amounts  to  from  90  to  100  lbs.  For  a 
round  trip  as  scheduled  above  the  fuel  required  is  418  lbs., 
distributed  as  follows  :  no  lbs.  for  getting  up  steam  and 
consumed  prior  to  the  start,  99  lbs.  on  the  trip  from  to  Creil, 
77  lbs.  during  the  wait  at  Creil  and  132  lbs.  for  the  return 
trip.  The  water  rate  is  between  32  and  35  lbs.  per  mile 
run. 

On  trips  between  Paris  and  Beauvais,  49  miles,  a  speed  of 
between  21;  and  30  miles  per  hour  were  attained  on  heavy 
ascending  grades.  One  of  these  is  1.1  percent  for  4.4  miles 
and  another  1.3  percent  for  3.1  miles.  For  the  trip  to  Paris 
with  the  motor  car  alone  the  average  fuel  consumption  was 


KINETOSCOPE    PICTURES  AT   COLUMBUS. 


AL  S.  Hopkins,  electrician  of  the  Columbus  Street  Rail- 
way Company,  has  been  experimenting  with  and  perfecting 
an  apparatus  which  combines  the  principal  features  of  the 
Edison  kinetoscope  together  with  some  ideas  of  his  own. 
Mr.  Hopkins  desired  to  take  some  pictures  of  local  interest  to 
exhibit  at  Olentangy  Park.  His  most  successful  venture 
was  one  representing  10  years  of  progress  on  the  Columbus 
street  railway.  An  old  12-ft.  mule  car  was  passed  before 
the  camera,  the  driver  being  an  employe  of  mule  car  days. 
Two  women  hailed  the  car  by  waving  their  sun-bonnets  at 
the  driver,  the  whole  scene  being  typical  of  by-gone  days. 
The  car  following  was  one  of  the  latest  patterns  of  closed 
cars.  Then  came  the  Electra,  the  company's  fine  party  car, 
filled  with  a  jolly  crowd  of  young  people.  This  scries  of 
pictures  was  received  with  enthusiasm  at  the  park.  Mr. 
Hopkins  contemplates  a  series  of  pictures  of  Buffalo  Bill's 
show  and  the  Franklin  Centennial  parade.  Although  there 
are  some  imperfections  still  to  be  removed,  the  experiment 
has   proven  a  success. 
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Duty  of  Motorneer  ~j;hen    Vehicle  is  on    Track. 

When  a  motoneer  discovers  a  vehicle  on  the  track  a  short  distance 
ahead  of  him,  it  is  his  duty  to  have  the  power  which  propels  the  car 
under  his  control  and  to  use  it  so  as  to  avoid  a  collision  with  such 
vehicle  if  he  can;  and  the  fact  that  the  vehicle  can  be  turned  off  the 
track  does  not  relieve  the  motorneer  of  the  duty  to  use  ordinary  care 
to  avoid  a  collision. 

The   opinion   of  the   court   is   as   follows  :      This  was  an 
action  to  recover  for  personal  injuries  received  by  plaintiff, 
and  for  damages  to  his  property — the  result,  it  was  alleged, 
of  the  negligence  of  one   of  defendant's   motorneers   while 
running   a   street   car   operated   by  electricity   on  one  of  its 
lines  in  the  city  of  St.  Paul.     In  a  trial    to   a  jury,  plaintiff 
secured  a  verdict,  which  was  set  aside  by  the  court  upon  the 
ground  of  inadequacy    in   amount.     By  stipulation    of    the 
parties  the  evidence  received   upon   this  jury  trial  was  then 
submitted  to  the  court  for  a   decision   upon   the    merits,  and 
subsequently  the  court  made   and    filed    its   findings  of  fact, 
on  which  it  ordered  judgment   in    favor  of  the   plaintiff  for 
the  sum  of  $730.     The  injuries  and  damages  resulted  from 
a  collision  on  a  public  street  between  the  car  and  the  plaint- 
iff's hack  or  carriage,  which  was  being   drawn  by  a  pair  of 
horses,  plaintiff  himself  being  the  driver  thereof.     The  col- 
lision occurred  about  the  center  of  a  block,  as  plaintiff  was 
attempting    to    cross    the    rails     upon    which     the    car    was 
approaching.      It   is   contended  by  defendant's  counsel   that 
there   was  no  evidence  to   support   a   finding,  made   by   the 
court,  that   defendant's  employe   negligently   and  carelessly 
projected  the  car  upon  and  against  the  hack,  and  further,  if 
there  was,  that  the  uncontradicted  facts  clearly  establish  that 
plaintiff  was  guilty  of  contributory  negligence  which  would 
preclude  recovery.      We   have  very  carefully  examined  the 
evidence    upon  which    the   court   must   have   predicated  the 
above  mentioned  finding.    It  is  not  very  satisfactory,  but  we 
are  of  the  opinion  that  the  claim  of  defendant's  counsel  can- 
not lie  upheld,  and  that  there  was  evidence  which  justified 
a  finding  that  the  motorneer  did   not  exercise  such  care  in 
the  management  of  his  car  just  prior  to  the  collision  as  a  man 
of  ordinarv  prudence  would  have  exercised  under  the  same 
circumstances.      When  a  motorneer   discovers   a   vehicle   on 
the  track  a  short   distance   ahead   of  him,  it   is   his  duty    to 
have  the  power  which  propels  the  car  under  his  control,  and 
to  use  it  so  as  to  avoid   a   collision    with   such   vehicle   if  he 
can.     The  fact  that  the  vehicle  can  be  turned  in  either  direc- 
tion, and  that  the  way  is  open   for  it   to  be   turned,  does   not 
relieve  the  motorneer   of  the   duty,  to   use  ordinary   care  to 
avoid  a  collision.      It  must  be  remembered  that  the  plaintiff 
was    not    a    trespasser,  but    was   rightfully  upon    the  street. 
The  testimony  tended  to  show  that   before   he   came   to  the 
place  of  collision,  the   approaching   car  being  about  350  ft. 
distant,  he   was   compelled    to   turn    to   the   right   and   drive 
partly    upon   the  car   track,  because  a  pair  of  horses  and  a 
wagon  with  a  large  hay  rack  upon  it  had  been  left  standing 
at  that  point;  that,  having  passed   the  obstruction,  he  could 
not  immediately  return  to  the  left  side  of  the  track,  because 
of  other    horses    and    wagons   which    were    occupying    the 
space;   that,  all  of  this  time,  west-bound  cars  were  moving 
on  the  north  track   about   opposite  him  ;  and   that  they  pre- 
vented for  a  time  his  crossing  to  the  way  north  of  the  track 
just  mentioned.      It  also  tendetl  to  show  that,  just  as  soon  as 


the  west  bound  cars  passed  ahead  and  the  track  was  clear, 
plaintiff  attempted  to  cross  the  rails  to  the  right,  and  his 
hack  was  immediately  struck  by  the  east-bound  car.  This 
testimony  had  a  tendency  to  show  that  plaintiff  had  gotten 
himself  into  a  place  of  some  danger,  and  was  hemmed  in 
by  horses  and  wagons  upon  the  left,  and  by  the  west  bound 
cars  upon  the  right.  The  motorneer,  although  denying  that 
any  part  of  the  hack  was  upon  or  dangerously  near  the 
rails  until  plaintiff  turned  to  cross  to  the  north,  admitted 
that  he  saw  him  with  his  horses  and  hack  when  about  250 
ft.  away  ;  that  he  afterwards  applied  power,  and  increased 
the  speed  of  the  car,  which  was  running  quite  rapidly  ;  and 
that  he  made  no  effort  to  stop,  or  even  to  reduce  speed,  until 
the  car  was  within  15  or  20  ft.  of  the  plaintiff,  the  collision 
occurring  almost  immediately.  Upon  this  state  of  the  evid- 
ence, we  are  of  the  opinion  that  it  was  for  the  court,  trying 
the  case  without  a  jury,  to  detertnine  whether  the  motorneer 
exercised  ordinary  care  to  avoid  a  collision  which  might 
have  been  averted  by  slowing  up  his  car.  But,  as  before 
stated,  it  is  urged  that,  conceding  defendant's  negligence, 
plaintiff  ought  not  to  recover,  because  he  was  guilty  of  con- 
tributory negligence.  The  rule  is  that,  to  constitute  contri- 
butory negligence,  there  must  have  been  a  want  of  ordinary 
care,  under  all  of  the  circumstances  of  the  case,  contributing 
to  the  injury,  as  an  efficient  and  proper  cause  thereof,  and 
that  there  is  no  want  of  ordinary  care  when,  under  all  of  the 
circumstances  and  surroundings  of  the  case,  the  person 
injured  did  or  omitted  nothing  which  an  ordinarily  careful 
and  prudent  person  similarly  situated  would  have  done  or 
omitted.  Tested  by  this  rule,  in  view  of  the  fact  that 
plaintiff  was  lawfully  driving  upon  a  public  street;  that  the 
evidence  tended  to  show  that  he  was  compelled,  when  the 
car  was  more  than  250  ft.  distant,  to  turn  out  to  avoid  an 
obstruction,  which  brought  the  wheels  of  his  hack  upon  the 
rails ;  that  when  he  had  passed  the  obstruction  he  could  not 
promptly  turn  to  the  left  and  clear  the  rails,  because  of  the 
horses  and  wagons  which  occupied  the  way,  and  was  not 
able  to  immediately  cross  the  rails  on  the  right  because  of 
the  cars  running  westerly  in  the  same  direction  he  was 
driving;  and  that  there  were  other  circumstances  and  sur- 
roundings which  may  have  had  a  bearing  upon  the  case — 
we  are  not  prepared  to  hold  that  the  plaintiff's  contributory 
negligence  was  conclusively  established.     Order  alllrmed. 

(Supreme  Court  of  Winnetka.  Flannagan  v.  St.  Paul 
City  Railway  Co.  71  Northwestern  Reporter  379.) 

Note. — It  is  held  in  Witzell  vs.  Third  Avenue  Railway  Co.,  Stm-t 
Railway  Law,  page  270,  23  N.  Y.  Supplement  317,  that  the  car  com- 
panies have  not  an  exclusive  right  to  public  highways  on  which  their 
tracks  run;  and  they  are,  through  their  drivers,  retiuired  to  exercise 
ordinary  care  and  diligence  in  the  management  of  their  cars. 

It  is  negligence  in  an  electric  streetcar  company  to  run  its 
car  in  a  narrow  and  tinlighted  alley  on  a  dark  night  so  fast 
that  it  cannot  be  stopped  within  the  distance  covered  by  its 
own  headlight. 

(Gilmore  vs.  I'edcral  Street  iV  P.  I).  Passenger  Ry.  Co., 
Street  Railway  /mvj,  page  191,  25  Atlantic  Reporter,  650.) 

So  long  as  a  common  user  of  streets  exists  in  the  public, 
it  is  the  duty  of  street  railway  companies  to  exercise  such 
watchful  care  as  will  prevent  accidents  or  injuries  to  persons 
who,  witliout  negligence  on  their  own   pari,  may   not,  at  the 
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moment,  lie  able  to  get  out  of  the  way  of  the  passing  car. 
The  degree  of  care  to  be  exercised  must  necessarily  vary 
with  the  circumstances  of  each  case. 

(Kestner  v.  Pittsburg  &  1?.  Traction  Co.,  S/rcrf  Raihvay 
Laiv,  315,  27  Atlantic  Reporter,  104S.     En.) 

Personal  Injury — Liability  for  Future  Loss  of  Time — 
Instruction  not  Supported  by  Evidence. 
This  is  an  action  brought  to  recover  damages  for  personal 
injuries,  sustained  by  the  appellee  while  driving  upon  a  pub- 
lic street,  by  being  run  into  by  an  electric  car  operated  by 
the  appellant  company,  in  South  Chicago,  and  resulted  in 
a  judgment  for  $3,500,  entered  apon  a  verdict  for  $5,000 
in  favor  of  the  appellee. 

The  case  as  made  by  the  evidence  was  a  close  one,  and 
demanded  the  giving  of  correct  instructions  to  the  jury. 
The  third  instruction,  given  at  the  instance  of  the  appellee 
was  in  substance  like  the  fifth  instruction  approved  by  the 
court  in  H.  &  St.  J.  R.  R.  Co.,  1 1 1  111.  219  at  p.  227,  and 
again  approved  in  City  of  Chicago  v.  McLean,  133  111.  148, 
except  the  following  addition  :  "  And  any  future  loss  of 
time  and  inability  to  work,  if  any,  resulting  from  such 
injury,  which  the  jury  may  believe  the  plaintiff  will  sustain  ; 
and  may  find  for  him  such  sum  as  in  the  judgment  of  the 
jury  under  the  evidence  will  be  a  fair  compensation  for  the 
injuries,  if  any,  which  the  jury  may  believe  from  the  evi- 
dence he  has  sustained." 

There  is  but  very  little  evidence,  and  that  is  of  uncertain 
and  shadowy  character,  that  appellant  will  suffer  from  loss 
of  time  or  inability  to  work  in  the  future  because  of  injuries 
received. 

The  accident  happened  nearly  three  years  before  the  trial 
took  place,  and  at  the  trial  appellee  testified  that  six  weeks 
after  he  was  hurt  he  went  to  work  again  at  his  previous 
employment,  and  he  worked  ever  since  without  the  loss  of  a 
single  day. 

In  the  face  of  such  evidence,  and  with  no  certain  evidence 
that  appellee  had  not  entirely  recovered  from  his  injuries,  it 
was  error  of  a  seriously  prejudicial  kind  to  instruct  the  jury 
that  they  might  give  the  appellee  compensation  for  such 
further  loss  of  time  and  inability  to  work,  as  they  might 
believe  (without  regard  to  evidence)  he  will  sustain. 

(Appellate  Court  of  Illinois,  South  Chicago  City  Rail- 
way Co.  V.  Walters,  29  Chicago  Legal  News  334. 

Cotitributory  Negligence — Any  Degree  of..  Bars  Recovery . 

This  suit  was  for  personal  injuries,  which  resulted  in  a 
verdict  and  judgment  for  $25,000. 

The  assignment  of  error  which  seems  to  us  most  serious, 
is  for  giving  the  second  instruction  for  appellee.  The  part 
complained  of  is  as  follows :  "  In  cases  of  this  character 
there  can  be  no  recovery  by  the  plaintiff,  unless  two  things 
appear  from  a  fair  preponderence  of  the  evidence  : 

"  First,  that  the  injury  was  occasioned  through  the  neglig- 
ence or  want  of  ordinary  care  and  caution  by  the  defendant, 
as  set  out  in  the  plaintiff's  declaration. 

"  Second,  that  the  plaintiff  was  not  guilty  of  negligence 
on  his  own  part,  materially  contributing  to  the  injury." 

The  proposition  of  law  embodied  in  this  instruction  is  at 
least  inferentially  bad.  It  says  by  inference  that  if  the  neg- 
ligence of  plaintiff  contributed  to  the  injury  in  a  degree 
which  might  be  regarded  by  the  jury  as  not  "  material,"  the 
plaintiff  might,  notwithstanding,  recover.  Such  is  not  the 
law.  If  plaintiff's  negligence  contributed  in  any  degree 
whatever,  it  barred  his  recovery. 


Nor  is  the  fault  of  the  instruction  to  be  ignored  because 
the  proposition  is  thus  inferentially  put:  Monongahela  City 
v.  Fisher,  111  Pa.,  State,  13;  also,  Mattimore  v.  Erie  City, 
144  Pa.  State,  23;  Artz  v.  C.  R.  I.  &  P.  R.  R.  Co.,  38 
la.   294. 

In  a  case  of  this  nature,  involving  a  sharp  conflict  upon 
the  merits,  it  may  not  be  safely  presumed  that  this  instruc- 
tion worked  no  prejudice  to  appellant. 

The  facts  as  presented  are  such  as  must  be  submitted  to 
another  jury. 

For  the  error  in  giving  the  second  instruction  for  the 
appellee  the  judgment  is  reversed  and  the  cause  remanded. 

(Appelate  Court  of  Illinois.  Cicero  &  Proviso  Street 
Railway  Co.  v.  Snider,  29  Chicago  Legal  News,  431. 


WILLIAM  D.   RAY. 


Although  William  D.  Ray  is  but  24  years  of  age  he  has 
had  10  years  experience  in  the  electrical  business,  beginning 
in  1S87  as  the  junior  partner  of  MacFadden  &  Ray,  engaged 
in  electrical  construction  at  Oak  Park,  111.  In  1S89  he  was 
with  the  Cicero  Water,  Gas  &  Electric  Light  Company  of 
the  same  place  as  electrician's  assistant.  In  1S90  and  for  two 
years  thereafter  Mr.  Ray  was  electrician  in  charge  of  the 
5,000-lanip  lighting  plant  of  the  Chicago  &  Northern 
Pacific  at  the  Grand  Central 
Station,  Chicago ;  in  connec- 
tion with  this  he  had  charge 
of  four  miles  of  electric  and 
pneumatic  block  signals  and 
two  interlocking  signal  towers. 
Later  he  was  with  the  C.  &  C. 
Electric  Motor  Company  in- 
stalling motors  and  dynamos. 
In  1892  he  was  with  the  Chi- 
cago &  Northwestern  Rail- 
way as  electric  light  inspector, 
having  supervision  of  the 
steam  and  electrical  apparatus 
at  Milwaukee,  Clinton,  Chi- 
cago, West  Chicago  and  Esca- 
naba.  In  1893  he  was  with  the  electrical  department  of 
the  World's  Fair  as  troubleman,  inspector  and  foreman, 
and  the  following  year  with  the  Standard  Electric  Com- 
pany, of  Chicago,  as  assistant  consulting  electrician.  In 
November,  1894,  Mr.  Ray  was  engaged  by  the  Everett 
(Wash.)  Railway  &  Electric  Company  as  superintendent, 
and  in  the  following  May  was  promoted  to  the  office 
of  general  manager,  which  position  he  resigned  but  a  few 
weeks    since. 

Mr.  Ray  is  the  inventor  of  an  electric  arc  lamp,  which 
he  patented  March,  1S96,  and  the  author  of  "Practical 
Applications  of  Dynamo  Electric  Machinery,"  written  in 
collaboration  with  C.  K.  MacFadden  in  1S93,  of  which  3,000 
copies  were  sold.  Since  1892  he  has  been  an  associate  mem- 
ber of  the  American  Institute  of  Electrical  Engineers ;  in 
1S94  he  was  vice-president  of  the  Chicago  Electrical  Asso- 
ciation. 

During  the  past  summer  Mr.  Ray  took  an  outing  in  the 
mountains  and  made  the  ascent  and  descent  of  Mt.  Ranier, 
14,525  ft.  high,  in  one  day,  which  is  a  record  breaker,  as  the 
trip  is  usually  counted  a  three  days  one.  The  trip  is  one  of 
great  danger,  and  one  of  the  party  lost  his  life. 


WILLIAM    D.    RAY. 
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ELECTRIC  RAILWAY  IN  ST.  PETERSBURG. 


The  management  of  the  Society  des  Tramways,  St. 
Petersburg,  Russia,  intends  to  abandon  animal  traction  and 
equip  the  lines  on  Liteinaja  street  electrically  during  the 
coming  year,  and  requests  bids  at  as  early  a  date  as  possible. 
Propositions  will  be  received  for  three  systems,  viz. :  over- 
head troUev,  underground  conduit,  and  accumulators.  From 
one  extremity  of  the  line  to  the  other  is  2.9  miles;  there  are 
2.04  miles  of  double  track  and  1.50  miles  of  single  track, 
one  route  being  used  going  and  another  returning,  making 
the    total,    ^.58    miles    of  single    track.     The    line    is    lexel 
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hiding  poles    which    must    be  of    iron, 


.2.      For  the  line 
or  the  conduit. 

3.  For  a  system  of  ground  return,  tlie  rails  being  bonded 
to  the  rails  of  the  other  track  and  to  a  copper  conductor. 

4.  For  40  motor  cars. 

In     addition     to     this,     annual     and     daily     estimates    are 
requested  : 

1.  Power  station;   wages,  fuel,  oil,  etc. 

2.  Repairs  to  line  or  conduit. 

3.  Repairs  to  electrical  equipment  of  cars. 

Also  the  terms  of  payment,  as   this  will   be  considered    in 
letting  the  contracts.     Address  :      Litcinaya  street.  No.  35. 


Interior  Car  House 


THK    STKEET    RAILWAY    SYSTEM    OF    ZANESVILLE,   O. 


except  for  280  ft.  which  is  on  a  grade  of  3  per  cent ;  there 
are  four  curves,  two  of  70  ft.,  one  of  175  ft.  and  one  of  2S0 
ft.  radius.  The  power  house  is  situated  2  miles  from  one 
end  of  the  line  measured  along  the  track.  The  maximum 
number  of  cars  on  the  line  at  one  time  is  36  motor  and  36 
trail  cars;  all  are  double  deck  cars  accommodating  about  60 
persons.  'l"hc  headway  is  fixed  at  1  '/i  minutes  and  the 
hours  of  running  arc  to  be  from  7  :3o  a.  m.  to  midnight. 

With  the  ijroposition  there  must  be  submitted  plans  and 
estimates  : 

I.  For  the  power  station  e<|ui|)meiit  the  building  itself 
being  ready  ;   i.  e.,  boilers,  engines,  generators,  etc. 


ZANESVILLE  RAILWAY  &  ELECTRIC 

COMPANY. 

The  Zanesville  Railway  &  Electric  Company  is  the  residt 
of  a  reorganization  of  former  companies  for  the  purpose  of 
consolidating  the  street  railway  and  electric  lighting  inter- 
ests. The  electric  railway  is  an  old  one  having  been  in  con- 
tinuous operation  since  iSyo.  Being  divided  by  two  rivers 
as  Zanesville  is,  the  problem  of  jjlaiuiiug  a  street  railway  to 
give  the  most  satisfactory  service  to  patrons  with  the  least 
track  mileage  has  been  a  difficult  one.  The  company  has 
Stuilied  the  matter  well    and  is    still  iinpriiviiig    the   routes   as 
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()pcratiii<;  expenses,  the  result  of  consolidation.  In  the  early 
part  of  the  jear  the  lighting  plant  was  improved  by  install- 
ing $15,000  worth  of  modern  machinery. 

The  railway  service  as  well  has  been  improved  by  the 
new  management,  new  cars  put  in  service,  and  improved 
track  and  overhead  construction  put  in  at  many  points.  The 
power  house  now  contains  eight  GrifHth  &  Wedge  boilers, 
supplying  steam  to  four  engines  aggregating  600  h.  p.  The 
generators  are  all  belt  driven  and  comprise  five  direct  cur- 
rent Western  Electric — three  loo-ampere  and  two  80- 
ampere — machines.  There  are  now  1,500  incandescent  and 
325  arc  lamps  in  service. 

The  railway  consists  of  10  miles  of  single  track  of  5  ft. 
-l4  '"•  gsge.  The  rails  are  4S-lb.  girder  and  4S-lb.  T-rails 
laid  in  414 -in.  steel  bulb  chairs  on  5  by  7-in.  ties  71^  ft.  long. 
Hrick  pavement  is  used.  The  joints  are  4-bolt  with  straight 
fish  plates  and  bonded  with  No.  o  copper  wire.  The  trolley 
wire  is  of  No.  0000  copper  and  the  feeders  of  No.  000 
copper. 

The   car  barn  is    of  wood   and   iron,  75   by  1 70  ft.      Four 


POWER   STATION,   ZANESVILLE,   O. 

the  necessity  of  rebuilding  the  track  affords  opportunity. 
The  lines  cross  three  bridges,  one  of  them  being  the  famous 
"  Y"  bridge  at  the  junction  of  the  Licking  and  Muskingum 
rivers.  Two  of  the  bridges  are  covered,  with  only  14  ft. 
headroom,  so  that  the  trolley  pole  is  bent  down  nearly 
parallel  to  the  car  roof  when  passing  through.  In  these 
bridges  the  trolley  wire  is  replaced  by  an  iron  plate. 

With  a  view  to  encouraging  traffic,  the  company  acquired 
Gant  park,  one  of  the  finest  in  that  part  of  Ohio,  and  during 
last  winter  it  was  open  as  a  winter  resort,  having  a  Casino 
with  bowling  alleys,  skating  park,  theatre,  etc.  This  proved 
to  be  an  important  source  of  revenue  in  the  dull  months  and 
extensive    preparations    were    made    to    provide    attractions 


which  should  make  it  even  more  popular  as  a  resort  during 
the  summer,  with  equally  gratifying  results. 

The  electric  lighting  plant  is  in  a  healthy  condition,  there 
being    a   steadv  increase  of  business   together  with   reduced 


INTERIOR   OF   POWER   STATION. 

tracks  lead  into  it  from  the  main  line  and  there  are  two  pits 
each  90  ft.  long.  The  rolling  stock  consists  of  20  motor 
cars,  9  open  and  1 1  closed,  and  1 1  trail  cars,  7  open  and  4 
closed,  of  Stephenson  make,  one  snow  plow  and  one  Tren- 
ton tower  wagon.  There  are  i  i  complete  car  equipments 
of  Sprague  motors.  The  shops  comprise  an  armature 
winding  room  and  carpenter  and  blacksmith  shops,  and  the 
company  rebuilds  its  cars  and  makes  all  general  repairs. 

During  1S96  the  total  number  of  passengers  carried  was, 
in  rountl  numbers,  1,250,000,  the  average  per  car-mile  being 
j.i  ;  the  car-miles  per  day  averaged  100:  and  the  operating 
expenses  12  cents  per  car-mile  of  which  the  motive  power 
(leased)  cost  2  cents. 

The  oHicers  of  the  company  are  :  John  Iloge,  president ; 
W.  Batemann,  vice-president ;  K.  B.  Conger,  secretary  ;  II. 
B.  Westcott,  general  manager. 


The  power  house  of  the  Union  Depot  Street  Railway 
Company  at  Ferry  and  20th  streets,  St.  Louis,  has  been 
fitted  with  fire  doors  and  windows.  General  Manager  Scul- 
lin  wished  to  take  every  precaution  to  prevent  the  spread  of 
fire  at  this  station,  as  it  supplies  current  to  several  of  the 
branch  roads  of  the  company. 
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SIXTH  PENNSYLVANIA  CONVENTION. 


The  sixth  annual  convention  of  the  Pennsylvania  Street 
Railway  Association  was  held  at  Allentown,  Pa.,  September 
I  and  2.  The  convention  was  called  to  order  in  the  parlors 
of  the  Hotel  Allen  by  Robert  E.  Wright,  second  vice- 
president,  and  after  roll-call  adjourned  for  dinner.  When 
called  to  order  in  the  afternoon  a  short  address  of  welcome 
was  made  bv  F.  E.  Lewis,  mayor  of  Allentown,  and 
responded  to  by  Mr.  Wright. 

Papers  were  presented  as  follows  :  "  Relationship  between 
Claim  and  Operating  Departments  of  Electric  Railways," 
bv  Richard  W.  Day;  "Trolley  Service  in  the  Future,"  by 
R.  NL  Douglass  ;  "  Street  Railway  Legislation  in  Pennsyl- 
vania," bv  Dallas  Sanders.  The  subject  for  general  discus- 
sion was  "  Street  Railway  Taxation." 

The  officers  elected  for  the  following  year  were  :  Presi- 
dent, Robert  E.  Wright,  of  the  Allentown  &  Lehigh  Valley 
Traction  Company,  Allentown  ;  first  vice-president,  Frank 
Silliman,  of  the  Scranton  Traction  Company,  Scranton ; 
second  vice-president,  Dallas  Sanders,  of  the  Schuylkill 
Traction  Company,  Girardville ;  secretary,  S.  P.  Light,  of 
the  Lebanon  &  Annville  Street  Railway  Company, 
Lebanon ;  treasurer,  W.  H.  Lanius,  of  the  York  Street 
Railway  Company,  York ;  executive  committee,  Robert  E. 
Wright,  B.  F.  Meyers,  S.  P.  Light,  E.  C.   Felton,  John  A. 

R'gg- 

The  next  meeting  will  held  at  Scranton. 

The  entertainments  provided  for  the  guests  were  a  concert 
at  Central  Park  on  the  evening  of  the  first  day  and  an 
excursion  over  the  lines  of  the  Allentown  &  Lehigh  Valley 
Traction  Company-,  followed  by  a  banquet  at  the  Manhattan 
Hotel,  Manhattan  Park. 

DELEGATES   I'KESKNT. 

Robert  E.  Wright,  A.  F.  Walters,  James  L'hl,  Allentown  & 
l.ehigh  Valley  Traction  Company. 

C.  E.  Flynii,  Carbondale  Traction  Company. 

A.  Markle,  Clearfield  Traction  Company. 

F.  H.  Alleman,  Harrisburg  &  Mechanicsbur);  Electric  Railway 
Company. 

S.  P.  Light,  C.  H.  Smith,  Lebanon  &  Annville  Street  Railway  Com- 
pany. 

E.  C.  P'elton,  F.  B.  Musser,  Middletown,  HIghspire  &  Steelton 
Railway  Company.     Harrrisburg  Traction  Company. 

C.  A.  Bragg,  Pennsylvania  Traction  Company. 

John  A.  Rigg,  Norman  M.  Jones,  I.  C.  Retter,  James  A.  O'Reilly, 
L'nited  Traction  Company,  Reading. 

J.  C.  Lugar,  Roxborough,  Chestnut  Hill  &  Norristown  Railway 
Company. 

Frank  Silliman,  Jr..  Scranton  Railway  Company. 

Dallas  Sanders,  K.  W.  Ash,  .Schuylkill  Traction  Company. 

R.  M.  Douglass,  .Schuylkill  \alley  Traction  Company. 

John  Graham,  Col.  W.  J.  Harvey,  Wilkts-Barre  &  Wyoriiing 
\'alley  Traction  Company. 

E.  H.  Davis,  W.  H.  Lanius,  C.  H.  Mayer,  VVilliamsport  Passenger 
Street  Railway  Company. 

I).  K.  Trimmer,  York  .Street  Railway  Company. 

ASSOCIATE    ME.VIIIEKS    KKI'KESE.S  TED. 

J.  C.  Brill  Company,  Wm.  H.  Heuhlings,  Jr. 
Consolidated  Car  Heating  Company,  W.  H.  Ransom. 

F.  W.  Darlington. 

(leneral  Electric  Company,  R.  E.  Moore,  H.  J.  Crowley. 

Peckham  .Motor  Truck  &  Wheel  Company,  E.  (1.  Long. 

Pennsylvania  Steel  Company,  M.  D.  Pratt, 

John  A.  Roeblings  Sons  Company,  R.  W.  Welsh,  W.  L.  Doylc. 

Lobdell  Car  Wheel  Company,  !• .  A.  Lex. 

Westinghouse  Electric  &  Manufacturing  Company,  C.  A.  Bragg. 

Street  Railway  Journal,  W.  H.  Taylor. 


OTHER    COMPANIES    REPRESENTED. 

Holmesburg,  Tacony  &  Frankford  Electric  Railway  Company,  C. 
P.  Holcomb. 

South  Bethlehem  &  Hellertown  Street  Railway  Company,  John  H. 
Pascoe,  Hugh  E.  Crilley. 

Shamokin  Street  Railway  Company,  H.  Rohrheimer. 

Mayer  &  Engluiid,  A.  H.  Englund. 

Philadelphia  Car  Wheel  Company,  John  Howard  Vardley. 

John  Stevenson  Company,  U.  W.  Pugh. 

American  Car  Company,  E.  J.  Lawless. 

New  Process  Raw  Hide  Company,  A.  C.  V'osburgh. 

Wendell  &  McDuffie. 

Taunton  Locomotive  Manufacturing  Company,  Jacob  Wendell,  Jr. 

Rochester  Car  Wheel  Works. 

Western  (icar  Company. 

Wm.  Wharton,  Jr.  &  Company,  R.  K.  Polk. 

Globe  Ticket  Company,  W.  C.  Pope. 

Municipal  Record  &  Advertiser,  F.  S.  Beattie. 

Stkeet  Railway  Review,  Fred  S.  Kenfield. 

Relationship     Between    Claim     and    Operating    Departments    of 

Electric  Railways— The  Prevention  of  Accidents  and 

Disposition  of  Claims. 


Paper   read  before  the  Pennyslvania  Street  Railway  Association  by  Richard  W. 

Day,  General  Claim  Agent  Wilkes-Barre  &  Wyoming  Valley 

Traction  Company. 


Since  the  organization  of  the  Pennsylvania  Street  Railway  Associa- 
tion in  i8g2,  the  members  have  met  in  convention  five  times.  At 
each  of  these  meetings  the  following  subjects,  viz..  Franchises,  Right 
of  Way,  Construction,  Operation  and  Maintenance  have  been  fully 
discussed,  and  by  the  exchanging  of  views  on  the  part  of  representa. 
tives  of  the  different  railways,  valuable  information  has  been  given 
and  knowledge  gained.  The  evidence  of  this  fact  is  noticeable  in 
the  improvement  of  our  street  railway_  systems  throughout  the  state 
since  that  time.  Having  noticed  the  attention  given  to  the  above 
mentioned  departments,  it  has  many  times  occurred  to  the  writer  as 
strange  that  so  important  a  matter  as  that  of  the  Accident  Depart- 
ment has  received  but  little  or  no  attention  at  these  meetings.  This 
failure  to  notice  a  matter  of  such  interest  to  street  railway  companies 
is  hard  to  understand,  as  it  appears  no  mention  of  the  cause  or  effect 
of  accidents  has  been  made  in  the  reports  furnished  by  the  Associa- 
tion. The  fact  of  this  omission  is  hard  to  conceive,  as  one  would 
think  the  accident  department  would  be  worthy  of  consideration  as 
its  cost  is  unknown  to  us,  and  we  are  thereby  forced  to  constantly 
deal  in  unknown  i[uantities.  Consetiuently,  no  reasonable  estimate 
can  be  made  of  the  cost  of  accidents  growing  out  of  the  operation  of 
street  railways.  For  comparison  between  the  cost  of  the  accident 
department  and  any  other  departments  belonging  to  a  railway  cor- 
poration, the  following  statement  is  made  to  show  the  various  dif- 
ferences: The  actual  cost  of  construction  can  be  figured  to  a  nicety, 
and  the  cost  of  operation  can  be  so  closely  estimated  that  little  or 
no  difference  in  the  amount  is  liable  to  arise,  and,  from  past  experi- 
ence, the  companies  know  just  about  what  amount  to  set  aside  for 
the  maintenance  in  the  proper  condition  of  the  roadbed,  overhead 
construction  and  rolling  stock.  The  change  from  horse  power  to 
electricity  having  increased  the  different  hazards  to  such  an  extent, 
we  today  find  new  liabilities  arising  caused  by  the  power  of  elec- 
tricity, and  as  we  have  every  reason  to  expect,  new  elements  of 
danger  will  arise  in  the  future  which  are  naturally  unknown  to  us 
today.  We  are,  therefore,  confronted  by  the  problem  of  how  to  best 
pr,;vent,  and  in  the  event  of  occurring,  dispose  of  the  losses  growing 
out  of  accidents. 

To  state  that  a  certain  company  will  lay  aside  a  certain  sum  of 
money  for  contingent  losses  is  well  enough  in  itself,  but  at  best  it  is 
purely  a  matter  of  guess  work,  for  the  reason  that  we  have  no  pre- 
cedent to  govern  us  and  no  way  of  knowing  what  our  future  losses 
will  amount  to.  As  far  back  as  we  wish  to  trace  history  we  learn 
of  casualities  having  occurred  which  have  resulted  in  the  loss  of 
life,  injuries  to  persons  and  damage  to  property,  anil  we  have  every 
reason  to  believe  that  just  such  will  continue  to  happen  in  the  future. 
Realizing  this  f.act,  our  only  hope  to  hold  our  losses  down  to  a 
minimum  is.  first,  to  regulate  our  system  so  as  to  prevent  accidents. 
This  can  only  be  accomplished  by  a  close  relationship  between  the 
management,  the  operating  department  and  the  claim  department 
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While  it  is  nut  the  intention  of  the  writer  to  offer  suggestions 
regarding  the  management  of  different  roads,  yet  for  the  accomplish- 
ment of  good  results  on  the  part  of  the  claim  department  certain 
suggestions  are  herein  offered  which,  if  carried  out  by  the  operating 
department,  will  considerably  reduce  the  number  of  accidents  and 
the  liabilities  against  the  railway  corporations.  For  the  success  o' 
all  roads,  the  different  departments  should  work  in  harmony.  This 
fact  can  be  easily  understood,  for  where  contention  and  petty  jealousy 
exist  between  operating  and  claim  departments,  the  effect  of  any 
carelessness  or  misunderstanding  on  the  part  of  one  department 
naturally  falls  upon  the  other.  It  is  well  understood  that  where  the 
roadbed,  overhead  construction  and  rolling  stock  are  in  good  condi- 
tion, the  cars  manned  by  competent  motormen  and  conductors,  an 
accident  which  shows  liability  on  the  part  of  the  railway  company  is 
an  unusual  occurrence.  But  it  must  be  remembered  that  as  long  as 
we  are  dependent  upon  human  agencies  to  conduct  our  various  opera- 
tions, accidents  will  happen.  Admitting  that  fact  to  be  true,  we  are 
then  confronted  with  the  different  elements  which  lead  up  to  the 
cause  of  accidents,  and  afterwards  devise  a  means  to  dispose  of 
claims  growing  out  of  them  when  liability  exists. 

The  cause  of  our  most  serious  accidents  on  street  railways  is  owing 
largely  to  the  failure  of  the  employes  to  first  acquaint  themselves 
with  and  carry  out  the  instructions  given  by  their  employers. 
Whether  this  is  the  fault  of  the  management  or  the  employes  is  a 
question  which  can  only  be  determined  by  the  individual  corpora- 
tion. Where  the  management  is  good,  such  accidents  as  collisions 
between  cars,  cars  jumping  the  track,  cars  jumping  switches,  cars 
colliding  with  steam  trains  at  crossing,  are  in  most  cases  owing  to 
carelessness  on  the  part  of  either  motorman  or  conductor.  In  such 
cases  the  liability  of  the  company  is  beyond  question,  and  it  then 
devolves  upon  the  claim  department  to  make  settlement  with  those, 
if  any  one  has  been  injured,  or  in  the  event  of  failure  of  that  depart- 
ment to  do  so,  it  then  usually  rests  with  juries  to  assess  the  damages 
with  results  only  too  well  known  to  us  all. 

Experience  has  taught  the  writer  that  care  should  be  given  to  the 
construction  and  special  care  to  the  maintenance  of  overhead  wires, 
as  serious  accidents  have  occurred  caused  by  the  failure  to  keep 
said  wires  in  proper  condition.  There  is  a  certain  class  of  accidents 
which  occur  upon  all  railroads,  such  as  passengers  jumping  on  and 
off  moving  cars,  unnecessarily  standing  upon  the  running  board, 
standing  on  the  front  and  back  platforms  when  there  is  room  inside 
of  the  cars,  running  into  horses  and  wagons  which  unexpectedly 
turned  directly  in  front  of  cars;  persons  walking  upon  the  roadbed 
many  times  where  it  is  the  private  property  of  the  company.  Such 
accidents  are  generally  considered  void  of  liability  on  the  part  of  the 
company.  But  just  this  class  of  accidents  require  almost  as  much 
time  and  attention  on  the  part  of  the  claim  department  as  accidents 
for  which  the  company  is  legally  liable,  for  the  reason  that  claims 
are  frequently  made  in  such  cases  and  the  facts  so  tortured  by  the 
claimants  into  apparent  liability  that  it  is  necessary  for  the  adjuster 
to  fortify  himself  with  all  the  obtainable  evidence  to  prove  non- 
liability on  the  part  of  his  company. 

To  adjust  a  loss  where  there  is  conceded  liability  is  practically  an 
easy  matter  for  the  adjuster,  as  he  will  first  post  himself  as  to  the 
character  of  the  injuries  sustained,  and  following  it  up  by  learning 
the  earning  capacity  of  the  injured  one,  and  with  the  assistance  of 
the  examining  surgeon  approximate  the  length  of  time  of  disability. 
Having  obtained  such  information,  he  is  then  in  a  proper  position  to 
decide  upon  a  basis  for  compensation.  But  (]uite  the  contrary  is  the 
case  when  handling  a  claim  growing  out  of  an  accident  in  which  a 
person  is  injured  or  property  damaged  and  the  question  of  liability 
in  doubt.  It  is  in  properly  disposing  of  a  case  of  the  latter  class  that 
the  judgment  of  the  adjuster  is  shown. 

The  majority  of  deaths  caused  by  the  operation  of  the  electric  cars 
are  brought  about  by  contributory  negligence  on  the  part  of  the 
deceased.  Notwithstanding  this  fact,  a  claim  is  usually  made  and 
the  adjuster  is  confronted  by  a  husband  or  wife,  a  father  or  mother, 
or  a  guardian  in  case  of  a  minor,  and  they  appeal  to  the  company 
through  him  for  assistance.  Again,  it  is  necessary  for  the  adjuster  to 
exercise  good  judgment  and  to  bring  about  an  understanding  with 
the  before  mentioned  representatives  which  will  prove  satisfactory 
to  all  concerned.  Just  whether  to  allow  a  payment  or  not  in  such 
cases  is  a  matter  which  must  naturally  be  governed  by  the  local 
situation  and  surrounding  circumstances.  To  explain  how  an  acci- 
dent case  should  be  investigated  and  the  losses  growing  out  of  it 
adjusted,  is  an  impossibility,  as  no  two  accidents  occur  alike,  and  the 


matter  then  solely  depends  upon  the  humor  of  the  person  or  persons 
injured,  together  with  the  all  around  ability  of  the  adjuster  who 
undertakes  the  mission.  The  success  of  the  operation  of  a  claim 
department  largely  depends  upon  the  man  or  men  employed,  and  the 
secret  of  their  success  is  regulated  to  a  large  extent  by  their  past 
experience  in  this  work,  ability  to  correctly  judge  human  nature  and 
to  maintain  perfect  control  of  their  temper.  For  a  man  to  properly 
handle  a  claim  department,  he  should  be  placed  in  charge  unre- 
stricted, for  if  handicapped  by  restrictions  from  the  management, 
his  identity  becomes  insignificant,  and  the  courage  and  nerve  which 
govern  him  in  a  close  quarter  are  lessened  to  such  a  degree  that  his 
general  usefulness  is  impaired. 

Following  the  suggestion  already  given  for  the  prevention  of  acci- 
dents, it  may  be  well  here  to  say  that  the  official  in  charge  of  operating 
department  has  it  in  his  power  to  increase  or  decrease  the  number  of 
accidents  more  than  any  other  officer  in  connection  with  the  company. 
It  is  within  his  power  to  enforce  the  rules  and  regulations  formed  by 
the  management,  he  having  the  selection  of  the  motormen  and  con- 
ductors, and  the  proper  manning  of  the  cars  depends  entirely  upon 
his  judgment.  The  inspection  from  time  to  time  of  the  roadbed, 
overhead  construction  and  rolling  stock  also  being  under  his  super- 
vision, it  can  readily  be  seen  what  a  factor  this  official  becomes  in 
the  prevention  of  accidents.  The  selection  of  proper  men  to  fill  the 
positions  of  conductors  and  motormen  should  not  be  overlooked,  as 
the  management  of  the  cars  with  which  they  are  entrusted  is  solely 
in  their  hands  from  the  time  they  start  out  on  their  run  until  they 
return  to  the  car  house.  It  is  the  firm  belief  of  the  writer  that  pas- 
sengers should  be  excluded  from  the  front  platform  of  the  cars; 
first,  that  the  position  of  a  motorman  is  such  a  responsible  one  that 
he  should  have  sufficient  room  to  operate  his  motor,  brake,  and  bell, 
without  interference  of  passengers  crowding  against  him;  secondly, 
by  the  absence  of  other  persons  from  the  platform  with  him,  his 
sole  attention  is  given  to  the  streets  before  him  and  the  crossings  as 
he  approaches  them. 

Many  accidents  have  been  occasioned  through  the  attention  of  the 
motormen  having  been  attracted  by  a  passenger  standing  by  him, 
and  companies  have  paid  large  sums  of  money  simply  for  such  little 
acts  of  courtesy  on  the  part  of  the  motorman  to  passengers.  The 
conductors  and  motormen  should  also  be  carefully  instructed  regard- 
ing the  furnishing  to  the  company  of  an  intelligent  narrative  of  any 
accident  that  occurs  to  any  person  upon  or  by  their  car.  They 
should  also  be  taught  the  necessity  of  furnishing  the  company  with 
the  names  and  addresses  of  all  witnesses  which  they  may  be  able  to 
secure,  as  this  is  very  important  in  assisting  the  claim  department  to 
get  down  to  the  bottom  of  all  the  facts  which  led  up  to  the  accident. 
Such  a  rule  is  generally  enforced  on  all  roads  to  a  certain  degree, 
but  usually  a  conductor  reports  an  accident  simply  because  he  feels 
he  is  compelled  to  do  so,  and  any  kind  of  a  report  will  answer  the 
purpose.  These  are  some  of  the  errors  that  should  be  corrected. 
To  prevent  discharged  employes  from  becoming  valuable  witnesses 
for  the  plaintiffs  in  damage  cases,  the  writer  has  for  years  pursued 
the  following,  which  has  proven  a  bar  against  them  from  testifying 
agamst  their  employers.  An  affidavit  has  been  taken,  or  in  the  case 
of  a  removal,  the  deposition  of  any  employe  who  has  been  in  any  way 
connected  with  an  accident  on  the  road.  This  method  has  been 
adopted  for  the  reason  that  the  largest  amounts  ever  recovered  in 
damage  cases  have  been  awarded  by  juries  who  have  listened  to 
detrimental  statements  made  by  discharged  employes  against  their 
former  employers. 

Regarding  the  question  of  feigned  injuries  which  have  become  so 
prevalent  within  the  last  few  years,  the  writer  has  found  it  to  his 
advantage  to  have  associated  with  his  company  the  most  able  phy- 
sicians and  surgeons  in  the  locality,  so  that  they  may,  by  their  learn- 
ing, experience  and  upright  character,  overshadow  the  shyster  ele- 
ment in  the  medical  fraternity  which  usually  follows  up  persons  who 
have  been  injured,  keeping  them  incapacitated  so  as  to  prolong  their 
disability,  thereby  increasing  their  fees  accordingly. 

There  is  no  doubt  but  this  Association  has  been  the  means  of 
strengthening  railway  companies  in  weak  places  and  instilling  con- 
fidence in  the  stockholders;  and  as  this  .Association  is  the  representa- 
tive body  of  such  a  large  amount  of  capital  it  would  not  seem  to  be 
unreasonable  to  expect  that  it  should  be  instrumental  in  bringing 
about  a  change  in  some  of  our  laws  regulating  the  question  of  cor- 
poration liability,  especially  so  as  to  the  statute  of  limitation,  which 
as  it  stands  today  is  one  year  in  the  case  of  death  and  two  years  in 
the  case  of  injury. 
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In  conclusion,  the  prevention  of  accidents  can  only  be  brought 
about  by  a  thorough  understanding  between  all  the  departments  of  a 
railway  and  the  settlement  of  losses  growing  out  of  them  by  the 
prompt  attention  of  the  railway  adjuster. 


Street  Railway  Legislation  in  Pennsylvania. 


Paper  read  before  the  Pennsylvania  Street  Railway  .Association  by  Dallas  Sanders 
of  tlie  Schuylkill  Traction  Company. 


In  iSji  there  was  probably  formed  in  Philadelphia  what  was 
called  the  first  bus  or  omnibus  line.  That  was  the  mode  of  transpor- 
tation of  passengers  in  that  city  at  that  time.  This  mode  of  convey- 
ance which  was  called  "  Boxall "  was  started  by  lames  Hoxall, 
December  7,  1831.  James  lioxall  was  an  innkeeper  at  the  I'pper 
Ferry  bridge  (Callowhill  street),  and  his  "stage  coach  "  was  like  a 
chariot.  It  had  about  four  or  six  seats  running  from  side  to  side,  and 
was  set  well  up  on  its  wheels,  showing  a  broad  back.  It  was  painted 
a  rich  dark  green  color,  and  access  into  it  was  obtained  by  iron  steps 
at  the  side.  It  was  called  'Boxall's  Accommodation,'  and  bore 
upon  the  back  the  words,  in  gilt  letters,  '  Kairmount  Observatory, 
in  allusion  to  a  request  from  the  American  Philosophical  Society, 
which  at  that  time  proposed  to  erect  at  Fairmount  an  astronomical 
observatory.  "Boxall's  Accommodation"  had  a  short  life.  Other 
omnibus  Imes  in  Philadelphia  were  afterwards  established.  Such 
was  the  means  of  street  passenger  transportation  until  1857. 

In  1857  street  passenger  railway  companies  began  first  to  be 
incorporated.  This  was  done  by  special  acts  of  assembly  giving  the 
companies  the  right  to  the  use  of  certain  streets  in  certain  cities,  and 
authorizing  them  to  have  a  certain  capital  and  giving  them  corporate 
powers.  Probably  the  first  two  passenger  railway  companies  that 
were  incorporated  were  the  West  Philadelphia  Passenger  Railway 
Company  on  Market  street  in  Philadelphia,  incorporated  on  May  14, 
1857,  and  the  Frankford  &  Southward  City  Passenger  Railway  Com- 
pany, incorporated  June  ii;,  1857,  both  in  the  city  of  Philadelphia, 
although  there  was  another  company  incorporated  as  a  steam  rail- 
road company  earlier  than  that,  which  was  afterwards  given  the 
rights  of  a  street  passenger  railway  company.  Street  passenger 
railway  companies  were  incorporated  from  1857  down  to  the  adop- 
tion of  the  new  constitution,  in  1874,  by  special  acts  for  each  pas- 
senger railway  company,  giving  it  the  right  to  the  use  of  certain 
streets  in  certain  cities  throughout  Pennsylvania.  Some  fic,  of  such 
corporations  were  incorporated  during  that  time. 

There  was  in  1857  opposition  to  street  passenger  railways  by  some 
of  the  citizens  for  reasons  which  at  this  day  seem  to  be  absurd,  but  at 
that  time  created  great  contentions  and  deep-seated  feeling  among 
the  citizens  in  many  of  the  cities.  The  first  contest  of  a  legal  charac- 
ter arose  probably  when  bills  of  eciuity  were  filed,  asking  for  an 
injunction  restraining  the  laying  of  rails  on  the  streets,  as  it  was 
alleged  this  would  be  a  nuisance.  When  the  companies  endeavored 
to  start  Sunday  travel  in  1S5C;  further  litigation  ensued.  In  iS66a 
bill  in  equity  was  filed  before  Justice  Strong  of  the  supreme  court  at 
nisi  prius,  asking  for  a  preliminary  injunction  to  prevent  the  running 
of  cars  on  Sunday,  which  he  granted,  but  when  the  case  came  up 
before  the  supreme  court  in  banc,  in  November,  1867,  the  injunction 
was  dissolved  and  the  cars  were  allowed  to  run  on  Sunday,  and 
have  done  so  ever  since. 

Another  contest  that  the  passenger  railways  had,  was  the  admission 
of  colored  people  to  the  street  cars.  This  matter  was  carried  on  for 
a  long  time,  until  on  March  22,  1867,  an  act  was  passed  admitting 
colored  people  to  the  street  cars  on  equal  terms  with  their  white 
neighbors. 

The  objection  to  allowing  colored  people  to  ride  in  the  cars  that 
was  made  so  strenuously  and  fought  for  so  bitterly  for  such  a  time 
in  Philadelphia  seems  to  us  at  the  present  day  also  absurd,  and  we 
can  not  see  any  reason  why  they  should  have  ever  been  excluded. 

The  new  conslitu.ion  adopted  in  1874  in  Art.  17,  Sec.  <),  Provides 
that  "no  street  passenger  railway  shall  be  constructed  within  the 
limits  of  any  city,  borough  or  township  without  the  consent  of  its 
local  authorities."  This  was  a  proper  provision,  giving  the  local 
municipality  the  power  to  consent  or  not  to  consent  to  a  street  pas- 
senger railway  company  being  authorized  by  the  legislature  in  every 
locality. 

From  the  year  1874,  when  the  new  constitution  was  adopted,  there 
were  no  street  passenger  railways  incorporated  until  the  act  of  1881; 
was   passed.     However,  on   .'Vlay  23,   1878,  the  legislature    passed   a 


street  passenger  railway  act  entitled  "  An  act  to  provide  for  the 
incorporation  and  government  of  street  railway  companies  in  cities 
of  the  third,  iourth  and  fifth  classes,  and  in  the  boroughs  and  town- 
ships in  this  commonwealth." 

On  March  ig,  1879,  the  legislature  passed  an  act  entitled  "  An  act 
to  provide  for  the  incorporation  and  for  the  government  and  regula- 
tion of  street  railway  companies  now  mcorporated,  or  which  may 
hereafter  be  incorporated  in  cities  of  the  second  and  third  class  in 
this  commonwealth." 

The  supreme  court,  in  the  case  of  Weinman  v.  the  Wilkinsburg  & 
East  Liberty  Passenger  Railway  Company,  1 18  Pa.  St.,  iq2,  decided 
in  1888,  held  this  legislation  unconstitutional  and  void  under  the 
provisions  of  Art.  Ill,  Sec.  7  of  the  constitution,  prohibiting  local 
and  special  legislation. 

On  May  14,  i88<),  the  legislature  passed  a  general  act  providing 
for  the  incorporation  of  street  railway  companies  in  Pennsylvania, 
by  which  any  number  of  persons — not  less  than  five  —may  incorporate 
a  street  passenger  railway  company  and  have  the  general  powers  of 
a  corporation,  which  railway,  however,  can  not  be  built  without  the 
consent  of  the  local  authorities. 

Prior  to  that  time,  in  1887  and  in  1883,  motor  companies  for  the 
construction  and  operation  of  motors  and  cable  or  other  machinery 
for  supplying  motive  power  to  passenger  railways,  had  been  author- 
ized to  be  incorporaied  and  they  were  given  authority  to  invest  their 
funds  in  the  purchase  of  shares  of  stock  and  bonds  of  any  corpora- 
tion whose  rails,  railway  motors  or  other  property  are  leased,  operated 
or  constructed  by  them,  and  they  were  authorized  to  lease  the  prop- 
erty and  franchises  of  passenger  railway  companies  which  they  may 
desire  to  operate,  and  to  operate  said  railways. 

New  street  passenger  railways  have  been  numerously  incorporated 
under  the  general  street  passenger  railway  law  of  1889  and  others 
under  what  are  called  the  motor  power  or  traction  law  of  1887. 

The  new  system  of  locomotion  by  which  electricity  became  gener- 
ally used  in  iS<)2  added  a  new  power  by  which  the  passenger  cars 
were  moved  with  great  convenience  and  comfort  to  the  public,  giving 
them  larger  and  cleaner  cars,  open  cars  in  the  summer,  heated  cars 
in  the  winter,  and  a  rapid  transit  throughout  the  large  cities,  connect- 
ing smaller  cities  together  and  enabling  the  people  at  a  moderate  rate 
of  fare  to  move  from  one  place  to  the  other  with  comfort  and  con- 
venience, and  also  in  the  summer  opening  up  many  places,  like  pub- 
lic parks  and  sources  of  amusement  which  hitherto  had  not  been 
within  the  purses  of  many  people  at  which  to  visit  or  amuse  them- 
selves. 

Like  all  other  improvements  in  street  passenger  traffic,  this  met 
with  earnest  opposition  from  some  citizens.  Public  meetings  were 
held,  showing  [he  supposed  danger  of  the  electrical  power,  bills  in 
equity  were  filed  in  the  courts  of  common  pleas  in  Philadelphia  and 
taken  on  appeal  to  the  supreme  court,  where,  however,  the  right  to 
use  such  a  new  and  novel  mode  of  transportation  was  upheld.  Legal 
proceedings  were  taken  also  in  other  parts  of  the  state. 

This  new  inanimate  power,  placed  upon  the  streets  of  the  cities 
and  boroughs  and  upon  the  highways  of  the  townships  what  was 
practically  almost  a  steam  railroad  in  the  rapidity  with  which  it 
moved,  brought  about,  until  the  people  began  to  learn  that  it  was  not 
the  old  horse  car,  many  accidents  to  people  traveling  on  these  roads 
or  crossing  them,  but  as  the  people  have  learned  that  the  passengers 
desire  rapid  transit  and  that  they  must  be  more  careful  in  crossing 
tracks  of  these  roads,  the  accidents  have  become  fewer  and  fewer. 
The  supreme  court  of  the  state  has  applied  to  these  trolley  roads  the 
well-known  doctrine  of  "  Stop,  look  and  listen."  This  doctrine  was 
first  applied  by  the  supreme  court  to  steam  railroads  and  was  the 
subject  of  some  criticism  in  some  of  the  other  states  of  the  1  'nion, 
but  it  is  now  bemg  applied  as  a  correct  exposition  of  the  law  of 
negligence  in  many  of  the  other  states  and  is  applied  in  Pennsylvania 
with  limitations  to  the  electric  or  trolley  roads  as  a  proper  precaution 
for  persons  approaching  one  of  these  tracks,  and  adds  to  the  safety 
of  the  many  passengers  who  are  carried  in  these  cars,  for  a  collision 
with  a  large  beer  wagon  may  be  as  dangerous  to  the  occupants  of  the 
trolley  cars  as  to  the  man  who  is  driving  the  beer  wagon. 

I$y  the  act  of  May  21,  1895,  street  passenger  railway  companies 
were  given  the  power  to  contract  for  and  to  regularly  gather,  carry 
and  distribute  the  mails  of  the  United  States.  This  distribution  of  the 
mail  by  trolley  cars  had  already  been  done  in  some  of  the  other  states 
of  the  Union  and  it  was  found  a  great  convenience  to  the  people. 
It  has  been  enlargeri,  and  Congress  at  its  last  session  appropriated 
$250,030  for  electric  and  cable  car  service  in  the  United  States. 
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The  second  assistant  postmaster  Kcneral  in  his  report  for  this  service 
up  to  July  I,  iSg6,  shows  that  there  were  145  different  routes  throughout 
the  Union,  going  over  353  miles  of  track.  Since  then  this  traffic  has 
largely  increased,  and  the  appropriation  made  at  the  last  session  of 
Congress  was  for  $250,000— $100,000  more  than  the  previous  year. 

The  legislation  in  Pennsylvania  has  been  of  a  consistent  character, 
but  has  been  of  a  different  character  naturally  for  steam  railroads, 
incline  plane  roads  and  lateral  railroads,  in  connection  with  the 
the  steam  railroads  and  for  street  passenger  railways.  The  difficulty 
that  the  street  passenger  railways  met  when  they  first  adopted  the 
electrical  or  trolley  system  was,  as  I  have  said  before,  that  the  people 
did  not  realize  the  rapidity  with  which  they  were  required  to  run  and 
did  not  approach  and  cross  the  streets  with  such  care  as  the  supreme 
court  properly  decided  should  be  used  in  such  cases,  and  these 
roads  have  suffered  from  what  are  known  as  accident  cases,  by  which 
endeavors  have  often  been  made  to  mulct  them  in  large  amount  of 
damages  when  there  was  no  reason  for  such  suits. 

Justice  Dean  of  our  supreme  court,  in  an  interesting  address 
delivered  last  winter  before  the  Law  Academy  of  Philadelphia  on 
"Jury  Trials,"  gives  a  history  of  some  of  these  accident  cases. 

"To  sustain  my  proposition  as  to  the  growing  tendency  of  juries 
in  the  teeth  of  evidence,  to  take  from  him  who  hath  and  give  to  him 
who  hath  not,  it  is  hardly  necessary  to  cite  proofs  within  the  knowl- 
edge of  every  judge  and  lawyer  and  many  laymen.  As  just  one 
instance,  take  the  case  of  one  private  corporation  in  this  city,  the 
street  railway  companies.  In  1886,  when  the  cars  were  moved  by 
horses,  the  verdicts  in  negligence  cases  were  four,  aggregating 
$16,150.  In  1892,  before  the  change  had  been  made  to  electric  power, 
there  were  twelve  cases,  and  the  verdicts  aggregated  $30,608.  In 
1 886,  when  they  paid  816,150  damages,  they  carrid  137,057,012  pas- 
sengers, counting  single  fares.  In  six  years,  while  still  running  cars 
by  horse  power,  the  damages  almost  doubled,  increased  nearly  100 
percent;  the  increase  in  passengers  was,  in  round  numbers,  from 
137,000,000  to  187,000,000,  an  increase  of  about  40  per  cent.  Then  the 
new  motive  power  was  put  on,  and  in  i8g6  the  verdicts  in  negligence 
cases  reached  S345, 410.50.  the  number  of  cases  being  iiS.  The  pas- 
senger fares  increased,  however,  from  187,000,000  in  1892  to  over 
261,000,000  in  l8q6.  The  increase  in  travel  was  again  about  40  per 
cent,  in  verdicts  about  1,000  per  cent.  As  to  this  last  astounding 
increase,  it  may  be  fairly  assumed  that  much  of  it  is  due  to  the  fact 
that  the  more  powerful  motor  is  the  more  dangerous  one,  and  that  a 
higher  degree  of  care  is  required  on  the  part  of  those  using  it  than 
was  exacted  in  the  use  of  horses.  But,  assuming  that  there  was  an 
absence  of  care  according  to  the  circumstances  in  many  more  cases 
when  the  new  power  came  into  use  than  in  moving  the  cars  by  horses, 
there  was,  in  any  fair  view,  it  seems  to  me,  an  increase  in  verdicts 
out  of  proportion  to  increase  of  passengers.  The  figures  given  I 
obtained  from  the  department  of  internal  affairs  at  Harrisburg, 
from  the  court  records  and  from  the  officers  of  the  railway  com- 
panies.    I  have  no  reason  to  believe  they  are  incorrect. 

"As  I  have  said,  trial  by  jury,  if  it  be  a  fair  and  impartial  trial  of 
disputes  on  evidence,  must  from  its  very  nature  strengthen  the 
administration  of  justice  and  add  to  the  stability  of  free  institutions, 
but  if  it  be  perverted  from  its  object,  the  ascertainment  of  truth, 
into  a  means  of  promoting  a  redistribution  of  property  without  regard 
to  legal  right,  then  eventually  there  comes  revolution  under  legal 
forms  and  the  institution  will  be  abolished,  thereby  placing  the 
administration  of  justice  farther  from  the  people  and  consequently 
weakening  their  attachment  to  its  forms,  a  result  to  be  deplored  by 
every  friend  of  government  by  the  people." 

The  legislature  in  1893  passed  an  act  limiting  for  two  years  the 
right  of  action  for  any  alleged  injury,  and  they  have  required  where 
the  husband  and  wife  have  a  suit  for  injuries  to  the  wife  only  that 
the  action  shall  be  consolidated  in  one  suit,  and  at  the  last  session  of 
the  legislature  in  1897,  that  an  action  for  an  injury  to  a  child  and  for 
the  father's  right  of  action  for  such  injury  shall  be  consolidated  in 
one  suit. 

An  endeavor  has  been  made  in  Indianapolis,  Milwaukee  and  some 
of  the  southern  cities  to  control  the  rates  of  fare  when  no  such  condi- 
tion was  placed  in  the  charter,  when  no  constitutional  right  could  be 
found  for  such  legislative  action,  but  the  populistic  cry  against  cor- 
porations was  the  only  motive  that  could  have  impelled  or  caused 
such  action.  However,  the  courts  in  these  localities  have  taken  these 
questions  up  and  have  determined  them  with  a  due  regard  to  the 
obligation  of  contracts  and  to  prohibit  and  prevent  their  violation. 
These  instances  were  probably  only  caused  by  a  temporary  aberra- 


tion of  the  popular  mind;  but  the  courts  wisely  and  sternly  prevented 
any  great  wrong  being  done  to  invested  capital,  invested  under  the 
laws  granted  by  these  very  states.  In  Atlanta  the  attempt  was  to 
compel  a  company  which  operated  two  distinct  lines  to  give  a  free 
transfer  instead  of  exchange  ticket.  The  court  said  that  when  the 
fare  was  fixed  it  meant  a  fare  on  one  route  and  not  on  two. 

As  the  years  roll  by  the  people  realize  that  they  are  given  greater 
facilities  by  the  street  passenger  railways,  especially  since  the  elec- 
trical system  has  been  applied,  where  the  cars  can  with  ease  run  up 
and  down  grades  and  with  rapidity,  connecting  places  that  had  been 
heretofore  almost  inaccessible  to  each  other  and  allowing  the  people 
freely  to  mingle  at  a  moderate  cost  among  their  friends,  neighbors 
and  relatives.  True  it  is,  that  on  many  highways  of  the  state  these 
roads  have  been  allowed  to  run,  but  the  advantage  of  prompt,  con- 
venient and  frequent  inter-communication  is  a  satisfactory  answer  to 
the  state  allowing  the  use  of  its  highways  for  this  purpose. 

In  a  report  of  the  Ohio  Road  Commission,  filed  December  21,  1893, 
it  is  shown  that  the  cost  of  transportation  by  horse  power  is  the  most 
expensive  and  covers  the  shortest  distance;  that  is,  it  is  shown  that 
by  horse  power  the  cost  of  transportation  per  ton  for  5  miles  is  Si. 25, 
while  by  electric  power  for  the  same  cost  a  ton  will  be  carried  25 
miles,  arguing  thereby  that  the  state  would  be  wise  in  allowing  its 
highways  to  be  freely  used  by  electric  trolleys,  as  they  would  be  a 
benefit  to  the  farmers  and  those  residing  along  the  roads  by  cheapen- 
ing transportation. 

The  following  extracts  from  the  report  of  the  secretary  of  internal 
affairs  for  the  year  ending  June  30,  1896,  show  the  extent  of  the  street 
passenger  railways  in  Pennsylvania:  "The  total  mileage  of  street 
railways  reporting  for  the  year  ending  June  30,  1896,  was  1,561.89. 
These  figures  may  not  be  absolutely  correct,  but  they  are  as  nearly 
so  as  it  is  possible  to  make  them  from  the  returns  received. 

"  The  extent  of  the  street  railway  service  in  Pennsylvania  is  shown 
in  the  great  number  of  passengers  carried  during  the  year,  376,502,- 
551.  These  figures  are  approximately  correct,  although  several  com- 
panies have  failed  to  report  the  number  of  passengers  carried." 

The  Street  Passenger  Railway  Act  of  1889  authorizes  such  railways 
in  their  construction  "  to  cross  at  grade  diagonally  or  transversely  any 
railroad  operated  by  steam  or  otherwise  now  or  hereafter  built." 

This  apparent  authority  to  cross  at  grade  steam  railroads  made 
some  persons  imagine  that  it  gave  a  general  arbitrary  power  of  cross- 
ing at  grade  whenever  and  wherever  they  pleased,  but  the  supreme 
court  of  the  state  wisely  determined  that  under  the  act  of  1871  it  had 
the  authority  as  a  court  in  equity  to  restrain  crossing  at  grades  where 
it  was  possible  at  a  moderate  additional  expenditure  of  money  to 
cross  underneath  or  overhead.  Although  the  able  and  careful  Sec- 
retary of  Internal  Afifairs  recommends  that  grade  crossings  should  be 
abolished  entirely  outside  of  the  streets  of  cities  or  boroughs,  it  seems 
to  me  that  under  the  wise  construction  of  the  supreme  court  it  is 
better  to  leave  this  legislation  and  the  decisions  the  way  they  at 
present  stand  and  not  attempt  additional  legislation  on  these 
questions. 

The  acts  of  May  15,  1895,  and  May  21,  1895,  enlarge  the  rights  of 
street  passenger  railways  so  that  now  they  are  authorized  to  sell  or 
lease  to  traction  or  motor  companies  and  contract  for  their  construc- 
tion, specify  the  manner  of  payments  in  bonds  and  mortgages  and 
also  authorize  the  traction  or  motor  car  companies  to  lease  or  sell  to 
other  companies. 

The  question  of  giving  to  street  passenger  railways  the  right  of 
eminent  domain  and  also  the  right  of  carrying  freight  is  a  question 
still  in  abeyance  in  Pennsylvania  and  will  be  left  for  further  due  con- 
sideration, as  our  legislature  does  not  again  meet  until  1S99.  I  have 
not  found  in  this  state,  as  far  as  I  personally  have  had  anything  to  do 
with  trolley  roads,  that  supposed  antagonism  between  the  steam  rail- 
roads and  the  trolley  roads,  except  where  trolley  roads  attempt  to 
cross  the  steam  railroads  at  grade,  where  it  was  possible  by  the 
expenditure  of  a  little  more  money  to  cross  overhead  or  underneath. 
Nearly  all  the  litigation,  and  there  is  a  great  deal  of  it,  unfortu- 
nately, which  has  arisen  between  the  steam  railroads  and  the  trolley 
railways  in  this  state  is  due  to  the  obstinate  determination  of  the 
parties  on  the  one  side  that  they  should  cross  at  grade  and  on  the 
other  side  that  they  should  not;  but  as  I  have  said  before,  the 
supreme  court  has  wisely  determined  this,  and  in  some  cases  where 
it  was  impossible  to  make  an  overhead  or  an  underground  crossing 
have  allowed  grade  crossings,  and  in  the  instances  of  other  kinds, 
have  properly  refused  grade  crossings. 
Any  person  who  can  remember  what  the  discomforts  of  the  omnibus 
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ride  were  in  days  gone  by,  any  person  who  will  remember  the  small, 
badly  ventilated  and  slow  horse  street  car,  often  drawn  by  mules 
although  called  a  horse  car,  cannot  but  turn  with  pleasure  and  must 
appreciate  the  large  improved,  well-ventilated  and  well-lighted  trol- 
ley car  moving  promptly  and  rapidly,  and  especially  the  open  trolley 
car  that  gives  fresh  and  cool  air  to  all  who  ride  in  the  summer  months, 
so  girls  and  boys,  men  and  women  do  not  want  to  go  back  to  the  old 
system,  but  are  pleased  and  proud  of  Pennsylvania's  improvements 
in  having  her  people  rapidly  and  comfortably  carried  on  her  streets 
and  highways. 

UNIFORMS  BY  THOUSANDS. 


Managers,  employes  anil  the  public  all  unite  in  one  expres- 
sion as  to  the  great  improvement  in  the  appearance  of  street 
railway  car  crews  in  these  latter  days,  as  compared  with  the 
garb  which  was  passed  without  criticism  when  bob  tail  cars 
and  horses  were  abroad  in  the  land.  Probably  no  one  thing 
has  had  more  to  do  with  the 
improved  appearance  of  the 
men  and  the  maintenance  of  a 
good  discipline  than  the  gen- 
eral order  requiring  the  men 
to  wear  the  company's  regula- 
tion uniform  while  on  duty. 

The  writer  remembers  well 

when  the  men  raised  all  kinds 

of    objections    to    getting    the 

first  brass  button  suit,  but   he 

has  not  forgotten  that  a  year 

or    two    later,    the     new    men 

when  "  turned  in",  were  just 

as  anxious  to  get  their  regula- 

c.  F.  ORR.  tion  suits  at  the  earliest  possible 

moment,  so  that   the   friendly 

garb  might  help  conceal  from    the   public  the  fact  that  they 

were  green  at  the  business. 

The  manufacture  of  street  railway  uniforms  has  grown 
to  be  a  large  industry,  but  the  price  secured  for  the  men  by 
the  companies  working  through  competition  has  been  such 
that  none  but  such  concerns  as  have  the  facilities  for  operat- 
ing the  business  on  a  very  extensive  scale  are  able  to  long 
continue  in  it.  Such  a  survival  of  the  fittest,  is  the  concern 
of  C  F.  Orr  &  Co.,  Chicago,  which  undoubtedly  makes 
more  street  railway  uniforms  than  any  other  house  in  the 
world.  And  every  garment  is  made  individually  to  order 
from  measure  taken  each  time,  and  the  same  process  of  mak- 
ing, fitting  and  finishing  is  applied  to  every  uniform  that  is 
given  to  a  hundred  dollar  suit.  The  street  railway  uniform 
as  made  by  them  is  fully  equal  to  what  the  merchant  tailor 
would  have  to  charge  at  least  ten  dollars  more  for.  During 
the  past  15  years  in  which  this  house  has  been  engaged 
in  the  manufacture  of  uniforms  it  has  had  competitors  by 
the  dozen,  but  in  spite  of  cut  prices  which  proved  to 
result  in  poor  work,  it  has  kept  steadily  to  the  front  until 
now  it  has  the  business  of  all  the  large  roads  in  this  city 
and  nearly  all  the  lines  for  several  hundred  miles  in  each 
direction.  The  steadfast  rule  has  been  that  no  man 
should  be  allowed  to  wear  a  uniform  which  did  not  fit, 
and  which  was  not  perfectly  ma<le,  and  the  natural  result 
has  been  that  the  business  has  grown  until  now  it  has 
assumed  large  proportions.  The  Chicago  City  Railway, 
which  has  divided  its  work  among  several  concerns  for 
years,  has  just  closed  an  exclusive  contract  with  Orr  &  Co., 
for  all  its  uniforms. 


NEW  GOVERNOR  OF  BALL  ENGINE 
COMPANY. 


The  illustration  shows  the  new  governor  recently  designed 
V>y  the  Hall  Engine  Company,  Erie,  Pa.,  to  fulfill  the  exact- 
ing requirements  of  electric  lighting  in  the  modern  office 
building,  where  it  is  demanded  that  there  shall  be  only  the 
minutest  variation  in  speed  under  widely  varying  loads  and 
changing  pressures.  It  is  an  adaptation  of  the  Rites  gov- 
ernor, and  very  simple  in  its  construction.  The  entire  gov- 
ernor comprises  but  one  moving  piece  which  is  pivoted  at  a 
single  point,  thus  doing  away  with  the  multiplicity  of  con- 
nections and  joints  (often  but  poorly  lubricated)  and  making 


a  mechanism  which  not  only  regulates  with  the  highest 
degree  of  accuracy  but  does  so  with  extraordinary  rapidity 
and  without  surging. 

Technically  stated,  the  centrifugal  element  upon  which 
the  degree  of  refinement  of  regulation  in  all  governors 
depends  is  combined  with  an  inertia  element,  relatively  so 
great  that  instant  and  extreme  changes  of  load  are  imme- 
diately provided  for  without  waiting  for  the  otherwise  neces- 
sary manifestation  of  centrifugal  force. 

The  suspension  pin  is  made  of  hardened  crucible  steel 
and  the  suspension  pin  eye  is  of  phosphor  bronze.  The 
little  lubrication  re(|uircd  is  secured  by  forcing  grease  from 
a  compression  grease  cup  into  a  number  of  recesses  in  the 
bore  of  the  busliing. 


ART  IN  ADVERTISING. 

The  Western  Electric  Company  of  Chicago  is  sending  to 
its  friends  a  series  of  half-tone  illustrations  of  classic  pictures 
with  appropriate  quotations.  This  month  the  picture  is 
entitled  "The  Battle  of  Competition"  and  is  from  a  famous 
painting,  the  Rape  of  the  Sabines.  It  is  a  handsome  half- 
tone ;  8  X  1  I  in.,  and  will  prove  an  ornament  to  any  office. 


It  is  reported  that  another  trolley  line  is  to  be  built  be- 
tween Ik-thlehem  and  Allentown,  Pa.,  being  a  continuation 
of  the  Easton  line. 
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W.  O.  HANDS  RESIGNS. 


The  directors  of  the  Northeast  Electric  Railway  Com- 
pany of  Kansas  City,  Mo.,  on  August  19  accepted  the 
resignation  of  W.  O.  Hands  as  superintendent  and  purchas- 
ino-  agent,  to  take  effect  October  i.  Strenuous  but  unavail- 
ing efforts  were  made  to  have  Mr.  Hands  reconsider  his 
determination  to  leave.  W.  C.  Weaver,  auditor  of  the 
Northeast  Electric  Company  , 
has  been  appointed  superin- 
tendent temporarily  and  C.  G. 
Adney,  assistant  superintend- 
ent and  purchasing  agent. 

Mr.  Hands  has  long  been 
identified  with  electrical  and 
street  railway  interests.  From 
1SS7  to  1S90  he  worked  in  the 
various  departments  of  the 
Brush  Electrical  shops  of 
Cleveland  and  was  then  em- 
ployed by  the  Short  Electrical 
Company.  For  the  next  two 
years  he  supervised  or  assisted 
in  the  installation  of  railways 
in  Muskegon,  Mich.,  Roches- 
tes,  N.JY.,  Baltimore  and  Washington.  After  serving  as 
electrician  and  superintendent  of  the  Braddock  (Pa.)  Street 
Railway  Company,  Mr.  Hands  accepted  similar  positions  at 
Beaver  Falls.  In  1894  he  went  to  Kansas  City  to  take  up 
the  duties  of  the  offices  he  now  holds.  As  an  evidence  of 
good  will  the  company  presented  Mr.  Hands  $100  and  a 
memorial  was  given  by  the  employes.  Mr.  Hands  has 
accepted  the  position  of  construction  engineer  with  the  East 
Side  Electric  Company  of  Kanass  City,  which  is  soon  to 
commence  work  on  a  new  road. 


W.   O.   HANDS. 


STORAGE  BATTERIES  FOR  TRAMWAYS. 


The  application  of  storage  batteries  to  the  street  railway 
lines  of  Zijrich  and  Remscheid  was  described  in  a  paper 
before  the  Elektrotechnischer  Verein  by  Ludwig  Schroder. 
The  experiment  of  connecting  the  storage  battery  directly 
across  the  terminals  of  the  dynamo  without  using  an  auto- 
matic cell  switch  was  tried  on  the  Ziirich-Hirslanden  lines 
with  success.  Fig  i  shows  the  manner  in  which  the  270 
cells  are  connected  in  the  railwav  circuit.      The  ammeter  A 
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reads  either  side  of  the  zero  mark  so  as  to  indicate  whether 
the  cells  are  charging  or  discharging. 

The  current  and  voltage  curves  are  shown   in    Fig.  2,  the 


Minuses 
FIG.   2---CURRENT   AND   VOLTAGE   CURVES— ZURICH. 

shaded  portion  indicating  the  discharge  of  the  batteries  and 
the  heavy  line  represents  the  current  output  of  the  genera- 
tors. As  may  be  seen  the  variation  is  only  between  72  and 
102  amperes  in  the  dynamo  circuit  while  the  line  fluctuates 
from  20  to  210  amperes.  The  voltage  on  the  line  circuit  is 
quite  constant,  the  maximum  variation  being  between  535 
and  560  The  curves  are  plotted  for  24  minutes,  the  time 
required  for  the  cars  to  make  a  complete  trip.  The  bat- 
ter}' described  has  been  in  service  for  the  past  2J^  years, 
nine  months  of  which  it  has  been  connected  directly^to  the 
dynamo    terminals,    and    as    yet   there    is   no   trace  of  wear 
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FIG.    I— CONNECTIONS   FOR   STORAGE    BATTERIES. 


FIG.   3— CURRENT   AND   VOLTAGE   CURVES — REMSCHEID. 

reported.  The  coal  consumption  has  decreased  to  3.9  lbs. 
per  car-mile,  which  is  low  considering  the  small  installation, 
a  90-h.  p.  engine,  and  the  hilly  roadbed. 

On  the  Remscheid  Electric  Tramway  lines  there  are  some 
heavy  grades,  in  one  place  there  being  a  difference  of  level 
of  350  ft.  in  I  i^  miles  with  a  maximum  gradient  of  10.6  per 
cent.  The  railway  is  6.S  miles  long  and  of  this  but  iSo  ft. 
is  on  level  roadbed.  Motors  in  40  manufacturing  establish- 
ments are  also  connected  to  the  line  circuits. 

The  power  station  equipment  consists  of  three  boilers 
working  at  120  lbs.  pressure,  four  Mclntosh-Seymour  160- 
h.  p.  engines  and  four  loo-k-w.  generators.  On  account  of 
the  grades  and  the  nature  of  the  service  the  fluctuations  in 
the  current  demand  were  enormous ;  on  week  days  the  rail- 
way service  and  the  workshops  required  from  100  to  400 
amperes  and  on  Sundays  from  o  to  450  amperes.  The 
average  demand  for  the  railway  service  was  135  amperes 
and  including  the  factories,  232  amperes.  The  increased 
demand  for  power  for  the  factories  required  an  enlargement 
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of  the  plant,  but  for  average  loads  it  was  ample  in  capacity, 
A  storage  battery  was  installed,  consisting  of  2150  Hagen 
cells,  having  a  capacity  of  64S  ampere-hours  with  a  rate  of 
discharge  of  216  amperes.  The  four  compounded  dynamos 
were  connected  as  shunt  machines  in  parallel  with  the  bat- 
tery, and  a  booster  designed  to  give  600  amperes  at  100 
volts  was  placed  in  series  with  it. 

The  current  and  voltage  curves  taken  on  Sunday  when 
the  railway  alone  is  operating  are  shown  in  Fig.  3.  In  the 
dynamo  circuit  the  variation  is  between  115  and  150  while 
on  the  line  circuit  it  increases  from  o  to  over  400.  The 
voltage  remains  very  nearly  constant,  495  and  515  being  the 
limits.  In  Remscheid  there  has  been  a  saving  of  1 1  tons  of 
coal  per  week  since  the  battery  was  installed  and  200  h.  p. 
of  the  dynamo  output  is  also  saved.  The  battery  complete 
costs  onlj'  half  as  much  as  the  machines  which  are  now 
available  for  any  further  increase  in  the  load. 


THE  INDIANAPOLIS,  ANDERSON  & 
MARION  RAILWAY. 


Plans  have  been  matured  by  several  railway  promoters, 
principally  Noah  Clodfelter,  for  connecting  by  electric  lines 
the  industrial  cities  in  the  natural  gas  belt  in  central  Indiana. 
The  Indianapolis,  Anderson  &  Marion  Railway  is  the  first 
interurban  line  upon  which  actual  construction  has  com- 
menced. The  route  runs  from  Marion  to  Anderson,  39 
miles,  by  way  of  the  Soldiers'  Home,  through  Gas  City, 
Jonesborough,  Fairmount,  Summitvillc,  Prosperity,  Alex- 
andria, Linwood  and  North  Anderson  ;  later  an  extension  of 
35  miles  will  be  made  to  Indianapolis.  In  construction  and 
eipiipnient  this  line  was  designed  to  equal  any  interurban  in 
the  country. 

One  power  station  is  built  at  Alexandria  and  another  at 
Fairmount,  where  the  fuel,  which  is  natural  gas,  has  been 
Guaranteed  free  for  15  years.  The  equipment  of  each 
station  will  consist  of  two  250-h.  p.  automatic,  high  speed 
engines  belted  to  two  150-k.  w.  Westinghouse  generators, 
and  five  loo-h.  p.  tubular  boilers.  The  trolley  wire  is  figure 
S,  No.  0000,  the  contract  being  placed  with  John  A.  Roeb- 
ling  Sons. 

In  conception  and  design  the  road  is  an  exceptionally  fine 
one,  but  the  greatest  difiiculty  is  in  the  lack  of  proper  financ- 
ial backing.  Last  May  the  companj'  entered  into  a  contract 
with  Louis  Enricht,  of  Chicago,  for  the  entire  construction 
of  the  railway,  including  roadbed,  track,  power  stations  and 
e(iuipment,  and  all  electrical  appliances  ;  everything  was  to 
be  complete  for  operation,  and  the  contractor  was  placed 
under  $20,000  bonds  for  the  fulfillment  of  his  agreement. 
Mr.  Enricht  let  contracts  for  labor  and  materials,  including 
rails,  engines  and  electrical  equipment.  The  contract  stated 
that  the  company  was  to  pay  Mr.  Enricht  a  certain  amount 
of  cash  each  month  and  notes  of  the  company  secured  by 
gold  bonds.  No  cash  payments  were  made,  but  $46,000  in 
bonds  were  turned  over  to  the  contractor.  On  account  of 
some  misunderstanding  the  company  wished  to  cancel  the 
contract  and  recover  the  bonds,  but  this  Mr.  ICnricht  refused 
to  permit.  Charges  were  filed  and  (governor  Mount,  of 
Indiana,  was  requested  to  liegin  extraditir)n  proceedings  to 
bring  Enricht  to  Indiana  for  justice.  Governor  Tanner 
investigated  the  case  and  refused  to  honor  the  requisition. 
Mr.  Enricht  states  that  he  has  complieil  with  his  contract 
so   far  and   is  ready   to  continue  to  do  so   and  will   insist   <jn 


carrying  it  out.  He  has  made  an  offer,  backed  by  Chi- 
cago capitalists,  to  take  the  issue  of  bonds  at  90  and  complete 
the  road,  provided  the  present  company  turns  over  51  per 
cent  of  the  stock.  The  capital  stock  is  $500,000  and  there  is 
a  $500,000  bond  issue. 


VICTORY  FOR  THE  AURORA  &  GENEVA. 


As  described  in  the  Review  for  January,  1897,  there  are 
two  interurban  roads  connecting  the  towns  along  the  Fox 
river  in  northern  Illinois.  One  of  these  runs  from  Carpen- 
tersville  through  Elgin  with  the  southern  terminus  at  Gen- 
eva, and  the  other,  the  Aurora  &  Geneva,  had  at  that  time 
completed  its  line  from  Aurora  as  far  north  as  Batavia,  two 
and  one-half  miles  south  of  Geneva.  The  intention  was  to 
build  this  short  piece  of  track  early  last  spring,  thus  permit- 
ting a  through  service  from  Carpentersville  to  Aurora. 

In  order  to  avoid  the  heavy  grades  and  surface  crossings 
with  steam  roads,  which  would  have  been  encountered  by 
following  the  highway  from  Batavia  to  Geneva,  the  com- 
pany wished  to  secure  a  private  right  of  way  through  this 
district.  There  were  13  property  owners  in  the  district  and 
the  company  was  able  to  settle  with  but  three  of  them  ; 
after  vain  endeavors  to  secure  consents  condemnation  pro- 
ceedings were  instituted  in  May  last.  The  case  came  to 
trial  in  the  circuit  court  of  Kane  county  and  after  a  hard 
contest  for  three  weeks  was  decided  August   27. 

The  property  owners  claimed  heavy  damages,  but  the 
company  was  permitted  to  show  benefits  as  an  offset.  The 
aggregate  ilamages  to  adjacent  property  claimed  amounted 
to  $53,000;  the  jury  awarded  $4,533,  which  is  considered 
by  disinterested  parties  to  be  fair  to  both  sides.  The  rail- 
way company  had  offered  considerably  more  in  settlement 
of  the  claims  and  is  in  consequence  well  satisfied. 

The  property  owners  propose  to  appeal  the  case  to  the 
supreme  court  on  the  ground  that  a  street  railway  organized 
under  the  "  Horse  and  Dummy  Act  "  has  not  the  power  to 
condemn  private  property  and  must  confine  itself  to  the 
highway  throughout  its  entire  route.  Unless  a  supersedeas 
is  granted  by  the  supreme  court  the  company  will  pay  the 
amount  of  the  verdict  and  proceed  with  construction  at  once, 
taking  its  chances  of  an  adverse  decision  by  the  higher 
court. 


BICYCLES  CARRIED  AT  ATLANTA. 

The  Atlanta  (Ga. )  Consolidated  Street  Railway  Com- 
pany has  decided  to  permit  bicycles  to  be  carried  on  its  cars. 
This  is  in  the  nature  of  an  experiment  and  no  permanent 
arrangements  have  been  made  and  no  special  hangers 
applied  to  the  cars.  Only  a  very  small  revenue  was  expected 
from  carrying  wheels,  the  service  being  an  accommodation 
to  the  public.     The  order  to  conductors  is  as  follows  : 

This  will  be  your  autliorlty  to  allow  bicycles  (not  more  than  two  at 
any  time)  carried  on  your  car,  if  in  your  judgment  the  car  is  not  too 
crowded,  the  bicycles  to  be  hung  on  the  brake  handle  over  the  rear 
dash  or  held  by  the  owner  in  that  position.  You  will  be  required  to 
collect  10  cents  for  each  bicycle  carried.  Do  not  register  such  col- 
lections but  make  a  special  report  on  your  trip  sheet,  giving  the  time 
of  day  such  collections  are  made. 


II.  F.  Pabish,  general  electrician  of  the  Union  Depot 
Street  Railroad  Conqjany  has  fitted  up  a  conqilete  gymna- 
sium in  till'  power  station  of   lln-   IJellefoiilaiiie  road. 
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Alabama. 

Birmingham,  Ala. — The  Birmingham  Traction  Company  has 
been  organized  with  §50,000  capital  stock  to  operate  the  East  Birm- 
ingham &  Gate  City  Dummy  Line. 


Arizona. 

Flagstaff,  Ariz. — The  Santa  Fe  &  Grand  Canyon  Railway  Com- 
pany will  build  an  electric  road  from  Flagstaff  to  Williams.  Charles 
E.  Potter  is  treasurer;  and  the  backers  are  Lombard,  Goode  &  Co.,  of 
Chicago.  

California. 

Pasadena,  Cal. — Tracklaying  has  begun  on  all  streets  upon 
which  the  Pasadena  &  Los  Angeles  Electric  Company  holds 
franchises. 

Los  Angeles,  Cal. — The  Los  Angeles  Street  Railway  Company 
has  contracted  with  the  Southern  California  Electric  Light  &  Power 
Company  for  power  to  operate  its  lines  for  20  years. 


Oakland,  Cal. — F.C.  Havens,  representing;  the  Realty  Syndicate^ 
bought  the  East  Oakland  Street  Railway  August  16  for  $60,500  at 
sherifif's  sale.     The  syndicate  controls  a  number  of  other  local  roads. 


Santa  Ana,  Cal. — The  Santa  Ana  &  Newport  Railway  Company 
has  been  incorporated  to  build  a  line.  Capital  stock,  $500,000;  incor- 
porators, Joseph  McFadden,  R.  McFadden,  M.  M.  Crookshank,  W. 
H.  Spurgeon  and  E.  M.  Smiley. 

ChicasfO. 

Chicago. — A  permit  to  erect  a  one-story  brick  power  house,  199  x 
1 12  ft.  has  been  granted  the  South  Side  Elevated  Railroad  Company. 
It  is  to  cost  $65,000.  

Chicago. — During  the  next  two  months  the  street  railway  com- 
panies controlled  by  Charles  T.  Yerkes  will  expend  $1,500,000  in 
building  new  and  relaying  old  lines.  Nearly  30  miles  of  double  track 
will  be  built.  Five  miles  will  be  laid  in  Montrose  boulevard,  five 
miles  in  Lawrence  avenue,  2.5  miles  in  Robey  street,  two  miles  in 
Crawford  avenue,  2.5  miles  in  California  avenue  and  four  miles  in 
West  1 2th  street.  

Chicago. — Work  has  begun  on  the  stock  yards  line  of  the  Chicago 
General  Railway.  The  franchise  for  the  building  of  the  line 
to  the  stock  yards  on  Throop  and  Morgan  streets  was  obtained  by  the 
West  Chicago  Street  Railroad  Company  and  under  an  agreement 
turned  over  to  the  Chicago  General,  which,  with  the  City  Railway, 
will  build  the  line,  the  whole  to  be  operated  by  the  Chicago  General, 
independently  of  the  other  two  companies. 


Colorado. 

Canon  City,  Col. — The  Canon  City  &  Cripple  Creek  Electric 
Railroad  Company  has  been  incorporated  to  build  a  line.  Capital 
stock,  $1,000,000;  incorporators,  James  J.  Cone,  Lyman  Robison,  and 
Thomas  S.  Wells.  

Denver,  Col. — Orman  &  Cook,  contractors,  of  Pueblo,  promise 
to  have  25  miles  of  the  Cripple  Creek  District  Railway  finished  in  less 
than  five  months.  At  Canon  City  the  company  will  build  a  4,000- 
h.  p.  electric  plant  to  furnish  light  and  power  to  the  city  as  well  as  to 
the  road.  Another  of  the  plants  will  be  located  at  Marigold.  At 
both  of  these  places  the  company  controls  cyanide  gold  extracting 
mills.  The  route  is  almost  an  air  line  with  a  continuous  grade.  The 
Willow  Creek  Toll  Road  Company  has  been  incorporated  to  build 
roads  and  electric  railways.  The  main  line  will  extend  from  the 
lower  end  of  the  Holy  Moses  tramway  to  the  summit  of  the  divide. 
Capital  stock,  $500,000;  incorporators,  Henry  C.  Rowley,  M.  E. 
Chapman  and  L.  C.  Chapman.     The  El   Paso  Electric  Railway  & 


Tunnel  Company  has  been  incorporated  to  build  lines  in  El  Paso 
county.  Capital  stock,  $1,000,000;  directors,  Charles  Neff,  Harry 
Gertig  and  D.  A.  Chapin.  The  Air  Line  Electric  Railroad  Company 
has  been  incorporated  to  construct  an  interurban  electric  rail- 
way from  the  suburbs  of  Denver  north  through  .-Xrapahoe,  Boulder, 
Weld  and  Larimer  counties.  Capital  stock,  $600,000;  president, 
E.  M.  Hall.  

Connecticut. 

SouTHiNGTON,  CoNN. — The  Street  railway  generator  in  the  light 
and  railway  plant  of  the  Southington  &  Plantsville  Tramway  Com- 
was  burned  out  recently  and  has  not  been  replaced  owing  to  the 
absence  of  General  Manager  L.  V.  Walkley  on  his  vacation  in 
Canada. 

New  Haven,  Conn. — The  Milford  Street  Railway  Company  has 
obtained  practically  all  the  right  of  way  required  for  its  ten  miles  of 
road.  The  whole  plant  is  expected  to  be  in  operation  before  cold 
weather  sets  in.  They  will  give  a  continuous  ride  from  New  Haven 
to  Bridgeport.  The  president  of  the  company  is  ex-Sheriff  Charles 
A.  Tomlinson,  and  one  of  the  directors  is  S.  Harrison  Wagner,  the 
New  Haven  attorney. 

Florida. 

Tampa,  Fla. — Another  company  to  compete  with  the  consumers 
Street  Railroad  will  be  organized,  it  is  said,  by  F.  A.  Solomonson, 
George  T.  Chamberlain  and  Edward  Manrara. 


Pensacola,  Fla. — The  Pensacola  Electric  &  Terminal  Company 
has  been  incorporated  to  build  and  operate  an  electric  railway. 
Capital  stock,  $200,000;  president,  W.  H.  Northrup. 


Gainesville,  P"la. — H.  E.  Taylor,  of  the  First  National  Bank, 
advises  us  that  arrangements  have  been  made  for  the  installation  of 
the  proposed  electric  lighting  plant,  and  that  the  railway  may  be  put 
in  later. 

Illinois. 

Waukegan,  III. — Lightning  ran  into  the  Bluff  City  Electric  Rail- 
way power  house  August  14  and  burned  out  a  generator.  Until  the 
afternoon  car  service  was  paralyzed. 


Elgin,  III.  —The  Elgin,  Carpentersville  &  Aurora  Railway  Com- 
pany has  been  incorporated  to  purchase  the  Elgin  City  Railway  and 
lighting  plant,  and  the  lines  to  Carpentersville  and  Geneva.  It  is 
proposed  to  extend  to  Lake  Geneva,  Wis.  Capital  stock,  $500,000; 
incorporators,  William  Grote,  George  P.  Lord,  David  B.  Sherwood, 
James  B.  Lane,  F.  Dunbar  Waldron,  George  M.  Peck  and  Alfred  B. 
Church.  

Indiana. 

Jeffersonville,  Ind. — Capt.  E.  K.  Howard,  of  Jeffersonville 
visited  Louisville  recently  in  an  endeavor  to  make  a  deal  for  the  con- 
trol of  the  City  Railway  of  Jeffersonville,  consisting  of  five  miles  of 
track,  1 1  cars  and  35  mules. 

Marion,  Ind. — Suit  has  been  brought  by  the  Indianapolis, 
Anderson  &  Marion  Electric  Railway  Company  against  the  Fidelity 
&  Deposit  Company  of  Maryland  and  Louis  Enricht  to  recover 
$40,000  for  failure  to  carry  out  the  contract  to  build  40  miles  of  road. 


Indianai'Olis,  Ind. — The  appointment  of  James  L.  Bradford  as 
receiver  of  the  Indianapolis,  Anderson  &  Marion  Electric  Railway 
on  August  30,  by  Judge  Brownlee,  at  Marion,  adds  another  chapter  to 
the  checkered  career  of  Noah  Clodfelter's  railway  enterprise.  This 
receiver  was  appointed  on  the  application  of  Ansel  B.  Smith,  Thomas 
J.  and  Charles  F.  Haworth.  Judge  Baker  of  Indianapolis  has  taken 
no  action  on   the   application   of  Michael  Malone  of  Chicago  for  a 
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receiver.  The  railway  company's  attempt  to  have  Louis  Enricht, 
the  general  contractor,  tried  on  the  charge  of  embezzlement  has 
failed,  owing  to  the  refusal  of  Governor  Tanner  of  Illinois  to  honor 
the  requisition  of  the  Indiana  state  executive. 


Kentucky. 

Paducah,  Ky.— The  People's  Light,  Power  &  Railway  Company 
has  been  incorporated.  Capital  stock,  §50,000;  chief  incorporators, 
G.  C.  Wallace  and  W.  F.  Paxton.  The  new  company  will  operate 
the  reorganized  and  consolidated  lighting  and  railway  plants  as 
reported  in  the  Bulletin. 

Louisiana. 

New  Orleans,  La. — The  Orleans  Street  Railroad  Company  asks 
permission  to  erect  a  temporary  barn.  Plans  have  been  drawn  for  a 
fine  building  to  replace  the  one  burned. 


New  Orle.\ns,  La. — Compressed  air  traction  is  being  investi- 
gated by  Robert  R.  Zell,  engineer  of  the  proposed  Orleans  &  Jeffer- 
son Railroad,  which  is  to  be  built  out  Napoleon  avenue  through  the 
territory  of  the  new  land  company.  Mr.  Zell  is  visiting  Washington 
and  New  York  to  inspect  the  operation  of  the  systems  exploited  by 
the  .American  .Air  Power  Company  and  the  Compressed  Air  Power 
Company.  Contracts  will  be  closed  this  fall  for  all  the  material 
necessary  to  complete  the  road  before  spring. 


Maine. 

Saco,  Me. — Permission  to  lay  track  through  North  and  Elm  streets 
has  been  granted  a  new  corporation,  the  Saco  River  Electric  Rail- 
road Company.  Oliver  Downing,  of  Boston,  who  has  taken  $100,000 
of  stock  in  the  new  road,  says  that  if  nothing  prevents  the  cars  will 
be  running  between  Biddeford  and  Bnnny  Eagle  before  snow  flies. 


.Skowhegan,  Me. — A  syndicate  composed  of  R.  W.  Brown,  E.  P. 
Page,  J.  P.  Clark  and  A.  H.  Weston  has  bought  the  Norridgewock  & 
Skowhegan  Electric  Railroad  from  the  bondholders,  paying  §15,000 
therefor.  The  road  cost,  when  constructed  four  years  ago,  $55,000. 
It  is  proposed  by  the  new  sydicate  to  improve  the  line  and  to  build  a 
hotel  in  Norridgewock  and  a  pleasure  pavilion  at  the  pines,  about 
half-way  between  the  two  villages.  It  is  expected  that  the  improve- 
ments to  be  made  will  cost  about  $40,000. 


Maryland. 

Baltimore,  Md. — The  Baltimore,  North  Point  &  Bear  Creek  Rail- 
way Company  has  been  incorporated  to  construct  five  miles  of  double 
track  trolley  line  from  East  avenue  and  Monument  Street  in  Balti- 
more to  Bear  Creek  in  Baltimore  county.  Preliminary  surveys  have 
been  made.  Work  is  to  begin  about  .September  18  and  be  com- 
pleted within  qo  days.  Capital  stock, $300,000;  incorporators,  Daniel 
Teller,  president;  Robert  H.  Carr,  Jr.,  secretary  and  treasurer; 
Samuel  Greenwald,  .Sr.,  general  manager,  and  H.  Y.  Bready,  chief 
engineer. 

Massachusetts. 

Newburvport,  Mass.— rhe  People's  Street  Railway  Company 
has  filed  a  $10,000  bond  to  guarantee  the  completion  of  the  road 
within  60  days. 

Newton,  Mass.— A  line  paralleling  the  Newton  Street  Railway 
from  West  Newton  to  Newton  Corner  will  be  built  by  the  Wellesley 
&  Boston  .Street  Railway  Company. 


Newton,  Mass.— The  Newton  .Street  Railway  Company  will  ask 
for  franchises  to  build  a  line  from  Waltham  to  Waverley  and  Bel- 
mont, with  a  view  to  ultimately  extending  to  Cambridge,  where  a 
connection  will  be  had  with  the  West  End  Street  Railway  of  Boston. 
Right  of  way  for  a  line  from  Waltham  to  Lexington  also  is  desired. 


Haverhill,  Mass.  -A  line  from  Haverhill  to  Salem  Depot  and 
Canobie  Lake,  N.  H.,  is  to  be  built  by  the  Haverhill  &  Salem  Elec- 
tric Railway  Company,  recently  organized  with  $''»,ooo  capital  slock, 
by  W.  B.  Ferguson  of  Maiden;  Frank  K.  Lowe  of  Greenfield;  C.  E. 
Barnes  of  Plymouth;  T.  C.  White  of  Methuen;  W.  B.  Robinson, 
Charles  Burnharii  and  E.  B.  Fuller  of  Haverhill.  A  franchise  will 
be  applied  for. 


Springfield,  Mass. — The  Springfield  &  Southwestern  Electric 
Railway  Company,  which  has  a  charter  to  build  a  line  from  Spring- 
field through  Agawam,  Suffield  and  East  Granby  to  Rainbow,  is 
showing  signs  of  activity.  It  is  said  the  line  will  be  completed  this 
year.  Grading  has  been  completed  from  the  state  line  to  Suffield 
Centre.  Two  power  houses  will  be  built.  Horace  T.  Ford  of 
Sufiield,  Conn.,  is  president. 


Lexington,  Mass. — An  electric  railway  company  will  be  incor- 
porated to  build  a  line  from  North  Lexington  to  Arlington  Heights  to 
connect  there  with  the  West  End  Street  Railway  of  Boston.  It  is 
also  proposed  to  run  branches  to  Woburn  and  Waltham,  making  a 
total  of  15  miles.  The  probable  directors  are  L.  A.  SaviUe  and  Alfred 
Pierce,  of  Lexington;  C.  E.  Dresser,  of  Leominster;  Charles  Cum- 
mings,  of  Woburn;  R.  B.  Tabor,  of  Cambridge:  O.  M.  Gove,  of 
Waltham,  and  N.  H.  Peirce,  of  Arlington. 


Michigan. 


Saginaw,  Mich.— Homer  Loring  and  George  B.  Morley,  acting 
receivers  of  the  Union  Street  Railway,  were  August  27  appointed 
receivers  of  the  Consolidated  Street  Railway. 


Holland,  Mich. — Work  on  the  Holland  &  Lake  Michigan  Elec- 
tric Railway  has  been  stopped  temporarily  owing  to  a  refusal  of  the 
Chicago  &  West  Michigan  Railroad  to  deliver  more  freight  until  a 
draft  for  $300  for  charges  is  paid. 


Bknton  Harbiir,  Mich.— The  Benton  Harbor  &  Eastman  Springs 
Street  Railway  Company  has  been  incorporated  with  $25,000  capital 
stock  to  operate  the  line  being  built  by  contractors  Forester  &  West- 
cott.  The  incorporators  are  Seely  McCord,  Elbert  C.  Hurd  and  J. 
Stanley  Morton. 

Minnesota. 

Hrainerd,  Minn.— Operation  of  the  Brainerd  Electric  Railway 
has  ceased.     The  line  has  been  losing  money  from  the  start. 


Brainerd,  Minn.- C.  N.  Parker  offers  to  extend  his  street  car 
line  to  East  Brainerd  and  run  it  for  at  least  one  year  more  if  the  busi- 
ness men  of  the  city  raise  a  bonus  of  $2,000.  The  committee  has 
secured  $1,500. 

Stillwater,  Minn. — The  city  has  begun  proceedings  to  annul  the 
franchise  of  the  Stillwater  Street  Railway  and  compel  Flint  &  Scott 
to  tear  up  the  rails.  The  latter  have  sold  the  poles  and  wire  to  the 
Stillwater  Gas  &  Electric  Light  Company  and  will  he  pleased  to 
remove  the  track,  which  they  purchased  as  junk. 


Missouri. 

St.  Joseph,  Mo.— Material  is  being  placed  on  the  ground  for  the 
Union  Line  extension.  While  in  New  York  recently  Manager  Van 
Brunt  purchased  a  750-h.  p.  engine.  A  new  boiler  is  being  set  in  the 
power  house. 

Carthage,  Mo.— Directors  of  the  Southwest  Missouri  Electric 
Railway  have  decided  to  put  in  a  telephone  system  with  instruments 
at  each  switch.  A  signal  station  will  be  placed  in  charge  of  a  dis- 
patcher.   A  steel  bridge  will  be  thrown  over  Turkey  creek. 


Kansas  City,  Mo.— The  East  Fifth  Street  Electric  Railway  Com- 
pany has  been  incorporated  to  build  and  operate  a  line  on  Fifth 
street  to  I  Icim's  brewery.  The  capital  is  nominally  fixed  at  $2,000. 
The  incor[)orators  are  Joseph  lleim,  Ferdinand  Heim,  M.  G.  Heim 
raid  Clarence  Palmer. 

St.  Louis,  Mo.— The  House  of  Delegates  has  placed  the  General 
Traction  Company's  bill  on  file,  where  it  will  probably  slumber 
forever.  President  Meier  has  declined  to  sign  the  North  &  South 
Railway  bill.  The  promoters  of  the  bill  plan  to  reintroduce  and 
pass  it  in  a  regular  mariner. 


St.  Joseph,  Mo.— Ferd  Heim,  a  wealthy  brewer  of  Kansas  City,  is 
said  to  be  interested  in  a  project  to  build  several  miles  of  electric 
railway  from  Lake  Contrary  to  the  stockyards  at  St.  (leorge,  and  by  a 
circuitous  route  through  the  city  to  Krug  Park.  It  is  said  St.  Joseph 
capitalists  will  subscribe  $150,000. 
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Kansas  City,  Mo.— The  Kansas  City  &  Eastern  Railroad  Com- 
pany has  been  incorporated  to  operate  a  new  suburban  electric  line 
from  Westport  to  Leeds,  a  distance  of  five  miles.  The  company 
will  run  two  cars  at  first.  These  will  be  of  the  combination  type 
adapted  to  carry  the  produce  of  market  gardeners  to  the  city.  Coal 
will  also  be  transported  from  the  mines  at  Brush  Creek,  where  the 
company's  power  house  is  located.  Capital  slock,  $50,000,  incorpor- 
ators, George  Hoffman.  Charles  B.  Adams,  John  Hoffman,  Henry 
Pfeiffer  and  B.  F.  Robinson.  The  chief  backer  is  the  Schaefer 
estate,  represented  by  Pfeiffer  and  Hoffman. 


Montana. 

Missoula,  Mont.— An  electric  railway  through  the  National  Park 
to  Cook  City  is  proposed.     D.  B.  May  is  interested. 


Butte,  Mont. — John  R.  Wharton,  superintendent,  was  August  16 
appointed  receiver  of  the  Butte  Consolidated  Railway  Company  on 
petition  of  the  Massachusetts  Loan  &  Trust  Company,  in  behalf  of 
bondholders.  

Nebraska. 

Omaha,  Neb.— The  city  has  granted  the  Omaha  &  Council  Bluffs 
Railway  &  Bridge  Company  an  extension  of  its  franchise  for  fifty 
years  to  enable  the  company  to  raise  money  with  which  to  carry  out 
desired  improvements,  as  well  as  to  discharge  the  floating  debt. 


New  Hampshire. 

Portsmouth,  N.  H. — The  Portsmouth,  York  &  Kittery  Electric 
Railway  went  into  operation  August  11. 


Exeter,  N.  H. — To  provide  funds  for  the  construction  of  three 
miles  of  track,  the  purchase  of  three  more  cars  and  the  erection  of  a 
car  barn  in  Exeter,  the  Exeter  Street  Railway  Company  has  resolved 
to  ask  the  state  railroad  commissioners  for  permission  to  issue  $25,000 
bonds  and  $25,000  stock. 

New  Jersey. 

Jersey  City,  N.  J. — The  city  authorities  will  require  the  Con- 
solidated Traction  Company  to  conform  to  the  law  requiring  all  cars 
to  have  vestibuled  platforms. 

ASBURV  Park,  N.  J. — Henry  S.  Terhune  of  Long  Branch  has  been 
appointed  receiver  of  the  Asbury  Park  &  Belmar  Street  Railway,  to 
succeed  William  H.  Dayton,  who  died  July  28. 


Bkigantine,  N.  J. — Stockholders  of  the  Brigantine  Transit  Com- 
pany have  voted  to  make  improvements,  and  have  elected  new 
directors.  

Jersey  City,  N.  J. — The  Columbia  Company  has  been  incorpor- 
ated under  the  laws  of  New  Jersey  to  build  and  operate  street 
railways,  electric  lighting,  water  and  gas  works  in  Jamaica.  Capital 
stock,  $80,000;  Si4,ooo  paid  up;  incorporators,  Elisha  B.  Hopkins, 
Wellfleet,  Mass.;  Warren  F.  Wiley  and  John  J.  Mulvaney,  Jersey 
City,  N.  J.  

New  Brunswick,  N.  J. — Right  to  lay  tracks  over  the  Albany  street 
bridge  has  been  given  the  Brunswick  Traction  Company  by  the  Mid.- 
dlesex  county  freeholders.  The  Piscataway  township  council  has 
granted  the  company  a  franchise  to  the  limits  of  Bound  Brook.  This 
system  will  connect  with  the  Metuchen  and  New  Brunswick  route. 
Secretary  Edward  Radel  says  work  will  be  prosecuted  vigorously  so 
that  the  new  lines  will  be  in  operation  by  October  i. 

New  York. 

Ballston,  N.  Y. — A  receiver  is  asked  for  the  Ballston  Terminal 
Railroad  Company.  

Buffalo,  N.  Y. — The  village  board  of  Hamburg  voted  August  18 
to  grant  a  franchise  to  the  Buffalo,  Hamburg  &  East  Aurora  Electric 
Railway  Company  upon  the  commencement  of  work  by  the  company 
on  the  proposed  line.  

Flushing,  N.  Y. — The  Flushing  &  College  Point  Electric  Rail- 
way Company  has  been  notified  by  the  village  trustees  that  unless 
the  improvement  of  the  roadbed  is  begun  within  48  hours  the  fran- 
chise will  be  annulled. 


New  Paltz,  N.  Y. — The  new  trolley  line  is  in  operation  between 
Lloyd  and  New  Paltz.  Considerable  work  remains  to  be  done  on 
other  portions  of  the  line,  and  the  crossing  of  the  West  Shore  Rail- 
road has  not  been  arranged. 


Little  Falls,  N.  Y. — An  extension  of  time  in  which  to  construct 
the  road  is  asked  by  John  V.  Quackenbush,  of  Mohawk,  president  of 
the  Little  Falls  S:  Herkimer  Electric  Railway  Company.  The 
present  franchise  is  about  to  expire. 


Staten  Island,  N.  Y. — The  Staten  Island  Midland  Railroad 
Company  has  obtained  a  favorable  decision  from  the  Supreme  Court 
on  the  necessity  of  laying  tracks  through  South  street  in  order  to  get 
a  station  at  the  St.  George  ferry  house. 


Liberty,  N.  Y. — Five  miles  of  the  Liberty-Jeffersonville  Electric 
Railway  has  been  graded.  Oliver  Hofer,  engmeer  in  charge,  says 
thit  the  materials  for  construction  are  ready  for  shipment,  and  that 
the  line  will  be  in  operation  next  summer. 

New  York,  N.  Y. — The  state  railroad  commission  has  granted  the 
applications  of  the  Second  Avenue  Railroad  Company  and  the 
Forty-Second  Street,  Manhattanville  &  St.  Nicholas  Railroad  Com- 
pany for  permission  to  change  their  motive  power  to  the  conduit 
electric  system.  

Niagara  Falls,  N.  Y. — The  Niagara  Falls  Park  &  River  Rail- 
way Company  will  install  more  electrical  machinery  to  generate  the 
current  for  sale  to  power  users.  Until  the  Canadian  Power  Company 
has  completed  its  Canadian  works  it  will  use  a  portion  of  the  railway 
company's  present  surplus. 

Gloversville,  N.  Y. — The  contract  for  grading  the  Mountain 
Lake  Electric  Railroad  has  been  awarded  to  Alfred  Keith  of  Oldtown, 
Me.,  a  director  of  the  company.  No  contracts  have  been  let  for  cars 
or  rails,  and  probably  will  not  be  until  next  year,  when  construction 
will  be  pushed  so  as  to  have  cars  running  by  June  i. 


Olean,  N.  Y. — The  Olean  Terminal  Railway  Company  has  been 
incorporated  to  build  7,500  ft.  of  electric  road  in  Olean,  to  connect 
with  the  Olean-Bradford  Interurban.  Capital  stock,  $25,000;  direc- 
tors, F.  N.  Love,  Greenfield,  Mass.;  Henry  S.  Sartwell,  James  W. 
O'Brien,  George  Forbes,  Joseph  L.  Page,  I-  red  D.  Forbes,  William 
L.  Frazee  and  George  \'an  Campen,  of  Olean, 


New  York,  N.  Y. — The  New  York  and  Brooklyn  Bridge  trustees 
have  accepted  the  plans  and  contracts  for  the  operation  of  elevated 
railway  and  trolley  cars  across  the  bridge.  The  Brooklyn  Rapid 
Transit  Company  is  allowed  six  months  in  which  to  make  changes. 
The  Kings  County  Elevated  is  given  sixty  days  to  begin  and  one 
year  to  complete  work,  and  the  Brooklyn  Elevated  is  allowed  ten 
months.    A  bond  of  $100,000  is  required  from  each  company. 


Oneonta,  N.  Y.— The  Oneonta  Street  Railway  Company  has 
consolidated  with  the  Oneonta  &  Otsego  V'alley  Railroad  Company, 
which  was  incorporated  two  months  ago,  and  which  recently  was 
granted  permission  by  the  state  commission  to  build  its  proposed 
line.  The  directors  are;  Frank  Gould,  A.  C.  Moody,  A.  C.  Lewis, 
Parker  Wilson,  A.  D.  Getman,  C.  \'an  B.  Pruyn,  H.  H.  Getman, 
Squire  l'>.  Gardner  and  D.  \V.  Miller,  all  of  Oneonta. 


Ohio. 


Newark,  O. — Receiver  J.  F.  Lingafelter  of  the  Newark  &  Gran- 
ville Electric  Street  Railway  is  making  extensive  repairs  to  the 
roadbed.     New  switches  will  be  put  in. 


Toledo,  O. — The  Toledo  &  Michigan  Traction  Company,  recently 
incorporated  by  Detroit  capitalists,  has  applied  for  a  franchise  to 
build.     Surveyors  are  laying  out  the  proposed  route. 


Toledo,  O. — It  is  said  that  Leopold  Freud  and  Hyacinth  C.  Burt 
have  sold  some  of  the  bonds  of  the  proposed  electric  railway  between 
Toledo  and  Detroit.  Engineer  Mason  L.  Brown  of  Detroit  is  survey- 
ing the  route. 
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Warren,  O.— The  franchise  of  the  Trumbull  Electric  Railway 
Company  between  Warren  and  Niles  was  extended  recently  by  the 
county  commissioners  from  20  to  50  years,  in  consideration  of  #2,500 
worth  of  road  work  for  the  county. 


Lima,  O. — Right  of  way  for  the  electric  road  from  Lima  to  Belle- 
fontaine  has  been  obtained  for  almost  the  entire  distance  between 
New  Hampshire  and  the  Logan  County  Infirmary.  Farmers  are 
deeply  interested  and  §41,000  of  local  capital  is  promised. 


Bowling  Green,  O. — Zeph  Waltz  of  Tontogany  is  getting  right 
of  way  for  an  electric  road  to  be  built  from  Bowling  Green  to  Napo- 
leon by  way  of  Weston  and  Grand  Rapids,  by  the  Bowling  Green, 
Weston  &  Napoleon  Electric  Railway  &  Power  Company. 


Canal  Dover,  O. — Control  of  the  Tuscarawas  Electric  Company 
has  passed  from  Tom  L.  Johnson  by  the  transfer  of  850,000  of  stock 
to  L.  P.  Wentz  of  Sutton,  Neb.,  Theodore  Wentz,  cashier  of  the  First 
National  Bank,  and  David  King,  a  retired  merchant.  The  road, 
which  connects  Canal  Dover  and  New  Philadelphia,  never  made  any 
money.  At  times  the  line  has  been  superintended  by  Robert  John- 
son and  Tom  J.  Johnson.  John  B.  Hoefgen,  Tom  L's  confidential 
man,  will  be  manager. 

Pennsylvania. 

Clearfield,  Pa. — Kittanning  men  have  purchased  at  sheriff's 
sale  the  DuBois  Traction  Passenger  Railway  and  the  DuBois  Elec- 
tric Light  Plant. 

Chambersburg,  Pa.— Fremont  Wilson,  chief  engineer  of  the 
defunct  Chambersburg  Electric  Railway  Company,  says  he  has  a 
company  that  will  push  the  enterprise. 


Pittsburg,  Pa. — Electric  motor  street  sprinklers  will  be  placed 
on  the  lines  of  the  Consolidated  Traction  Company.  If  possible  all 
lines  will  be  supplied  with  them  this  fall. 


Pittsburg,  Pa. — A  franchise  has  been  granted  by  the  Braddock 
borough  council  to  the  Corey  Avenue  .Street  Railway  Company, 
which  is  a  branch  of  the  .Second  .X venue  Traction  Company  of  Pitts- 
burg.   

COLLEGEVILLE,  Pa. — The  Collegeville  Electric  Street  Railway 
Company  has  been  incorporated  to  build  two  miles  of  road  in  Col- 
legeville. It  is  expected  the  line  will  be  sold  or  leased  to  the  Schuyl- 
kill Valley  Traction  Company. 


Greensbl'rg,  Pa. — The  Greensburg  &  Mount  Pleasant  Street 
Railway  Company  has  been  incorporated  to  build  nine  miles  of  elec- 
tric railway  from  South  Greensburg  to  Mount  Pleasant.  Capital 
stock,  $75,000.     W.  F.  Sadler  of  Carlisle,  president. 


Pittsburg,  Pa. — The  McKeesport,  Duquesne  &  Wilmerding 
Street  Railway  was  purchased  August  4  at  receiver's  sale  by  Horace 
Crosby,  assistant  general  manager  of  the  National  Tube  Works,  for 
gi75,ooo.    Mr.  Crosby  is  a  heavy  stockholder  in  the  street  railway. 


Pittsburg,  Pa.— The  Pittsburg  &  Mount  Washington  Street  Rail- 
way Company  has  accepted  the  contract  with  the  city  by  which  it 
agrees  to  pay  15  cents  per  car  for  each  round  trip  over  the  .Smithfield 
street  bridge.  The  contract  fur  the  construction  of  the  entire  line 
has  been  let  to  Booth  &  llinn,  who  begin  work  in  .September  and 
finish  by  January  I.  

Pittsburg,  Pa. — The  Second  Avenue  Traction  Company  has 
about  closed  a  deal  for  the  purchase  <jf  the  line  operated  by  the  Ver- 
sailles Traction  Company  betwe<'n  .McKeesport  and  Versailles 
borough.  The  Versailles  line  will  be  operated  in  connection  with  the 
road  which  the  Second  Avenue  Traction  Company  contemplates 
building  to  West  Newton.     

South  Dakota. 

Sturgis,  S.  U.— Manager  Wells  of  the  Sturgis  Light  &  Railway 
Company  has  received  notice  that  the  application  of  the  company  to 
build  an  electric  railway  on  the  Fort  Meade  military  reservation  has 
been  granted  by  the  war  department.  A  franchise  will  be  asked  for 
a  commercial  lighting  system. 


Texas. 

CuERO,  Tex. — R.  A.  Pleasants  and  others  have  been  granted  a 
franchise  for  a  street  car  line.  The  line  must  be  built  within  12 
months. 

San  Antonio,  Tex. — W.  H.  Weiss,  president,  writes  that  the  San 
Antonio  Street  Railway  Company  is  in  the  market  for  a  5  or  6-ton 
road  roller,  operated  by  steam  or  gasoline  engine.  Give  description 
and  price. 

Galveston,  Tex. — The  Galveston  &  Houston  Electric  Railway 
Company  has  been  granted  franchises  on  condition  of  shelling  one 
avenue.  The  grants  have  been  accepted  by  the  company.  W.  J. 
Hamlett  is  secretary  of  the  company.  Judge  Norman  G.  Kittrell,  of 
Houston,  attorney,  and  R.  E.  Richardson,  of  Chicago,  consulting 
engineer. 

Vermont. 

Barre,  Vt. — The  city  has  accepted  the  $10,000  guarantee  bond  of 
the  Barre  &  Montpelier  Traction  &  Power  Company. 


St.  Johnsburv,Vt.— The  St.  Johnsbury  Electric  Railroad  Company 
will  begin  work  on  the  extension  to  Lyndon  and  Lyndonville  as  soon 
as  the  work  on  the  Montpelier  road  is  completed. 


West  Virginia. 

Charleston,  W.  Va. — The  city  street  car  line,  which  has  been  in 
the  hands  of  the  court  for  two  years,  has  been  sold  for  $21,000  to 
Cleveland,  O.,  parties. 

Wisconsin. 

Waukesha,  Wis.— Stockholders  of  the  Waukesha  Beach  I-:iectric 
Railway  have  decided  to  issue  100  shares  of  preferred  stock. 


Racine,  Wis.— Judge  Fish  has  confirmed  the  sale  of  the  Belle 
City  Street  Railway  and  fixed  the  compensation  of  Receiver  Smith 
at  $1,750. 

OSHKOSH,  Wis.— It  is  now  said  that  negotiations  for  a  consolida- 
tion of  the  electric  and  horse  lines  have  failed,  and  that  the  Oshkosh 
Horse  Car  Company  will  independently  equip  with  electricity. 


Racine,  Wls.— The  reorganized  Belle  City  Electric  Railway 
Company  has  selected  Joseph  Miller,  president;  H.  M.  Wallis,  vice 
president;  Jackson  I.  Case,  secretary,  and  Frank  J.  Miller,  treasurer. 


Milwaukee,  Wis.— The  Milwaukee  Electric  Railway  &  Light 
Company  has  purchased  the  franchises,  track  and  all  interests  of  C. 
R.  Gether  in  the  Whitefish  Bay  Street  Railway,  and  will  proceed  at 
once  to  connect  the  line  with  the  Oakland  avenue  extension,  with  the 
intention  of  having  both  in  operation  by  June  i,  1898. 


Milwaukee,  Wis.— While  the  officers  of  the  Milwaukee  Electric 
Railway  &  Light  Company  have  taken  charge  of  the  Milwaukee  & 
Wauwatosa  Motor  Road,  the  company  has  not  acquired  the  line,  and 
its  officers  are  managing  the  property  for  its  owners  who  are  stock- 
holders of  the  Milwaukee  Electric  Railway  &  Light  Company. 


Waukesha,  Wis.— Stockholders  of  the  Waukesha  Beach  Electric 
Railway  held  a  special  meeting  to  consider  a  sale  of  their  property 
to  the  Milwaukee  Electric  Railway  &  Light  Company.  A  committee 
was  appointed  to  investigate  the  whole  subject.  The  prospective 
purchasers  offer  $62,500,  and  desire  an  option  until    September. 


Canada 

London,  Ont. — It  is  proposed  to  extend  the  London  Street  Rail- 
way to  I'ottersburg,  and  to  connect  the  city  with  Lucan. 


Cornwall,  Ont. — An  extension  1.5  miles  in  length  is  to  be  con- 
structed by  the  Cornwall  Electric  Street  Railway  Company. 


Niagara  Falls  South,  Ont.— The  council  has  granted  a  fran- 
chise over  certain  streets  to  the  Lundy's  Lane  Electric  Railway 
Company. 

ExKTEK,  Ont.— Local  capitalists  are  promoting  an  electric  rail- 
way from  Granil  I'.end  to  St.  Mary's,  with  a  scheme  for  power  distri- 
bution in  connection. 
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This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.    Correspondence  from  practical  men  is  specially  invited.     Both  the     '•6 
users    and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


A  Possible  Cause  for  Fly-Wheel  Accidents. 


In  a  paper  on  "  Fly-Wheels  and  Why  They  Burst  "  read 
before  the  Electric  Club  of  Cleveland  and  published  in  the 
Review  for  January,  1S96,  page  17,  Prof.  C.  H.  Benjamin 
makes  the  following  statement : 

"A  careful  study  of  the  fly-wheel  accidents  in  power 
stations,  as  described  in  the  technical  journals  for  the  last 
two  or  three  years,  will  show  that  the  blocking  of  the  gov- 
ernor was  a  feature  of  nearly  all  of  them  ;  that  the  breaking 
of  the  generator  pulley  has  been  in  several  cases  the  direct 
cause  of  the  burstitig  of  the  wheel  and  that  the  sudden 
shocks  caused  during  a  short  circuit  by  throwing  the  load  on 
and  off  are  probably  responsible  for  several  more  accidents. 
Racing  of  an  engine  caused  by  its  generator  changing  into  a 
motor  is  still  a  disputed  subject,  and  as  this  paper  is  written 
from  a  mechanical  standpoint  I  will  not  enter  into  the  dis- 
cussion." 

While  the  latest  fly-wheel  accident,  that  at  Tacoma, 
appears  to  have  been  due  to  the  failure  of  the  governor  of  the 
engine,  we  desire  at  this  time  to  place  on  record  a  recent 
experience  of  the  engineer  of  a  large  street  railway  plant. 
The  fly-wheel,  fortunately,  proved  equal  to  the  stresses  of 
an  abnormally  high  rim  speed  and  failed  in  its  usual  office 
of  so  completely  wrecking  the  engine  and  building  as 
to  leave  very  little  ground  for  the  defence  of  that  much 
maligned  though  ever  consistent  servant,  the  governor. 
Fortunately  the  damage,  although  slight,  was  so  complete 
and  evident  that  it  left  no  cause  for  doubt  as  to  the  origin 
of  the  trouble. 

In  this  particular  power  station  there  are  four  direct  con- 
nected units,  two  of  500  k.  w.  and  two  of  800  k.  w.,  all 
operated  in  multiple.  The  pressure  at  the  bus  bars  is  570 
volts.  The  normal  speed  is  loo-r.  p.  m.  The  generators  are 
compound  wound. 

On  this  occasion  there  were  running  two  500-k.  w.  and 
one  800-k.  w.  generators,  carrying  about  3,200  amperes  col- 
lectively. Suddenly  one  of  the  500-k.  w.  generators  began 
to  sing  and  spark  at  the  brushes,  the  pitch  of  the  screech 
becoming  rapidly  higher  as  the  engine  increased  in  speed. 
For  an  instant  the  engine  seemed  to  be  merely  racing,  the 
indications  being  the  same  as  though  the  machine  circuit 
breaker  had  opened  the  circuit.  The  action  of  the  governor 
was  perfect,  and  as  soon  as  the  engineer  saw  that  the  gov- 
ernor had  completely  shut  off  steam  and  that  the  speed  con- 
tinued to  increase  he  realized  that  the  fault  lay  with  the 
dynamo,  and  signaled  the  operator  to  pull  the  switches.  The 
engine  had  attained  a  speed  of  about  175  r.  p.  m.  Just 
before  going  to  the  switchboard  the  operator  heard  a  slight 
explosion  and  saw  a  flash  beneath  the  engine  room  floor, 
where  all  the  wires  connecting  the  dynamos  and  switchboard 
are  located.  Immediately  afterward  the  dynamo  commenced 
to  screech  and  spark.  Upon  reaching  the  switchboard  he 
found    the    ammeter    indicated    900    amperes,    but  dropped 


steadily,  and  with  the  increase  of  speed  just  before  the  cir- 
cuit breaker  and  switches  were  opened  the  ammeter 
registered  600  amperes.  Upon  the  machine  circuit  breaker 
being  pulled  the  engine  immediately  slowed  down,  proving 
conclusively  that  the  machine  was  running  as  a  motor.  No 
damage  ensued. 

Investigation  showed  that  the  shunt  field  wire,  running 
from  the  rheostat  at  the  switchboard  to  the  negative  terminal 
at  the  dynamo,  had  grounded  on  the  positive  main  machine 
cable,  running  from  positive  brush  holders  to  switchboard, 
and  the  shunt  field  wire  being  practically  a  negative  at  the 
point  of  contact  was  quickly  burned  off,  thereby  opening  the 
shunt  field  circuit.  The  shunt  field  coils  thus  becoming 
ineffective  caused  the  electro  motive  force  of  the  dynamo  to 
fall  at  least  200  volts  below  that  of  the  bas  bars.  Then 
the  load  on  the  dynamo,  minus  the  shunt  field,  almost 
instantly  fell  from  a  load  of  850  amperes  to  zero  and  still 
lower,  to  a  point  where  it  quickly  changed  from  a  compound 
dynamo  supplying  power  to  a  series  motor,  the  field  being 
maintained  by  the  heavy  series  winding.  The  friction  of  the 
engine  and  dynamo  being  the  only  load  resistance  opposed, 
and  the  potential  at  the  brushes  being  unchanged,  the  motor- 
ing dynamo  must  have  started  to  race  with  at  least  1,200 
amperes,  which  was  gradually  cut  down  owing  to  the  ever 
increasing  counter  electro  motive  force  induced  by  the 
phenomenal  increase  in  speed.  This  falling  off  of  the  cur- 
rent was  noted,  as  before  stated,  by  the  attendant  at  the 
switchboard. 

Taking  700  amperes  at  550  volts,  about  500  h.  p.,  as  a  con- 
servative estimate  of  the  average  power  consumed  in  speeding 
up  the  set,  and  remembering  that  the  accelerating  forces  were 
applied  almost  instantaneously  it  is  not  at  all  remarkable 
that  such  a  speed  should  be  attained  in  such  an  incredibly 
short  space  of  time.  The  average  flow  of  current  through 
the  shunt  field  conductors  is  nine  amperes,  and  as  No.  8  wire 
is  used  the  conductivity  is  ample. 

As  soon  as  the  cause  of  the  erratic  behavior  of  the  engine 
was  ascertained  the  fault  was  remedied  beyond  all  pos- 
sibility of  recurrence.  As  now  arranged  any  leakage 
from  the  positive  to  the  shunt  field  circuit  would  readily  be 
discovered  before  starting  the  dynamo,  by  closing  the  field 
switch  and  throwing  the  equalizer  in.  Any  leakage  from 
the  positive  would  be  indicated  by  the  voltmeter  used  in 
throwing  the  dynamo  upon  the  bus  bars.  Of  course  it  is  to 
be  conceded  that  a  heavy  ground  would  immediately  burn 
itself  out,  but  a  slight  leakage  due  to  poor  insulation  or 
moisture  would  readily  be  discovered  in  the  manner  men- 
tioned. The  writer  knows  of  a  case  where  two  shunt  field 
circuits  were  thus  affected,  out  of  a  total  of  five,  and  this  was 
wholly  due  to  poor  insulation  and  a  leaky  steam  pipe.  By 
the  discovery  of  a  fall  of  potential  of  only  30  volts,  with  the 
the  machine  at  rest,  and  placing  the  cables  and  wires  upon 
better  porcelain  insulators,  all  future  trouble  in  that  direction 
was  avoided. 
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This  should  direct  attention  to  a  source  of  danger  which 
we  believe  has  heretofore  been  generally  overlooked.  There 
is  a  possibility  of  an  accident  from  this  cause  in  the  great 
majority  of  street  railway  stations. 

Generators  with  compound  windings  are  universally  used 
in  this  country  for  railway  work  and  the  best  station 
economy  demands  that  where  more  than  one  machine  is  used 
they  shall  be  connected  in  multiple.  There  is  no  doubt  that 
if  the  engine  had  been  wrecked  the  true  cause  of  it  would 
never  have  Ijeen  known  and  it  would  have  been  charged  to 
the  engine,  the  governor  having  failed  to  operate  properly 
for  "some  unknown  reason." 

*   ^   * 
Why  Economizers  Are  Economical. 


On  Julv  -'  ^^-  F"'  Gasche  presented  a  paper  before  the 
Western  .Society  of  Engineers  on  the  "Causes  of  the 
\'ariable  Efficiency  of  .Steam  Boilers  and  Their  Influence 
on  Tests,"  in  which  were  brought  out  several  facts  of  great 
interest  to  those  who  have  to  do  with  steam  boilers,  either 
operating  or  testing. 

In  the  course  of  an  extensive  experience  in  boiler  testing 
Mr.  Gasche  has  verified  experimentally  the  formula  deduced 
by    Rankine  in    1S59.     As    usually    stated    this    formula    is 

E'  BS 

— = where  E'  is  the  actual  evaporative  value  (from 

E        S  + AF 

and  at  212°  F.)  of  1  lb.  of  fuel,  E  the  theoretical  evapora- 
tive value,  S  the  heating  surface  of  the  boiler,  and  F  the 
number  of  pounds  of  fuel  burned  per  hour.     The  constants 
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A  and  15  are  to  make  the  formula  applicable  to  different  con- 
ditions. After  studying  the  results  of  numerous  boiler  trials 
Rankine  assigned  various  values  to  .\  and  1!  which  were  to 
be  used  for  different  types  of  boilers.  This  formula  is 
based  upon  two  propositions:  From  experiments  upon 
boilers  the  rate  of  heat  transmission  has  been  found  to  be 
ilirectly  as  the  sciuare  of  the  difference  in  temperature 
between  the  gases  and  the  water  in  the  boiler.  The  ratio 
E'-v-E  is  largely  dependent  upon  the  efficiency  of  the 
heating  surface,  which  is  defined  to  be  "  the  proportion 
borne  by  the  quantity  of  heat  transmitted  to  the  whole 
quantity  of  heat  which  the  hotter  body  must  lose  to  reduce 
it  to  the  temperature  of  the  colder."  Rankine  states  that 
the  formula  "  was  framed  on  the  sup|)osition  that  the  admis- 
sion of  air  and  the  management  of  the  fire  are  such  that  no 
appreciaV)le  loss  occurs,  either  from  imperfect  combustion  or 
excess  of  air,  the  construction  of  the  furnace  and  the  mode 
of  using  it  being  the  best  possible  for  each  kind   of   lioiler." 


If    we   put   the   ratio   of    the   fuel    burned    per  hour  to  the 
E'  B 

heating  surface  equal  to  R  we  get  — = ;  since  in  a 

E  I  f  AR 
given  boiler  the  ratio  of  the  heating  surface  to  the  grate 
surface  is  constant,  and  also  for  a  given  fuel  the  product  EB 
may  be  taken  as  a  constant,  we  may  express  the  actual 
equivalent  evaporation  as  E'r^C-^  (i  -|-ar),  where  r  is  the 
fuel  burned  per  sq.  ft.  of  grate  per  hour.  Fig.  i  shows  the 
results  obtained  by  Mr.  Gasche  with  four  kinds  of  coal 
burned  under  a  battery  of  two  return  tubular  boilers  hav- 
ing the  following  dimensions  : 

Diameter  of  shell  outside 6  ft.  "4  in. 

Length  of  shell  outside 19  ft-  '  ■  in- 

Number  of  flues 50. 

Diameter  of  flues 4'i  ii- 

Length  of  flues 19  ft. 

Diameter  of  stack 5-1  '"• 

Height  of  stack 60  ft.  above  grate. 

Diameter  of  steam  pipe Sin. 

Total  heating  surface i ,352  sq.  ft.  each. 

Length  of  grate 6  ft. 

Width  of  grate 5  ft.  6  in. 

Total  grate  surface 33  sq.  ft.  each. 

Ratio  of  heating  and  grate  surface 41  to  i. 

Having  determined  the  rate  of  evaporation  of  each  coal 
for  the  four  rates  of  combustion,  and  assuming  the  curve 
showing  the  variation  to  have  an  equation  of  the  form 
E  =  C  -H  ( I  -f-  ar),  the  values  of  C  and  a  were  computed  by 
the  method  of  least  squares  and  the  curves  themselves  plotted 
as  shown  in  Fig.  i.  The  16  tests  used  to  get  the  four 
curves  were  selected  at  random  from  160  tests  made  on 
the  same  boilers,  all  of  which  gave  consistent  results.  Below 
the  lower  limit,  that  is,  where  the  supply  of  air  is  excessive, 
rational  results  can  not  be  expected  and  the  dotted  portions 
of  the  curves  are  merely  to  indicate  possible  locations  for 
them  at  low  rates  of  combustion. 

From  this  the  conclusion  is  drawn  that  the  performance 
of  a  boiler  should  be  determined  from  a  series  of  trials,  in 
which  the  distinguishing  feature  is  a  deliberate  variation  of 
the  rate  of  combustion  for  the  successive  tests.  A  few 
isolated  trials  will  give  no  conclusive  evidence  of  the  evapor- 
ative value  of  a  given  fuel  under  a  given  boiler  or  the  value 
of  other  quantities  to  determine  which  trials  are  made. 
While  the  formula  as  given  above  has  been  shown  to  be 
correct,  it  must  be  borne  in  mind  that  the  use  of  the  same 
coal  under  boilers  varying  widely  in  type  or  size  will  gener- 
ally produce  a  different  curve  of  evaporation,  because  such 
a  change  will  involve  important  alterations  in  both  amount 
and  tlistribution  of  heatnig  surface. 

The  next  point  made  by  Mr.  Gasche  is  that  regenerative 
devices  such  as  feed  water  heaters  or  economizers  effect  a 
compound  saving,  which  may  be  divided  into  two  parts: 

The  heat  actually  recovered  which  has  a  fuel  equivalent. 
If  II  denote  the  total  (heat  above  32°  F.)  of  i  lb.  of  steam 
at  boiler  pressure,  ij  the  "  heat  of  the  liquid  "  of  the  water  at 
the  initial,  and  Q  the  heat  of  the  liquid  at  the  final  tempera- 
ture of  the  feed  water,  the  saving  in  per  cent  by  raising 
the  temperature  of  the  feed  is  100  (Q — <i)h-  (H — q.) 

A  further  saving  is  effected,  because  to  generate  the 
same  amount  of  steam  after  the  attachment  of  the  feed  water 
heater  less  heat  is  reipiired  and  the  coal  is  burned  at  a  lower 
rate  of  combustion,  thus  increasing  the  actual  evaporative 
value  of  the  fuel. 

Let  F  e(|ual  the  total  fuel  fired  per  hour  and  G  equal  the 
area  of  the  grate. 


602 


^1?i^5\ailM^5{e^^ 


Before  the  attachment  of  the  feed  water  heater  the  steam 
evaporated  (from  and  at  212^')  is  FE'  ^  FC -=-  (i  +  ar). 

The  fuel  equivalent  of  the  heat  returned  to  the  boiler  by 
the  heater  is  F  (Q— q)  -H  (H— q). 

The  reduction  in  the  rate  of  burning  the  fuel  is,  r  (Q — q) 
--(H-q.) 

The  formula  for  the  evaporative  value  of   the  fuel  at  the 
C 

reduced  rate  is  E"  = . 

1  +ar[i-(Q-q)--(H-q)] 
Were  the  same  amount  of  fuel  to  be  burned  at  this  new 
rate    the    increased    steam    output  would  be   F    (E" — E'), 
which    has  a    fuel  equivalent  of  F  (E" — E')-^E".     This 
reduces  to  Far  (Q  —  q)  -1-  (i  +ar)  (H — q). 

When  this  is  added    to    the   fuel  equivalent  of    the   heat 

returned  to  the  boiler  we  have  as  the  total  saving  in  pounds, 

(Q-q)  (.4-   2ar)  (Q^q)  (  i  +  2  ar) 

F or  in  per  cent,  100 

(H_q)(i-far)  (H-q)(i+ar) 

In  the  event  that  the  et[uation   of  the  curve   of   evapora- 
lion  is  of   the  form  E'  =C  -h  (ar — i),  the  saving  in  fuel  is 
(Q— q).  (2  ar— 1) 

(H-q)  (ar-i) 
The  correctness  of  this  reasoning  is  verified  in  a  series  of 
tests  made  on  a  battery  of  three  Stirling  boilers  with  a  Green 
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surface  alone.  From  i,  2a,  3a  and  |a  the  equation  of  the 
curve  was  computed. 

Tests  1  and  2  were  made  under  as  nearly  as  may  be  the 
same  conditions,  except  that  the  economizer  was  not  used  in 
I  ;  the  boiler  pressure  and  the  initial  temperature  of  the 
feed  were  nearly  the  same  in  both  and  the  total  equivalent 
evaporation  per  hour  differed  by  less  than  3  per  cent. 
The  coal  to  evaporate  1,000  lbs.  of  water  from  and  at  212° 
F.  was  193.4  "^®-  ''^  ^'^-  '  ^""^  ■59-5  '^*-  '"  ^°'  -I  a  gain  of 
17.5  per  cent.  The  gain  due  to  the  heat  saved  by  the 
economizer  would  be  100  (172.1 — 39.3) -h  ( 1 1S1.8 — 39.3) 
—  1 1.6  per  cent. 

Comparing  tests  5  and  6,  it  is  seen  that  the  saving  by  the 
use  of  the  economizer  is  21.2  per  cent;  the  rate  of  combus- 
tion was  practically  the  same  in  both,  being  13  lbs.  of  dry- 
coal  per  sq.  ft.  of  grate  in  5  and  12.3  lbs.  in  6.  The  gain 
here  is  due  to  another  cause.  The  rate  of  combustion  was 
so  low  as  to  take  the  tests  out  of  the  range  to  which  the 
formula  is  applicable,  there  being  loss  through  excess  of 
air,  and  consistent  results  can  not  be  expected ;  but  there  is 
a  reason  why  an  economizer  should  prove  more  valuable 
under  these  conditions.  An  excess  of  air  reduces  the  initial 
temperature  of  the  furnace  gases,  and,  assuming  the  tempera- 
ture when  leaving  the  boiler  to  be  the  same  in  both  cases, 
the  heat  taken  up  in  the  economizer  will  be  a  greater  per 
cent  of  the  total. 

The  lower  the  initial  temperature  of  the  furnace  gases 
the  less  will  be  difference  in  the  heat  transmitted  by  succes- 
sive unit  areas  of  heating  surface,  and  if  we  imagine  the 
abnormal  condition  where  each  square  foot  is  equally 
efficient  in  transmitting  heat,  it  becomes  apparent  that  with 
the  apparatus  under  consideration  the  economizer  would 
transmit  over  one  third  of  the  total. 

Another  point  not  mentioned  in  the  paper  is  the  fact  that 
it  is  more  economical  to  have  additional  heating  surface  in 
the  economizer  than  in  the  boiler  itself  even  if  the  cost  be 
the  same.  The  circulation  is  such  in  a  well  designed  boiler 
that  the  temperature  of  the  contents  may  be  said  to  be 
practically  the  same  while  in  the  economizer  the  circulation 
is  slower  and  always  in  one  direction  so  that  the  gases  as 
they  become  cooled  are  always  meeting  tubes  with  colder 
water  triving  the  ideal  arrangement  for  transmitting  heat. 


fuel  economizer  attached.     The  grate  surface  and   the  heat- 
ing surfaces  were  as  follows  : 

Grate  surface  of  3  boilers 279  sq.  ft. 

Heating  surface  of  3  boilers 9.543  sq.  ft. 

Ratio  G.  S.  toH.  S 1:34.2. 

Number  of  economizer  tubes 448 

Heating  surface  l  tube lo.6g  sq.  ft. 

Heating  surface  448  tubes 4.749  sq.  ft. 

The  plant  had  been  in  operation  about  two  weeks  at  the 
time  the  tests  were  made,  yet  it  was  subject  to  considerable 
losses  from  air  leakage,  and  the  departure  of  the  observed 
results  from  the  curve  of  evaporation  for  Ardmoor  coal 
under  a  Stirling  boiler  of  this  size  and  type  are  attributed  to 
this  cause  more  than  any  other. 

Fig.  2  shows  the  evaporation  per  lb.  and  the  rate  of  com- 
bustion for  the  six  tests  which  were  made.  Nos.  i  and  6 
were  made  without  the  economizer  in  use,  Nos.  2,  3,  4  and 
5  with  the  economizer.  The  points  in  Fig.  2  which  are 
marked  2a,  3a,  4a  and  5a  show  the  boiler  performance  alone 
for  tests  3,  3,  4  and  5  ;  that  is,  they  show  the  equivalent 
evaporation  due  to  the  heat  taken   up  by  the  boiler  heating 


In  the  introduction  to  this  paper  Mr.  Gasche  criticises  the 
"standard"  method  of  conducting  boiler  trials  and  shows 
that  serious  errors  in  the  evaporation  per  pound  of  coal 
result  from  following  the  recommended  practice  of  the 
American  Society  of  Mechanical  Engineers.  The  errors 
result  from  drawing  the  fires  at  the  start  and  letting  them 
burn  out  at  the  stop,  being  in  both  cases  such  as  to  decrease 
the  true  rate  of  evaporation. 

The  idea  in  drawing  the  fire  and  rekindling  it  at  the  start 
is  to  ascertain  the  weight  of  fuel  burned  with  greater  exact- 
ness than  can  be  done  by  measuring  or  estimating  the  thick- 
ness of  the  fire  at  the  commencement  and  bringing  it  as 
nearly  as  ma}'  be  to  the  same  thickness  at  the  close. 

It  is  stated  that  in  point  of  fact  the  heat  lost  by  the  boiler 
during  the  rekindling  far  exceeds  the  heat  equivalent  of  the 
difference  of  the  two  estimates  made  in  taking  a  "flying 
start." 

When  the  fire  is  permitted  to  burn  out  at  the  close  there 
is  of  necessity  a  decrease  in  the  e\aporation  at  that  time 
and  the  apparent  average  rate  of  evaporation  is  lower  than 
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the  actual  rate  during  the  ofreater  portion  of  the  trial.  The 
rate  of  firing  is  also  reduced,  but  in  a  less  degree,  so  that  the 
evaporation  per  pound  of  coal  computed  for  the  whole  test 
is  lower  than  the  actual   performance. 

*  *   * 
Cost  of  Power  House  Operation, 


^Vith  this  issue  we  commence  the  publication  of  monthly 
reports  of  power  house  performance  with  the  object  of 
putting  on  record,  so  as  to  be  easily  available  for  reference 
and  comparison,  data  as  to  the  cost  of  operation.  The  value 
of  such  data  regularly  collected  will  be  readily  appreciated 
and  we  have  received  the  assurance  of  their  hearty  coopera- 
tion from  several  general  managers  who  have  heretofore 
made  a  practice  of  exchanging  such  reports  with  each  other. 

The  value  of  the  data  will  be  the  greater  as  the  number 
of  stations  included  in  the  table  increases  and  we  ask  each 
manager  who  is  interested  in  such  a  comparison  to  contribute 
his  share  by  sending  us  the  report  of  his  station. 


has  the  Buffalo  I't  Niagara  Falls  Electric  road  carried  so 
many  passengers  in  such  a  short  period.  Every  car  that 
left  Buffalo  and  the  Falls  for  several  days  was  so  crowded 
that  even  standing  room  on  them  was  at  a  premium.  Many 
rode  the  entire  distance  with  but  the  smallest  foothold  on  the 
platform,  and  on  the  return  at  Niagara  Falls  the  down  cars 
were  met  blocks  up  the  street  by  people  anxious  to  make 
the  return,  and  who  desired  to  board  the  cars  before  they 
reached  the  big  crowd  at  the  foot  of  Falls  street,  the  turning 
point  of  the  line.  The  picture  presented  herewith  gives 
readers  of  the  Street  Railway  Review  a  good  idea  of 
the  manner  the  yellow  cars  were  seized  upon  by  strucrglino- 
humanity  at  the  Falls.  Long  before  they  stopped,  they 
were  surrounded  by  hundreds  of  people  who  followed  them 
along.  Police  were  detailed  to  board  them  and  keep  the 
crowd  back,  but  in  all  cases  this  method  was  not  fully 
effective.  Men  and  women  climbed  into  the  windowsof  the 
car,  and  in  the  picture  a  woman  is  to  be  seen  going  in  throuc'h 
the  forward  car.     It  is   much   to  the  credit  of  the  manage- 


COST    OF    I'OWEK    FOR    ELECTRIC    RAILWAYS. 


Month. 

Output 

Measured 

by 

Monthly 
Output, 

Kilowatt- 
Hours. 

Cost  of  Electrical  Output  per  Kilowatt- 
Hour — Cents. 

Gals. 

Cylinder 

Oil  per 

10,000 

k.  w.  h. 

Gals. 
Lubrica- 
ting Oil 
per 
10,000 
k.  w.  h. 

Lbs. 
Water. 

per 

Lb. 
Coal. 

Lbs. 

Station. 

Fuel. 

Labor. 

Supplies, 

Oil, 

Waste,  etc. 

Water. 

Re- 
pairs. 

Total. 

Coal. 

per 

k.w.h. 

J 

June. 
June. 
June. 
June. 

June. 
June. 
June. 

Wattmeter. 
Wattmeter. 
Wattmeter. 
Wattmeter. 

Wattmeter. 
Wattmeter. 

1 ,008,360 
1 50,096 
164,202 
240.565 

850,400 

AGO.  ;So 

•>93 

.522 

•550 
.461 

.300 

••-43 
.580 

.214 
.264 
.301 
.249 

.210 
.248 

.020 
.1  12 
•054 
•039 

.020 
.125 
.070 

.031 
.000 

.003 

.010 

.076 
.008 
.010 
.006 

.050 
.098 

•534 
.906 
.914 
•75S 

■590 
1.714 
.920 

10.5 

4.86 
6.22 
4- 

5^S 

5-09 

9^4 

7- 

^•5 

6.9 
6.378 

5.6, 

T 

3-3 
4.28 

4-4 
3^67 

3^55 
3^^3* 

5.  Metropolitan  Ele- 
vated, Chicago. 
6 

2. 

1.2 

5- 

' 

7- 

*()il  used  for  fuel. 


LARGE  CROWDS  AT  NIAGARA. 


During  the  national  encampment  of  the  (iraiid  Army  of 
the  Republic  in  Buffalo  last  month  the  trolley  car  service 
both  in  that  city  and  at  Niagara  Falls  was  very  much  appre- 
ciated, as  was  evinced  by  the  thousands  of  extra  passengers. 
All  who  attended  the  encampment  quite  naturallj'  desired  to 
see  the  Falls,  and  the  steam  roads  and  trolley  line  to  that 
city   were   all   well   patronized.     Never  before  in  its  history 


ment  of  the  road  that  this  enormous  number   of   people  was 
carried  without  accident. 

The  gorge  road  at  the  Falls  also  did  a  big  business,  and 
it  was  forced  to  borrow  cars  from  the  Niagara  Falls  ..S:  Suspen- 
sion Briilgc  line  to  accommodate  travel. 


CHICAGO  SUBURBAN  NOW  A  YERKES  LINE. 


G.   A.   R.   VIblTOKS   AT   NMOAKA    PALLS. 


It  will  be  remembered  that  when  undertaking  the  con- 
struction of  the  Suburban  Railroad,  Chicago,  the  line  which 
embraces  the  suburban  tracks  of  the  Chicago  <.t  Northern 
Pacific  Railroad  and  a  short  length  of  the  Wisconsin  Central 
main  line,  Naugle,  llolcomb  <fe  Co.  also  contracted  to  operate 
the  line  for  the  period  of  two  years  if  the  Suburban  Com- 
pany so  desired.  On  August  17,  the  contract  as  regards 
operation  was  terminated.  The  Suburban  Company  is 
controlled  by  Mr.  ^■erkcs,  J.  M.  Roach,  vice-president  of 
llic  West   Chicago  being  the  receiver. 

It  is  quite  probable  that  the  power  house  of  the  company 
at  22nd  street  and  Harlem  avenue  will  be  shut  down  for  the 
present  and  power  supplied  from  the  Cicero  &  Proviso 
station,  until  such  time  as  the  increase  in  traffic  shall  make 
the  list'  (if  the  oilier  necessary. 

.\  moonlight  excursion  was  given  under  the  auspices  of 
the  conductors  and  motormen  of  the  Chester  (Pa.)  Traction 
Company    to  Washington  Park,   September  2. 
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A  NEW  BRAKE  SHOE. 


The  requirements  for  the  ideal  brake  shoe  may  be  stated 
as  follows  :  It  shall  give  a  high  coefficient  of  friction,  in 
order  that  the  train  may  be  quickly  stopped.  The  coefficient 
of  friction  shall  be  uniform  throughout  the  entire  application 
in  order  that  the  wheels  be  not  skidded.  It  shall  not 
roughen  the  wheel  tread.  It  shall  not  wear  rapidly.  It 
shall  be  noiseless. 

The  latest  and  most  complete  data  upon  brake  shoes  are 
the  result  of  the  extensive  shop  tests  made  by  a  committee 
of  the  Master  Car  Builders'  Association,  at  the  shops  of  the 
Westinghouse  Air  Brake  Company  during  the  years  1894, 
5  and  6 ;  these  results  show  that  none  of  the  metal  shoes 
(there  were  14  different  kinds  tested)  fulfill  the  specifications 
for  the  ideal.  Soft  cast  iron  gives  a  high  coefficient  and  a 
quick  stop,  but  the  coefficient  rises  rapidlj'  as  the  speed 
decreases  and  unless  the  braking  pressure  be  reduced  toward 
the  end  of  the  stop  there  is  great  danger  of  skidding  the 
wheel.  In  fact  with  all  metal  shoes  there  is  a  great  increase 
in  the  coefficient  of  friction  near  the  end  of  the  stop  A 
cast  iron  shoe  on  a  steel  wheel  roughens  the  wheel  tread 
less,  and  on  a  cast  iron  wheel  roughens  the  tread  more 
than  do  the  other  shoes.  Soft  cast  iron  shoes  wear  very 
rapidly. 

Steel  or  wrought  iron  shoes  smooth  the  tread  of  cast  iron 
wheels,  but  score  steel  tires  badly  ;  the  harder  the  shoe  the 
worse  the  cutting.  They  wear  longer  than  cast  iron  shoes 
but  have  lower  coefficients  of  friction.  Shoes  of  cast  iron 
with  steel  or  wrought  iron  insets,  and  malleable  iron  shoes 
have  lower  coefficients  than  the  cast  iron  shoes,  and  in  gen- 
eral may  be  said  to  lie  between  cast  iron  shoes  and  steel 
shoes,  the  good  and  bad  qualities  of  both  being  somewhat 
toned  down. 

The  chilled  iron  shoes  wear  a  long  time  but  have  a  very 
low  coefficient  of  friction  and  screech  most  abominably. 

In  the  spring  of  1S96  a  composition  shoe,  known  as  shoe 
"  P"  in  the  published  reports,  consisting  of  a  cast  iron  shell 
filled  with  a  mixture  of  which  iron  turnings,  sawdust  and 
plumbago  are  prominent  ingredients,  was  tested  and  found 
to  have  a  higher  coefficient  of  friction  than  soft  cast  iron  ; 
further,  the  coefficient  was  practically  constant  throughout 
the  application,  the  effect  of  the  shoe  was  to  give  the  wheel 
tread  a  high  polish  both  on  cast  iron  and  steel  wheels,  and 
it  was  perfectly  noiseless.  In  fact  so  far  as  a  shop  test 
could  determine  it  was  the  ideal  shoe. 

Road  tests  of  this  shoe  have  since  been  made  and  it  is 
reported  that  after  a  short  time  in  service  the  composition 
filling  the  shell  disintegrates  and  falls  out,  leaving  only  the 
edges  of  the  shell  bearing,  so  that  notwithstanding  the  fact 
that  this  shoe  has  a  high  and  uniform  coefficient  of  friction, 
polishes  the  wheel  and  does  not  screech,  its  failure  to  stand 
up  under  service  has  prevented  its  extensive  use,  and  for  this 
reason  our  readers  are  probably  not  familiar  with  it,  and  do 
not  appreciate  the  merits  of  composition  shoes. 

The  most  recent  composition  shoe  is  one  which  has  been 
developed  by  A.  J.  Allen  and  J.  F.  Morrison,  of  the  South 
Side  Elevated  Railroad,  Chicago.  It  consists  of  a  cast  iron 
shell  filled  with  a  mixture  of  iron  turnings  and  mineral 
cement  put  in  under  pressure.  This  mixture  is  comparatively 
soft ;  pieces  of  it  may  be  dug  out,  but  when  replaced  they 
are  as  much  a  part  of  the  shoe  as  in  the  beginning.  Shoes 
in  which  the  filling  was  originally  1 14  in.  deep,  after  running 
18,000  miles  in  this  particularly  severe  service  (21^  stops  to 


the  mile)  wore  down  until  the  filling  was  only  y^  in.  deep 
but  it  shows  no  signs  of  disintegrating  and  falling  out.  A 
set  of  shoes  put  in  service  May  21,  after  running  16,066 
miles  showed  wear  of  from  i  in.  to  1  ^^  in.  each.  The 
reduction  in  the  wheel  diameter  in  this  time  was  yV  i'l- 
Aside  from  the  good  wearing  qualities,  which  equal  or 
excel  those  of  the  chilled  shoes  formerly  in  use  on  the  Alley 
"  L,"  they  have  a  high  and  a  uniform  coefficient  of  friction, 
are  noiseless  in  action  and  give  the  wheel  tread  a  high  polish. 
Further,  the  cost  of  the  materials  forming  the  composition 
is  not  great  and  the  shoe  can  be  sold  at  the  same  or  even  a 
Ibwer  price  than  many  of  the  metal  brake  shoes  now  on  the 
market. 

The  Allen-Morrison  shoe  was  developed,  not  because  of 
any  desire  on  the  part  of  the  inventors  to  make  a  "new 
brake  shoe",  but  as  the  result  of  an  effort  to  find  a  shoe  suited 
to  the  needs  of  the  South  .Side  Elevated  Railroad,  and  its 
adoption  by  the  company  after  making  the  service  tests 
described  calls  attention  to  the  merits  of  composition  shoes. 

We  believe  that  this  subject  deserves  the  careful  consider- 
ation of  street  railway  managers.  The  higher  speeds  made 
possible  by  the  adoption  of  mechanical  motive  power  and 
the  fact  of  operation  in  crowded  streets  require  that  cars  be 
under  the  best  possible  control,  that  is,  the  brake  shoes 
used  should  be  capable  of  stopping  the  car  quickly.  The 
frequent  stops  make  it  desirable  for  the  comfort  of  pass- 
engers that  the  brake  shoes  should  be  noiseless  and  smooth 
in  action.  Both  of  these  qualities  as  well  as  the  equally 
desirable  one,  from  a  financial  standpoint,  of  a  long  life 
appear  to  be  embodied  in  this  brake  shoe. 


MILLER-KNOBLOCK  WILL  MAKE  ELECTRI- 
CAL SUPPLIES. 


The  Miller-Knoblock  Company,  South  Bend,  Ind.,  whose 
electric  street  sprinkling  cars  are  well  known,  is  adding  to 
its  already  large  business,  an  electrical  department,  which 
will  be  under  the  direct  supervision  of  A.  W.  Morrell,  an 
experienced  electrical  engineer  and  constructor,  who  has  had 
years  of  experience  in  street  railway  motor  work.  It  is  the 
intention  of  the  company  to  manufacture  and  carry  in  stock, 
ready  to  ship  at  a  moments  notice,  Morrell's  improved 
assembled  motor  commutators  for  street  railway  motors. 
The  fact  that  street  railway  men  can  procure  assembled 
commutators  for  any  and  all  standard  street  railway  motors 
will  be  appreciated.  It  will  also  carry  in  stock  armature 
coils  for  all  the  standard  motors.  A  complete  equipment 
for  the  rewinding  of  armatures  has  been  put  in. 

Mr.  Morrell,  who  has  charge  of  the  electrical  department 
has  had  long  experience  in  electric  street  railway  work  and 
is  well  known  at  St.  Louis,  Minneapolis,  Indianapolis  and 
Cleveland,  where  he  has  had  charge  at  different  times  of 
important  works. 

A  young  couple  sought  notoriety  by  being  married  on  a 
trolley  car  in  Hoboken,  N.  J.  The  ceremony  was  per- 
formed by  a  justice  of  the  peace  and  the  conductor  acted  as 
best  man. 

An  ordinance  has  been  passed  imposing  a  tax  of  $25  a 
year  on  each  car  operated  by  the  street  railway  companies 
in  Denver.  This  more  than  doubles  the  city's  revenue  from 
this  source,  as  heretofore  the  license  has  been  on  the  whole 
train. 


(^ticd.S^mlw&y'j^eVleW* 


605 


HOLLOW  FORGED  SHAFT  FOR  UNION  ELEVATED  RAILWAY,  CHICAGO. 


This  shaft  is  one  of  three  built  by  the  Bethlehem  Iron 
Company  of  South  Bethlehem,  Pa.,  for  the  three  1,500-k. 
w.  direct  connected  units  now  being  installed  in  the  power 
house  of  the  Union  Elevated  Railroad  of  Chicago.  The 
dimensions  are  :  Diameter  of  fly-wheel  hub,  28  in. ;  diam- 
eter of  bearings,  22  in. ;  diameter  of  axial  hole,  9  in. ;  length, 
21  ft.  9^  in.     The  weight  is  30,200  lb. 


Three  shafts  similar  to  this  were  made  at  the  same  time 
for  engines  in  the  power  house  of  the  Chicago  City  Rail- 
way and  four  for  engines  built  by  the  E.  P.  Allis  Company 
of  Milwaukee  for  the   Northwestern    Elevated  of  Chicago. 

We  regret  that  the  photograph  from  which  this  illustra- 
tion was  made  was  received  too  late  for  us  to  place  it  with 
the  article  on  page  578  of  this  issue. 


WESTERN  GEAR  COMPANY   OF  MIL- 
WAUKEE. 


WEST  END  ROAD,  BOSTON,  LEASED, 


The  Western  Gear  Company  of  Milwaukee  has  been 
incorporated  and  has  purchased  the  plant  and  business  of  the 
co-partnership  which  formerly  existed  under  the  same  style. 
Herman  W.  Falk,  who  is  so  well  known  in  the  street  rail- 
way world  as  president  of  the  Falk  Manufacturing  Com- 
pany, has  purchased  a  large  interest  in  the  business  and  is 
president  of  the  compaay.  The  other  officers  are  Adolph 
Quentin,  vice-president  and  treasurer,  and  Charles  L.  Jones, 
secretary. 

The  plant  has  been  greatly  increased  and  the  company 
has  now  facilities  for  handling  business  and  which  will  per- 
mit it  to  fill  large  orders  promptly.  Its  specialty  is  the 
manufacture  of  gears  and  pinions  for  street  railway  motors. 
These  are  made  by  the  new  process,  which  is  patented,  the 
patents  being  the  exclusive  |)roperty  of  this  company  ;  the 
special  machinery  used  is  also  patented.  This  process  differs 
radically  from  those  employed  by  other  gear  makers  in  that 
the  teeth  of  the  gears  are  formed  in  the  casting  before  being 
cut,  and  are  not  cut  from  a  solid  blank  or  rim.  The  effect 
of  this  is  to  give  a  uniform  and  close-grained  metal  in  the 
tcelh,  and,  consequently,  the  gears  have  greater  strength 
and  a  longer  life.  That  such  is  the  fact  has  been  proved  by 
tests  of  gears  made  by  the  ordinary  process  and  by  this 
method. 

It  is  reported  that  a  continuation  of  the  Easton  line  is  to 
be  built  between  Bethlehem  and  Allentown,  Pa. 


The  West  End  Street  Railway  Company  which  owns 
2S5  miles  of  track  in  the  city  of  Boston  has  leased  its  prop- 
erty to  the  Boston  Elevated  Railroad  Company.  The 
directors  of  the  two  companies  have  ratified  the  lease,  a 
synopsis  of  the  terms  of  which  is  given  below  : 

On  or  before  January  i,  1898,  at  least  S5,ooo,ooo  in  cash  shall  have 
been  paid  in  upon  the  capital  stock  of  the  Boston  Elevated.  Until 
such  payment  the  West  End  is  to  remain  in  possession.  The  lease  Is 
not  to  be  valid  until  the  Board  of  Railroad  Commissioners  have  given 
their  approval  of  it. 

The  elevated  company  is  to  pay  all  expenses  of  the  West  End  of 
every  kind,  including  the  maintenance  of  -the  corporation;  also 
$3,750  each  six  months,  and  8  per  cent  on  the  West  End  common  and 
preferred  stocks.  The  West  End  turns  over  to  the  elevated  every- 
thing, including  cash  on  hand  and  the  subway  contract.  The  lease 
runs  for  gg  years.  The  elevated  pays  all  West  End  indebtedness, 
except  the  schedule  indebtedness,  and  all  taxes  and  all  expenses  in 
connection  with  transfer  or  registration  of  West  End  stock. 

In  the  case  of  any  disagreement  under  the  lease,  or  anything  growing 
out  of  it,  the  issue  shall  he  determined  by  arbitrators,  each  side  select- 
ing one,  and  they  choosing  a  third.  In  case  of  failure  to  appoint  an 
arbitrator  or  agree  upon  a  third,  the  railroad  commissioners  or  chief 
justice  of  the  supreme  court  may  appoint  the  same. 


Three  years  ago  the  lighting  company  of  Stevens  Point, 
Wis.,  received  a  franchise  for  a  street  railway  which  was  to 
be  built  within  three  years  under  a  forfeit  of  $2,000.  Hard 
times  and  the  use  of  bicycles  made  prospects  very  poor  and 
the  lines  were  not  constructed.  The  city  made  a  compro- 
mise with  the  company  and  accepted  $500  to  cancel  the 
franchise. 
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C.  M.  Boyce,  for  five  years  superiiiteiKiL-m  of  the  Hornellsville  (N. 
Y.)  Electric  Railway,  has  resigned. 


John  Robinson  has  resigned  the  superintendency  of  the  Benning- 
ton (Vt.)  &  Woodford  Electric  Railroad  Company. 


A.  J.  Cassatt  has  been  elected  a  director  of  the  I'nion  Traction 
Company,  Philadelphia,  to  succeed  Caleb  F.  Fox,  who  resigned. 


E.  T.  Birdsall  of  New  York  has  been  engaged  as  consulting  elec- 
trical engineer  for  the  proposed  Springfield  &  Southwestern  Street 
Railway,  Springfield,  Mass. 

Charles  R.  Bishop,  secretary  of  the  American  District  Steam  Com- 
pany, Lockport,  N.  Y.,  made  a  pleasant  call  at  the  Review  office 
while  in  Chicago  last  week. 

W.  J.  Hart,  who  has  been  general  managerof  the  I'nion  Street 
Railway,  has  accepted  a  flattering  offer  to  manage  the  fine  Inter- 
Urban  Railway  of  Saginaw,  Mich. 


G.  B.  Lindsay,  president  of  the  Chester  (Pa.)  Traction  Company, 
has  sailed  from  New  York  on  the  Lucania  to  spend  a  vacation  in 
Europe.     He  will  return  during  the  present  month. 


Geo.  E.  Randolph,  general  manager  and  superintendent  of  the 
Denver  City  Railroad  Company,  has  resigned  that  position  to  accept 
the  Denver  agency  of  the  State  Mutual  Insurance  Company  of 
Worcester,  Mass.  

David  T.  Bound,  who  was  roadmaster  of  the  Wilkesbarre  (Pa.)  & 
Wyoming  Valley  Traction  Company  has  been  appointed  superin- 
tendent of  the  Wilkesbarre  &  Northern  Railway  to  succeed  A.  A. 
Holbrook,  resigned.  

R.  M.  Douglass,  general  manager  and  purchasing  agent  of  the 
Schuylkill  Valley  Traction  Company,  Norristown,  Pa.,  has  been 
chosen  secretary  and  treasurer  of  the  company,  vice  W.  F.  Kling  of 
the  West  End  Trust  Company  of  Philadelphia,  resigned. 


It  is  stated  that  A.  J.  Cassatt,  of  the  Pennsylvania  Railroad  Com- 
pany, has  decided  to  become  identified  with  the  Union  Traction 
Company  of  Philadelphia  and  will  serve  on  the  board  of  directors, 
filling  the  vacancy  caused  by  the  resignation  of  C.  S.  Vox. 


E.  J.  Wessels,  general  manager  of  the  Standard  Air-Brake  Com- 
pany, after  a  three  months  business  trip  in  Europe,  returned  on  the 
"Lucania,"  arriving  in  New  York  on  August  27.  While  abroad  Mr_ 
Wessels  attended  the  street  railway  convention  in  Hamburg. 


P.  A.  B.  Widener,  of  Philadelphia,  who  is  largely  interested  in  the 
street  railways  of  that  city  and  Pittsburg,  is  announced  as  a  candidate 
for  the  gubernatorial  nomination.  He  is  said  to  be  Senator  Quay's 
favorite  for  the  nomination,  which  means  much  in  Pennsylvania. 


Joseph  Shabeck,  division  superintendent  of  the  West  Chicago 
Street  Railroad  Company,  has  received  an  appointment  from  Gov- 
ernor Tanner  of  Illinois.  The  motormen  and  conductors  of  his 
station  presented  him  with  a  gold  watch  as  a  token  of  their  friend- 
ship and  esteem. 

Edward  A.  Meysenburg  and  Francis  B.  Badt  have  associated 
themselves  under  the  style  Meysenburg  &  Badt,  Incorporated,  as 
brokers,  contractors  and  engineers,  making  a  specialty  of  consulting 
engineering  and  expert  work  in  patent  causes.  Their  office  is  1522 
Monadnock  building,  Chicago. 


W.  P.  Buckner,  superintendent  of  the  12th  street  division  of  the 
Metropolitan  Street  Railway  Company  of  Kansas  City,  has  resigned 
to  accept  a  more  lucrative  position  with  the  Kansas  City  Railroad. 
He  has  been  an  employe  of  the  company  for  1 1  years  and  no  one  has 
yet  been  named  to  fill  his  place. 


C.  F.  Orthwein,  who  was  chosen  president  of  the  Southern  Electric 
Railway  Company  of  St.  Louis  last  March,  has  resigned  to  take  a 
much  needed  rest  and  later  a  trip  to  Europe.  He  still  retains  his 
financial  interest  in  the  company  and  has  consented  to  nominally  act 
as  first  vice-president.  Corwin  H.  Spencer,  ex-president  of  the 
Merchants'  Exchange  and  vice-president  of  the  Southern  company, 
was  elected  president.     The  other  officials  remain  the  same  as  before. 


NEW  PUBLICATIONS. 


Vol.  ^o  of  the  Proceedings  of  the  Master  Car  Builders'  Association, 
being  a  verbatum  report  of  the  Convention  at  Old  Point  Comfort  in 
June  last,  has  been  issued  and  copies  may  be  obtained  of  the  Secre- 
tary, John  W.  Cloud,  974  Rookery  Building,  Chicago.  Price  to  others 
than  members  of  the  Association,  Si .50,  postage  20  cents  additional. 


The  Money  (2uestion,  by  Henry  V.  Poor.  H.  V.  &.  H.  W.  Poor, 
publishers.    Octavo,  paper,  202  pages.     Price,  50  cents,  postpaid. 

The  author  states  that  all  of  our  money  other  than  gold  is  bad  and 
advocates  the  funding  of  the  entire  national  debt  and  the  re-establish- 
ment of  the  National  Bank.  The  name  of  the  author  is  a  guarantee 
that  in  this  work  on  money,  facts  are  not  perverted. 

Johnston's  "Electrical  and  Street  Railway  Directory"  for  1897. 
Containing  lists  of  Electric  Light  Central  Stations,  Isolated  Plants, 
Mining  Plants,  Street  Railways  (electric,  horse  and  cable).  Tele- 
graph Companies,  District  Messenger  Companies,  Telephone  Com- 
panies, Manufacturers  and  Dealers  in  Electrical  and  Street  Rail- 
way Apparatus,  Machinery  and  Supplies;  The  W.  J.  Johnston 
Company.,  New  York.     752  pages,  cloth.     Price,  $5.00. 

In  preparing  this  directory  the  aim  has  been  to  secure  reliable  data 
as  to  street  railway,  electrical  and  other  interests  and  classify  it  so  that 
it  is  convenient  for  reference.  The  work  has  been  brought  up  to 
date,  and  includes  the  United  States,  Canada,  Mexico  and  Cuba. 
For  street  railway  companies,  the  capital  stock,  names  of  officers, 
including  manager,  superintendent,  electrician  and  purchasing 
agent,  and   mileage  are  given. 


Poor's  Manual,  1897.  H.  V.  &  H.  W.  Poor,  publishers,  44  Broad 
street.  New  York;  A.  C.  McClurg  &  Co.,  117-121  Wabash  avenue, 
Chicago.     Price,  S7.50. 

This  is  the  30th  annual  edition  of  Poor's  Manual,  the  accepted 
authority  on  the  railroads  of  the  United  States  and  allied  interests. 
In  the  present  edition,  in  pursuance  of  the  policy  of  revising  rail- 
way histories,  there  are  given  exhaustive  reviews  of  the  Erie,  Illinois 
Central  and  Southern  railroads.  For  the  better  comprehension  of  the 
mileage  and  ramifications  of  the  larger  systems  the  work  contains  a 
series  of  officially  revised  maps.  The  tables  descriptive  of  the 
funded  debts  of  the  several  companies  are  as  complete  as  in  former 
editions.  The  data  concerning  electric  and  other  tramways  first 
introduced  in  Poor's  Directory  of  Railway  Officials  and  Manual  of 
American  Street  Railways  is  now  incorporated  in  the  "  Manual  of 
Railroads,"  120  pages  being  devoted  to  street  railways  in  all  cities  in 
the  United  States  having  a  population  of  25,000  or  more.  These  state- 
ments show  the  history,  mileage,  equipment,  operations,  income  and 
capital  accounts,  directors,  officers,  etc.,  and  are  as  complete  as  for 
the  steam  roads. 


OBITUARY. 


Thomas  Start/ell,  an  employe  of  the  Buffalo  Traction  Company, 
was  killed  by  an  electric  shock  while  stringing  wires.  He  had  the 
wire  across  his  shoulder  and  with  the  assistance  of  another  wireman 
was  drawing  it  taut.  The  wire  came  in  contact  with  a  lighting  cir- 
cuit and  killed  Startzell  but  did  not  injure  his  companion. 


Robert  C.  Shelmerdine,'general  receiver  of  the  Union  Traction 
Company,  Philadelphia,  died  suddenly  from  heart  disease  at  his  sum- 
mer home  near  Abington,  Pa. 


Charles  H.  Murray,  who  was  interested  in  the  street  railway,  elec- 
tric light  and  water  works  companies  of  Larchmont,  N.  Y.,  died  at 
the  age  of  80.  He  was  a  man  of  great  wealth  and  many  charitable 
institutions  profited  by  his  generosity. 
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ALLOTMENT  OF  EXHIBIT  SPACE  AT  NIAG- 
ARA FALLS  CONVENTION. 


3b 


At  this  writing  the  construction  of  the  annex  to  the 
Armory  in  which  the  exhibits  will  be  displayed,  is  pro- 
gressing nicely,  and  Secretarj'  Penington  reports  that  about 
2,500  sq.  ft.  in  addition  to  what  was  expected,  will  be  avail- 
able. This  extra  space  however,  with  what  was  first 
planned  has  all  been  taken,  and  it  has  been  found  necessary 
again  this  vear  to  cut  down  the  applications  in  making  the 
allotment  in  order  to  have  enough  to  go  around.  Full)' 
j,i;oo  sq.  ft.  more  space  could  have  been  sold  if  it  had  been 
available,  and  this  in  view  of  the  fact  that  everything  which 
can  go  out  doors  on  tracks  will  be  placed  there.  One  or 
two  are  now  contemplating  the  erection  of  large  tents  for 
such  exhibits  as  require  a  great  deal  of  floor  space.  The 
local  committee  promised  to  have  the  building  ready  for 
occupancy  by  October  i,  and  expects  certainly  to  be  ready 
10  days  in  advance,  at  the  latest. 

From  the  list  of  exhibitors  published  herewith  it  will  be 
seen  that  the  display  this  year  will  be  both  large  and  inter- 
esting, and  as  in  past  years  a  credit  to  the  association  and 
the  big  feature  of  the  convention. 

The  railroads  have  laid  a  side  track  into  the  building,  and 
heavy  shipments  can  be  switched  directly  into  the  unload- 
ing place.  The  Adams  Express  Company  promises  a  local 
office  in  the  building. 

Chairman  Beardsle)-,  Niagara  Falls,  of  the  local  com- 
mittee on  exhibits,  states  he  has  made  contracts  for  car- 
penter and  similar  work,  by  which  exhibitors  will  not  be 
overcharged,  and  also  with  local  teaming  companies. 

To  insure  prompt  delivery,  all  charges  should  be  prepaid, 
and  direct  shipments  made  in  care  of  II.  W.  Beardsley, 
Convention  Hall,  Niagara  Falls,  N.  Y.  All  exhibits  must 
lie  in  place  not  later  than  Monday  night,  October  iS  so  that 
the  building  will  be  in  order  by  Tuesday  morning.  Access 
mav  be  had  to  the  hall  Monday,  October  1 1,  and  the  exhibits 
and  building  will  be  guardetl  so  that  nothing  will  be  lost  or 
stolen. 


« 

36 

37 

36 

35 

3f 

3i 

/3 

3Z 

31 

44 

r/oor  P/an  of  Exhibihoa  //a//—  Vioqora  fa//s 

Sn-'r  Tracl' 

)na/nuf  srrnf. 

No.  ol 

Space,  Exhibitor.  Sc|.  Ft. 

1  .Stkkkt  Railway  Kkview,  Chicago 100 

2  Street  Railway  Journal,  New  York 100 

3a  Wcstinghouse  Electric  &   .Manufacturing  Company,  Pitts- 
burg   020 


e.  Exhibitor.  Sq.  Ft. 

Barney  &  Smith  Car  Company,  Dayton,  Ohio 350 

General  Electric  Company,  .Schenectady 1,100 

Walker  Company,  Cleveland 7°° 

Wells  &  French  Company,  Chicago 35° 

Cambria  Iron  Company,  Philadelphia 100 

John  T.  McRoy.  Chicago 100 

Paul  Jones,  Cincinnati 100 

Adams  &  Westlake  Company,  Chicago 100 

Uilworth,  Porter  &  Co.,  Ltd.,  Pittsburg 100 

Trojan  Uutton  Eastener  Company,  Troy 100 

Bridgeport     Deoxidized    &    Metal   Company,    Bridgeport, 

Conn 100 

Corning  Brake  Shoe  Company,  Buffalo 100 

Murphy  Manufacturing  Company,  Pittsburg 480 

Edison-Brown  Plastic  Rail  Bond  Company,  New  York 150 

Consolidated  Car  Fender  Company,  Providence 200 

Christensen  Engineering  Company,  Milwaukee i)O0 

Cutter  Electric  &  Manufacturing  Company,  Philadelphia. .  100 

American  Railway  Supply  Company,  New  York  100 

Fuel  Economizer  Company,  Matteawan,  N.  Y 100 

Central  Electric  Comp.iny,  Chicago 200 

E.  T.  Burrowes  Company,  Portland,   Me I75 

Forest  City  Electric  Company,  Cleveland,  Ohio 100 

Pomeroy  &  Fischer,  New  York  >oo 

Cleveland  Frog  &  Crossing  Company,  Cleveland,  Ohio 150 

D.J.  Sinclair,  New  York loo 

J.  G.  Brill  Company,  Philadelphia 650 

Standard  Air  Brake  Company,  New  York 250 

William  Wharton,  Jr.  &  Co.,  Philadelphia 250 

Ohio  Brass  Company,  Mansfield,  Ohio 200 

Creaghead  Engineering  Company,  Cincinnati,  Ohio 200 

Falk  Manufacturing  Company,  Milwaukee,  Wis 200 

R.  D.  Nuttall  Company,  Allegheny,  Pa 200 

Clarence  Whitman  &  Co.,  New  York 1 50 

W.  F.  Ellis,  Boston,  Mass >oo 

Electric  Mutual  Casualty  Association,  Philadelphia 100 

Detroit  Stove  Works,  Detroit,  Mich loo 

H.  W.  Johns  Manufacturing  Company,  New  York 200 

Pennsylvania  Steel  Company,  Steelton,  Pa 350 

McCJuire  Manufacturing  Company,  Chicago 600 

Peckham  Motor  Truck  &  Wheel  Company,  New  York 800 

Taylor  Electric  Truck  Company,  Troy 340 

Forsythe  Bros.  &  Co.,  Chicago 100 

Rochester  Car  Wheel  Works,  Rochester 200 

New  York  Car  Wheel  Works,  Buffalo 300 

New  Haven  Car  Register  Company,  New  Haven 100 

A.  O.  Norton,  Boston 100 

Meaker  Manufacturing  Company,  North  Chicago 2oo 

International  Register  Company,  Chicago 100 

Paige  Iron  Works,  Chicago >oo 

St.  Louis  Register  Company,  St.  Louis 200 

Johnson  Company,  Lorain,  Ohio,  and  Johnstown,  Pa 560 

TRACK  SPACE. 

J.  G.  Brill  Company,  Philadelphia. 

Duplex  Car  Company,  Boston. 

McGuire  Manufacturing  Company,  Chicago. 

Peckham  Motor  Truck  &  Wheel  Company,  New  York. 


LOW  FARES  IN  CLEVELAND. 

The  question  of  cheap  fares  is  agitating  the  council  and 
the  Cleveland  City  Railway  Company;  inconsequence  an 
investigation  has  been  made  to  ascertain  what  is  the  exact 
cost  of  carying  a  passenger.  A  special  accountant  was 
employed  to  report  the  result  of  his  investigations  to  a 
committee  from  the  city  council.  It  was  reported  that  it 
cost  on  an  average  3  ;^  cents  to  carry  a  passenger.  Some 
members  of  the  council  desire  to  pass  a  low  fare  ordinance 
and  watch  the  results.  The  expense  of  such  an  experiment 
would  have  to  be  borne  by  the  stockholders  of  the  railway 
company,  but  this  carries  little  weight  with  the  city  council. 
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ACCIDENT  ON  CHICAGO  SUBURBAN. 


WANT  THE  CONVENTION  IN  1898. 


On  the  mornins;  of  September  14,  at  6  145  o'clock  there 
was  a  collision  between  two  cars  on  the  Chicago  Sulnirban 
Railroad  at  a  point  about  400  ft.  north  of  the  switch  on  16th 
street  leading  into  the  yards  and  directly  east  of  the  Harlem 
race  track.  There  was  a  very  heavy  fog  which  obscured 
the  view  and  made  the  accident  possible.  According  to  the 
usual  morning  schedule  the  south-bound  car  was  to  be  at  the 
switch,  on  the  side  track,  leaving  a  clear  road  for  the  north- 
bound car  to  pass  over  the  three-quarters  of  a  mile  of  single 
track. 

The  south-bound  car  had,  however,  been  detained  up  the 
line  by  a  derailed  car,  and  was  not  on  the  side  track.  Stand- 
ing near  the  switch  and  on  the  side  track  was  a  car  that  was 
being  examined  by  a  motor  inspector.  As  the  north-bound 
car  approached  the  meeting  point  the  motorman  glanced  at 
the  side  track  and  saw  this  car  which  he  supposed  to  be  the 
one  he  was  to  meet,  and  turned  on  the  current  to  get  over 
the  stretch  of  single  track  as  rapidly  as  possible. 

Almost  as  soon  as  the  switch  was  passed  the  south-bound 


The  skirmishing  to  secure  the  convention  of  the  American 
.Street  Railway  Association  for  next  year  has  already  begun, 
and  two  active  candidates  are  working  hard  for  it. 

Detroit  was  first  in  the  race  having  put  in  its  request  last 
j'ear  at  St.  Louis,  and  having  again  followed  it  up  in  the 
spring  when  there  was  some  prospect  that  Niagara  might 
not  conclude  to  carry  out  the  plans  there  for  an  exhibit 
building  which  it  proposed  to  erect.  That  matter  was 
solved  by  securing  the  old  armory  in  which,  with  the  new 
annex,  the  convention  will  be  held  and  the  exhibits  displayed. 

Detroit  offers  many  attractions  and  inducements,  and  the 
Convention  League  of  that  city  has  joined  with  the  street 
railway  companies  in  extending  the  invitation.  The  hotels 
are  all  that  could  be  wished,  the  rates  are  reasonable,  and 
good  place  for  exhibits  is  offered  in  the  large  brick,  steam 
heated  building  used  for  concerts,  etc.  It  is  on  the  ground 
floor  and  close  to  hotels.  The  local  roads  and  natural 
attractions  at  Detroit  would  certainly  make  it  an  ideal  place 
in  which  to  meet. 


AFTER   THE   COLLISION   ON   THE   CHICAGO   SUBURBAN. 


car  was  seen  approaching  at  full  speed  to  make  up  for  lost 
time.  Both  motormen  shut  off  the  current  and  applied  the 
air  brakes ;  the  rails,  however,  were  wet  from  the  mist  and 
caused  the  wheels  to  slide. 

Almost  before  the  motormen  had  realized  their  danger  the 
cars  met,  breaking  in  the  front  ends,  as  shown  in  the  illus- 
tration. Nearly  all  the  passengers  on  the  cars  were  bruised 
by  being  thrown  against  the  seats  or  cut  by  broken  glass,  2  i 
being  so  injured,  some  quite  seriously  but  none  fatally.  The 
two  motormen  were  seriously  hurt,  and  it  is  astonishing  that 
neither  was  killed. 

When  the  car  bodies  struck,  the  trucks  were  thrown  for- 
ward, breaking  or  bending  the  center  pins,  brake  rods,  etc. ; 
the  trucks  and  motors  were  apparently  little  damaged.  The 
total  damage  to  the  cars  is  estimated  at  $500.  That  the 
accident  was  not  more  serious  is  due  to  the  effective  action  of 
the  Christensen  air-brakes  with  which  the  cars  are  equipped. 
The  fog  was  so  dense  that  one  could  not  see  more  than  20 
feet. 


Cincinnati  is  also  after  the  meeting  and  sends  out  a  warm 
invitation  to  come  there.  The  meeting  and  exhibits  would 
be  held  in  the  big  Exposition  building,  which  would  afford 
more  space  for  exhibits  than  has  been  available  at  any  time 
in  the  history  of  the  association.  What  the  Cincinnati 
people  can  do  is  forcibly  brought  to  the  mind  of  all  who  were 
present  at  the  meeting  of  the  association  in  that  city  in  1SS6, 
on  which  occasion  the  entertainment  fairly  rivalled  that  of 
St.  Louis,  at  which  the  previous  meeting  was  held. 


SUMMER  VESTIBULES  IN  NEW  JERSEY. 


A  law  was  passed  by  the  last  legislature  of  New  Jersey 
that  all  street  cars  in  the  state  should  be  provided  with 
vestibules  from  May  1  to  November  i,  the  dates  being 
evidently  transposed.  The  police  comissioners  of  Jersey  City 
adopted  resolutions  to  the  effect  that  the  law  should  be  en- 
forced and  the  Consolidated  Traction  Company  is  endeavor- 
ing to  prove  in  the  courts  that  the  law  is  invalid. 
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WHAT  ONE  SEES  IN  SHOPS, 


EniTDK  Street  Railway   Review: 

During  the  past  month  I  have  visited  shops  of  seven  of 
the  largest  street  railway  systems  in  the  west  outside  of  St. 
Louis,  and  think  that  your  readers  may  be  interested  in 
learning  of  some  of  the  things  that  came  under  my  obser- 
vation. 

In  the  first  shop,  which  I  consider  the  best  equipped 
street  railway  shop  that  I  have  ever  seen,  two  men  were  at 
work  putting  a  commutator  on  an  armature  with  a  12-II1. 
sledge,  while  not  50  ft.  away  was  a  hydraulic  press  of  tlie 
latest   design.      At  the  armature    room    I    learned    from    tlie 


man  in  charge  that  there  had  been  considerable  troul>le  due 
to  broken  wires;  on  walking  to  the  other  side  of  the  room 
where  they  were  making  machine  wound  coils,  I  found  that 
instead  of  using  a  weight  or  spring  coil  with  a  band  in  the 
grooves  of  the  reel  for  putting  the  proper  tension  on  the 
wire,  it  was  drawn  around  a  number  of  porcelain  knobs,  as 
shown  in  the  sketch.     Trouble  from  broken   wires  ! 

At  the  next  shop,  also  very  complete  in  its  appointments, 
I  watched  the  operation  of  changing  armatures.  The 
workman  was  very  careful  to  place  a  cushion  under  it  to 
prevent  injury,  but  when  it  came  to  removing  the  pinion 
preferred  to  use  a  14-lb.  sledge  instead  of  the  clamp  made 
especially  for  that  purpose.  I  also  saw  a  new  bearing  fitted 
to  an  armature  shaft ;  the  bore  of  the  bearing  was  a  trifle 
tight,  and  instead  of  being  reamed  to  size,  it  was  driven  on 
with  the  sledge  and  then  cased  up  by  a  few  blows  struck  on 
the  sides.  At  this  shop  I  was  told  that  with  good  luck  a 
new  pair  of  wheels  could  be  fitted  to  an  axle  in  four  or  fiye 
hours. 

The  third  shop  was  a  revelation.  There  all  the  latest 
labor  saving  devices  were  installed  and  used  in  an  intelligent 
manner,  so  that  they  really  saved  labor. 

In  the  shops  of  a  very  large  system  I  found  men  in  the 
paint  shop  graining  with  hand  tools  instead  of  by  the  roller 
process,  which  does  the  work  in  one-fourth  the  time.  In 
the  winding  room  the  method  employed  when  taking  off  the 
jam  nuts  from  an  armature  was  for  one  man  to  hug  the  core 
an<l  keep  it  from  turning  while  another  slowly  drove  off  the 
nut  with  a  hammer  and  cold  chisel.  It  might  be  suggested 
that  a  spanner  and  a  clamp  to  hold  the  core  would  be  better 
for  this  work. 

I  wonder  how  many  street  railways  enii)loy  tliis  class  of 
mechanics,  and  whether  they  find  that  the  saving  in  the  pay 
roll  is  suflicicnt  to  pay  for  the  effects  of  the  poor  work  done 
by  incompetent  men.  I  venture  the  assertion  that  no  road 
ever  had  trouble  from  broken  wires  in  the  armatures  unless 
it  came  from  a  loose  commutator,  and  that  usually  results 
from    a  sledge-hammer  fit,  or  from   a  method    of   winding 


similar  to  that  described  as  obtaining  in  the  first  shop  men- 
tioncil.  In  this  same  shop  I  learned  that  they  had  trouble 
from  the  hinge  pins  on  the  motors  becoming  loose  and 
letting  the  pole  pieces  nose  back  and  forth,  injuring  the 
armature.  This  is  caused  by  the  failure  to  tighten  up  the 
hinge  bolt.  As  yet  on  my  own  road  there  has  not  been  a 
case  of  this  kiutl,  though  yo  of  the  motors  have  been  in  use 
for  six  years.  S.  J.  G. 
•^-^.^ 

MOTOR  WINDINGS  AND  GRATES, 


Editor  SruEET  Railway  Review: 

My  weakness  for  trying  to.  solve  puzzles  in  electrical  and 
mechanical  fields  leads  me  to  offer  the  following  as  a  possi- 
ble solution  of  the  puzzle  in  motor  winding,  propounded  in 
the  last  Review.  Substituting  the  larger  size  wire  brings 
the  outer  layers  or  coils  farther  from  the  core,  thus  decreas- 
ing the  strength  of  the  fields  and  reducing  the  counter 
electro  motive  force  at  full  speed,  permitting  more  current 
to  pass  through  the  motor.  This  has  the  same  effect  as 
cutting  out  a  part  of  the  field  winding  as  practiced  a  few 
years  ago  by  the  Thomson-Houston  Company  on  its  rail- 
way motors,  usually  styled  "  running  on  the  loop."  I  think 
that  if  ammeters  and  voltmeters  were  placed  in  the  circuits 
it  would  be  found  that  the  motors  with  No.  6  wire  use  more 
current  than  can  be  accounted  for  because  of  the  slightly 
smaller  resistance  in  the  field   windings. 

I  am  interested  in  the  remarks,  credited  to  VV.  M.  IJarr, 
concerning  the  proper  height  above  the  grates  at  which  to 
set  return  tubular  boiler  and  should  be  pleased  to  hear  from 
some  one  who  has  made  careful  tests  with  a  view  to  show- 
ing the  difference  in  economy  with  the  height  above  the 
grates  varied  from  28  to  48  in. 

And  in  connection  with  grates  I  note  that  Professor 
Whitham  states  that  the  air  space  should  be  40  to  70  per 
cent  of  the  total;  a  professor  in  the  Michigan  School  of 
Mines  states  in  Engineering  Magazine  for  July,  from  31;  to 
30  percent  is  more  than  suflicient.  "  Vou  pays  your  money 
and  takes  your  choice;"  I  wonder  how  much  longer  it  will 
be  before  we  shall  get  facts.  R.  B.  Holbkook. 

WHO  USE  ANIMATED  PICTURE  MACHINES.? 

KiN(;sT<)N,  Ont. 
Editoi!  Review  : 

We  purchased  an  animated  picture  machine  for  use  in  our 
park  this  season  and  it  has  proved  the  best  attraction  we 
have  yet  put  on.  We  have  found,  however,  that  exchang- 
ing films  frequently  has  proved  very  expensive,  and  as  there 
may  be  other  companies  who  own  machines  some  plan 
might  be  adopted  such  as  an  exchange  bureau  and  thus 
a  change  of  views  might  be  effected  at  small  expense.  We 
would  be  glad  to  hear  from  any  who  own  machines  their 
opinion  of  the  ])lan  suggested. 

Kingston,  Portsmouth  &  Cataraqui  I'^lectric  Ry. 


( We  shall  be  very  glad  to  publish  the  names  of  any  com- 
panies using  machines  of  this  character,  and  the  suggestion 
seems  a  most  excellent  one.  There  is  no  reason  why  such 
an  exchange  cannot  be  arranged,  and  by  establishing  a  cir- 
cuit a  large  range  of  views  secured  for  the  seas(ni  at  much 
less  expense  than  under  the  present  method.  In  sending 
names  of  companies  it  will  be  well  to  state  the  make  of 
machine  used,  size,  ele.      IOdj  ion.) 
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POWER  HOUSE  ACCIDENT  IN  PITTSBURG. 


On  Aug.  28  traffic  was  suspended  for  a  time  on  three 
important  electric  lines  of  Pittsburg  and  the  local  press 
stated  that  the  interruption  was  caused  by  the  bursting  of  a 
fly  wheel  in  the  power  house  of  the  Pittsburg  &  West  End 
Passenger  Railway.  The  true  state  of  affairs  was  briefly  as 
follows:  On  Tuesday  Aug.  24  a  no"  x2i"  pulley  weigh- 
ing 400  lbs.  mounted  on  a  jack  shaft  driven  at  140  r.  p.  m 
suddenly  burst  and  was  thrown  to  the  end  of  the  engine 
room  opposite  to  the  pull  of  the  belt.  This  did  no  damage 
but  threw  one  generator  out  of  operation.  The  remaining 
five  generators  continued  to  supply  current  for  the  lines 
until  the  following  Thursday  when  a  similar  pulley  mounted 
on  the  other  side  of  the  room  gave  way  and  was  thrown  in 
the  direction  opposite  to  that  taken  by  the  first  pulley.  The 
switchboard  was  partially  demolished  and  slices  cut  from  the 
pulleys  on  the  generators  upon  either  side  of  the  path. 
With  the  aid  of  feeder  lines  from  the  power  house  of  the 
Allegheny-Manchester  Railway  the  operation  of  the  road 
was  continued.  On  Saturday  it  was  found  that  so  much 
current  was  being  carried  through  these  feeders  that  the 
insulation  was  gradually  burning  and  dropping  off  causing 
such  a  loss  that  it  became  necessary  to  suspend  until  other 
feed  lines  could  be  laid.  Fortunately  no  one  was  hurt  in 
either  accident. 


STREET   RAILWAY  ACCOUNTANTS' 
ASSOCIATION. 


The  arrangements  for  the  program  of  the  coming  conven- 
tion have  been  completed  ;  those  assigned  to  papers  have 
all  accepted  and  everything  is  promising  for  a  very  enthus- 
iastic meeting.  The  success  of  the  association  is  assured  and 
it  will  undoubtedly  be  of  much  benefit  to  all  street  railways 
as  well  as  the  companies  represented. 

There  have  been  added  to  the  membership  since  the  last 
issue  of  the  Review  the  Lindell  Railway  Company  and  the 
Missouri  Railroad  Company  of  St.  Louis. 

The  papers  to  be  read  are  as  follows  : 

"The  Care  and  Handling  of  Fares  from  Passenger  to 
to  Bank " ;  C.  L.  Wight,  auditor,  Toledo  Traction  Com- 
pany, Toledo. 

"The  Handling  and  Checking  of  Transfers  from  Printer 
to  Furnace  ";  J.  F.  Calderwood,  auditor,  Twin  City  Rapid 
Transit  Company,  Minneapolis. 

"  Pay  Rolls — Time  Keeping  and  Method  of  Paying  "  ; 
Frank  R.  Henry,  secretary,  Missouri  Railroad  Company 
St.  Louis. 

"  Material  and  Supplies  Accounts  from  Purchase  to  Use"  ; 
W.  G.  Ross,  comptroller,  Montreal  Street  Railway  Com- 
pany, Montreal. 

"Car  Mileage — How  Arrived  at  and  its  Use";  H.  J. 
Davies,  assistant  secretary,  Cleveland  Electric  Railway 
Company,  Cleveland. 

"Statistics — Their  Use  and  Abuse";  E.  D.  Hibbs,  auditor. 
Consolidated  Traction  Company,  Jersey  City. 

C.  N.  Duffy,  J.  F.  Calderwood  and  W.  F.  Ham  constitute 
the  committee  on  standardization  of  accounts  and  will  pre- 
sent an  elaborate  report. 

The  official  programme  and  circular  will  soon  be  issued 
and  will  give  full  particulars  of  the  program  and  tletails  of 
the  meeting. 


Any  company  which  for  any  reason  does  not  receive  the 
circular  will  be  supplied  by  addressing  the  secretary,  W.  B. 
Brockway,  Toledo,  O. 

The  Traffic  Association  has  authorized  the  sale  of  tickets 
at  the  rate  of  one  and  one-third  fares  for  the  round  trip  on 
the  certificate  plan.  When  buying  tickets  ask  for  the 
American  Street  Railway  Convention  certificates;  these  cer- 
tificates must  be  presented  to  the  railroad  agent  at  the  con- 
vention building  October  19  in  order  to  secure  the  one-third 
rate  for  the  return. 


PROGRESS  ON  THE  ALLEY  L. 


The  contracts  for  building  the  power  station  of  the  Alley 
L  of  Chicago  have  been  let  and  the  site  at  the  corner  of 
State  and  40th  streets  is  being  prepared  for  the  foundations. 
Rapid  progress  is  being  made  in  putting  down  the  third  rail 
and  bonding  the  track.  In  boring  the  rails  a  Stow  drill  is 
used  to  advantage,  power  for  operating  the  motor  coming 
from  the  lines  of  the  City  railway.  The  whole  apparatus  is 
portable  and  can  easily  be  moved  out  of  the  way  of  passing 
trains. 


INSULATOR   FOR   ALLEY    L. 

The  illustration  shows  a  cross  section  of  the  third  rail  in- 
sulators. The  stand  and  cap  are  of  cast  iron  and  the  insul- 
ating portion  is  close  grained  porcelain  with  coarse  threads 
and  fastened  with  the  best  quality  of  imported  cement.  The 
General  Electric  Company  designed  the  insulators  especially 
for  this  road  and  is  to  deliver  20,000  at  the  rate  of  2,500  a 
week. 


The  Detroit  &  St.  Clair  River  Electric  Railway  Com- 
pany has  let  contracts  for  rails  and  spikes  to  the  Illinois 
Steel  Companj',  for  ties  and  poles  to  W.  H.  Doyle,  Detroit; 
rail  joints,  American  Rail  Joint  Company,  Cleveland;  over- 
head material,  Ohio  Brass  Company,  Mansfield,  O. ;  engines, 
Russell  Engine  Company,  Massillon,  O. ;  pumps  and  con- 
densers, Laidlaw-Dunn-Gordon  Company,  Cincinnati,  and 
cars.  Wells- French  Company,  Chicago.  The  road  is  to  be 
47  miles  in  length.  F.  T.  Ranney  is  president,  T.  N. 
Fordyce,  secretary,  and  C.  H.  Lawrence,  superintendent. 
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Fifteenth  Annual  Convention  Held  at  Niagara  Falls— Large  Attendance—Excellent  Papers  Read- 
Numerous   Excursions. 


The  fifteenth  annual  meeting  of  the  Street  Railway 
Association  of  the  State  of  New  York  was  hekl  in  the 
International  hotel,  Niagara  Falls,  N.  Y.,  on  Tuesday  and 
Wednesday,  September  14  and  15.  As  of  the  former 
meetings  of  this  association,  it  can  be  said  this  was  the  best 
both  in  attendance  antl  interest  in  tlie  history  of  the  organ- 
ization. 

The  president,  G.  Tracy  Rogers,  president  of  the  15ing 
hamton  Railroad  Company,  presided,  and  opened  the  pro- 
gram with  the  annual  address.  This  was  followed  by  read- 
ing of  minutes  and  report  of  the  executive  committee  read 
by  Secretary  Robinson.     The  treasurer's  report  shows  : 

Receipts S    7,68762 

Expenses 6,326  24 

Balance Si,36i   38 

President's  Annual  Address. 
The  president  announced  the  presence  of  a  delegation 
of  prominent  tramway  oflicials  from  abroad,  welcomed  them 
in  the  name  of  the  association,  and  extended  an  invitation  to 
participate  in  the  discussions.  The  program  was  then  taken 
"P-  

In  behalf  of  the  Street  Railway  Association  of  the  state  of  New 
York,  it  is  my  privilege  to  extend  to  you  all  a  cordial  welcome  to  this, 
our  Fifteenth  Annual  Convention.  It  seems  most  fitting  that  we 
should  meet  here  at  Niagara,  if  for  nothing  more  than  to  observe  the 
object  lesson  which  nature  unfolds  before  us.  The  power  exhibited 
here  in  Nature's  workshop  is  awe-inspiring  and  could  it  be  utilized 
would  propel  every  street  car  in  our  state. 

This  year,  which  encloses  a  decade  of  electrical  traction,  has  been 
one  of  steady  advancement  on  old  lines;  while  no  startling  develop- 
ments have  been  obtained  during  the  year,  it  seems  almost  impossible 
that  the  next  10  years  should  witness  so  many  radical  changes  of 
benefit  and  advantage  to  us  and  the  public.  The  past  year  will  long 
be  remembered  by  those  connected  with  street  railroads,  in  many 
cases,  as  one  of  the  most  discouraging  since  the  adoption  of  rapid 
transit.  Trade  and  commerce  have,  we  hope,  reached  their  lowest 
ebb.  The  bicycle  is  now  our  too  successful  competitor.  It  operates 
without  franchise  or  track,  and  pays  no  taxes  On  the  contrary,  cinder 
paths  are  constructed,  pavements  laid  down  and  in  many  cases  pave- 
ments changed  for  its  benefit.  As  a  means  of  locomotion  the  bicycle 
has  come  to  stay,  but  as  a  novelty  it  is  being  overdone  and  will  share 
the  fate  of  other  novelties,  and  I  believe  has  reached  its  zenith. 

It  has  taken  an  almost  superhuman  effort  during  the  past  year  on 
the  part  of  a  manager  to  keep  the  receipts  of  his  road  up  and  the 
operating  expenses  at  a  minimum.  The  populislic  element  in  our 
midst  has  attacked  us  on  every  line  and  it  seems  as  if  the  accident 
lawyer  has  been  more  vigilant  than  ever  before,  if  that  were  possible. 

But  the  dawn  of  good  times  is  here  and  we  have  reason  to  believe  we 
shall  receive  our  share  of  the  good  things  to  come.  It  is  evident  that 
investors  believe  in  the  future  of  street  railroads,  for  during  the  past 
year  there  have  been  expended  over  one  million  dollars,  in  Brooklyn 
alone,  in  extensions,  new  equipment  and  track.  There  have  been 
i,(;oo  miles  of  electric  railroads  built,  and  5,000  motor  cars  added  to 
theejjuipment  in  the  United  States,  amounting  to  an  investment  of 
$35,000,000.  Many  new  roads  are  being  built  in  our  state,  connecting 
towns  and  villages  with  cities.  Notable  improvements  have  been 
made  recently  in  motors  and  car  construction,  especially  for  the 
suburban  and  interurban  roads.  Cars,  with  all  the  comforts  and  con- 
veniences of  a  steam  passenger  coach,  are  now  in  operation  on  some 
lines. 

The  legislature  and  New  York  City  oiificials  have  been  dawdling 
with  the  question  of  rapid  transit  for  a  number  of  years,  but  whatever 


results  have  been  accomplished  in  this  direction  may  be  attributed  to 
the  enterprise  of  the  railroad  companies.  They  have  recently 
obtained  the  consent  of  the  state  Board  of  Railroad  Commissioners  to 
adopt  electricity,  instead  of 
horse  power,  over  a  distance 
covering  110  miles  of  track. 
This  change  involves  an  ex- 
penditure of  Si2,ooo,ooo,  and  I 
am  informed  that  contracts 
have  alre.idy  been  made  for 
a  large  portion  of  the  work. 
Contracts  have  recently  been 
closed  between  the  Brooklyn 
Bridge  Trustees  iind  the  Brook- 
lyn surface  roads  by  which 
the  trolley  roads  of  Brooklyn 
will  extend  iheir  lines  across 
the  bridge.  They  propose  to 
carry  a  passenger  for  a  single 
5  cent  fare  from  New  York 
City  to  any  portion  of  Brook- 
G.  T.  KOGEKS.  ^^^  reached    by    their     lines, 

thereby  saving  the  passenger 
the  usual  3  cent  bridge  charge  and  the  annoyance  of  changing  cars. 
This  great  improvement  will  cost  the  Brooklyn  roads  half  a  million 
dollars.  These  improvements,  costing  millions  of  dollars,  now  about 
to  be  made  in  rapid  transit  for  Greater  New  York  cannot  help  but 
meet  the  approval  of  the  public  and  the  advantages  to  be  derived 
therefrom  by  the  people  of  the  metropolis  are  incalcuable. 

Nothing  has  been  done  within  the  past  ten  years  which  has  insured 
more  to  the  benefit  of  the  people  of  our  state  than  the  adoption  of 
rapid  transit  and  the  consolidation  of  street  railroads  in  cities,  both 
large  and  small.  Consolidation,  which  was  at  one  lime  regarded  as  a 
menace  to  public  welfare,  is  now  universally  recognized  as  redound- 
ing to  its  advantage.  Since  the  development  of  rapid  transit  the 
areas  of  our  cities  have  extended  to  a  marvelous  extent.  This  rapid 
growth  could  have  not  been  attained  but  for  our  street  railroad  sys- 
tems and  the  adoption  of  electricity,  furnishing  a  cheap,  fle.xible  and 
easily  controlled  motive  power.  It  is  far  within  the  bounds  of  truth 
to  say  that  for  every  dollar  invested  in  a  street  railway,  another  dol- 
lar has  been  given  to  the  people  through  the  resulting  increase  in 
property  values  alone.  The  street  railways  have  handsomely  repaid 
the  public  for  their  franchises. 

The  populistic  element,  with  its  plans  for  obtaining  cheap  fares  and 
its  ideas  of  municipal  ownership,  together  with  high  taxation  of  rail- 
roads, if  allowed  to  be  successful,  will  materially  cripple  street  rail- 
ways. Such  dangerous  methods,  if  adhered  to,  will  wreck  the  prop- 
erty of  investors  in  street  railroads,  and  turn  over  to  duly  appointed 
receivers  the  street  railroads'  properties  of  our  state.  It  will  para- 
lyze the  splendid  suburban  growth,  which  is  the  munificent  payment 
being  daily  made  to  the  people  by  the  street  railroads  for  whatever 
benefits  they  may  have  received.  The  American  system  of  uniform 
fares  is  intended  to  stimulate  this  growth  and  to  put  the  whole 
municipal  area  and  its  environs  on  an  equality.  It  secures  to  the 
common  people  freedom  from  the  tenement  and  a  basis  of  calcula- 
tion in  changing  of  homes  or  places  of  labor.  Free  transfers  and 
numerous  other  advantages  have  been  given  to  the  people  by  the 
street  railroads  without  compulsion  by  the  legislature,  or  munici- 
palities. The  free  transfer  system  has  been  so  liberally  adopted  in 
this  stalcaiid  the  margin  of  profit  is  already  so  small  that  any  lega 
reduction  in  fares,  however  little,  would  compel  a  complete  abandon- 
ment of  the  far  sighted  policy  which  is  building  up  the  cities  of  our 
state.  Our  street  railroads  are  earning  less  per  mile  than  they  earned 
under  the  horse  car  period.  This  is  due  to  several  causes,  the  gen- 
erous buililing  for  the  future  in  suburbs,  the  increase  of  interurban 
traffic  and  the  generosity  of  the  street  railroad  man.agement  in  giving 
the  people  a  belter  car  service  by  increase  in  car  speed  or  greater 
fre(|ueiicy  of  cars. 
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Vested  right  is  the  last  remedy  we  should  seek  in  order  to  protect 
our  franchise  rights,  but  in  many  instances  such  measures  must  be 
resorted  to  in  order  to  protect  us  against  the  clamor  of  the  socialistic 
element.  A  number  of  decisions  have  been  made  of  late  which 
should  be  very  gratifying  to  us.  Millions  of  dollars  of  street  railroad 
securities  are  held  by  the  masses,  and  the  legislature  and  munici- 
pality cannot  afford  to  allow  this  vested  right  or  earning  power  to  be 
interfered  with.  Our  securities  rank  higher  each  year  in  the  financial 
world  and  are  more  acceptable  as  collateral  for  loans  or  investments- 
It  has  been  my  experience  that  the  majority  of  people  appreciate- 
and  are  ready  to  reciprocate  any  improvement  or  benefit  extended 
to  them.  The  roads  with  which  1  am  connected  have  enjoyed  the 
hearty  co-operation  of  the  public,  the  press  and  officials  of  our  city 
and  it  is  an  obvious  fact  that  the  nearer  we  can  consistently  conform 
to  the  wants  of  the  people,  the  less  trouble  we  shall  have  in  getting 
what  we  ask  of  them. 

More  bills  affecting  street  railroads  were  introduced  in  the  legis- 
lature last  year  than  ever  before;  no  doubt,  a  majority  of  them  at  the 
request  of  constituents.  Had  they  become  laws  and  been  put  in 
operation,  the  public,  as  well  as  ourselves,  would  have  suffered.  We 
found  the  members  ready  to  listen  to  our  arguments  and  anxious  to 
enact  such  laws  as  would  be  of  service  to  the  public  good. 

During  the  past  year  there  has  been  organized  an  association  of 
street  railroad  accountants.  This  association  should  have  a  cordial 
and  hearty  support.  Next  to  the  manager  of  a  road  I  consider  the 
accountant  the  most  important  official;  in  fact,  the  successful  man- 
ager must  rely  upon  him  largely  as  a  guide  in  the  management  of 
the  road.  The  manager  and  the  accountant  must  act  in  harmony  in 
conducting  the  policy  of  the  road,  and  in  order  to  make  any  street 
railroad  a  success,  all  heads  of  departments  must  be  interested  and 
act  in  unison. 

An  important  advance  made  by  the  street  railroads  since  the 
adoption  of  rapid  transit  is  the  improvement  in  the  character  of 
employes.  Better  discipline  is  now  maintained  and  more  courtesy 
shown  in  catering  to  the  public.  As  our  business  grows  in  technical 
and  scientific  requirements,  it  naturally  attracts  a  class  of  men  to 
whom  there  was  formerly  no  call  or  inducement  to  enter  its  service- 
Those  are  facts  to  be  considered  in  selecting  our  employes.  The 
street  railroad  companies  of  this  state  are  taking  great  interest  in 
their  employes.  Nearly  every  road  has  a  mutual  benefit  or 
employes'  club  connected  with  it.  Each  has  a  plan  agreeable  to  the 
ideas  of  the  employes,  and  in  nearly  all  instances  the  management 
has  not  only  endorsed,  but  become  a  part  of  these  societies.  A  num- 
ber of  roads  have  furnished  club  rooms  and  other  substantial  assist- 
ance for  them.  We  can  not  take  too  much  interest  in  the  men  con- 
nected with  the  operation  of  our  roads. 

The  organization  of  Mutual  Indemnity  Insurance  Companies  for 
electric  railways  has  been  suggested  as  a  protective  measure  against 
the  prohibitive  rates  we  are  now  charged.  For  years,  insurance  com- 
panies have  been  experimenting  with  insurance  upon  street  railroads. 
From  the  results  obtained  I  should  judge  the  business  was  not  satis- 
factory. The  insurance  companies  have  either  refused  to  write  this 
class  of  risk  or  have  established,  in  many  instances,  prohibitive  rates. 
In  a  measure,  this  may  be  the  fault  of  the  street  railroad  manager, 
who  feeling  the  responsibility  in  part  removed  may  have  been  more 
careless  in  the  handling  of  his  road.  A  number  of  roads  still  have 
low  rate  policies,  but  they  are  based  upon  the  record  of  the  roads' 
casualities.  Not  long  since,  the  rate  for  fire  insurance  was  almost 
prohibitive,  but  1  am  pleased  to  state  that  we  are  now  being  insured 
at  a  fair  rate,  as  compared  with  other  business  risks.  Owing  to  the 
insurance  regulations  we  are  now  debarred  from  the  sale  of  power, 
which,  in  many  cases,  would  be  a  large  source  of  revenue,  and  under 
the  present  restrictions  commercial  lighting  from  the  electric  railway 
circuit  will  have  to  be  confined  to  out  of  doors. 

The  rapid  increase  in  the  number  and  size  of  parks  and  pleasure 
resorts  owned  by  street  railroad  companies  and  operated  by  them  as 
traffic  promoters  has  been  one  of  the  striking  developments  which 
has  accompanied  the  introduction  of  electricity  as  a  motive  power  on 
street  railroads.  The  general  opinion  of  street  railroad  managers, 
who  have  had  experience  in  this  direction,  is  that  such  pleasure 
resorts  properly  conducted,  with  a  judicious  selection  of  amusements 
and  entertainments,  tend  to  increase  the  ordinary  traffic  of  a  road. 
But  in  some  cases,  where  the  character  and  class  of  people  to  be 
served  has  not  been  studied,  parks  owned  and  operated  by  street 
railroad  companies  have  not  been  successful  adjuncts  to  the  road. 
An    amusement   league  for    the  interior  cities  of    the   state   have 


been  suggested.  The  idea  is  worthy  of  consideration  and,  if  pro- 
perly-handled, should  be  a  saving  and  convenience  to  the  roads  in 
such  cities. 

The  experiment  of  carrying  U.  S.  mails  has  proved  a  success,  and 
the  postal  car  service  on  our  roads  is  appreciated  by  the  public  and 
accepted  by  the  Government.  New  freight  and  express  routes  are 
being  established,  which  operate  not  only  as  a  convenience  to  the 
people  but  as  feeders  to  the  steam  roads. 

The  application  of  electricity  to  the  existing  steam  roads  is,  today, 
a  question  of  great  importance  to  the  practical  railroad  man.  They 
are  still  in  search  of  Aladdin's  lamp,  but  they  do  not  seem  to  have 
made  any  decided  advance  during  the  past  year.  We  have,  no 
doubt,  made  inroads  into  their  local  passenger  receipts  and  probably 
will  continue  to  do  so.  Our  roads  are  so  situated  that  in  most  in- 
stances we  are  at  an  advantage.  We  can  operate  at  a  much  less 
cost  than  they  and  our  depots  are  at  our  patrons'  door  steps.  The 
convenience  and  cheapness  of  our  transportation  recommends  itself. 
I  believe  there  is  room  for  us  both,  and,  in  a  measure,  the  electric 
roads  are  a  feeder  to  the  steam  roads  and  the  more  closely  they  are 
allied  the  better  for  both. 

Considerable  progress  has  already  been  made  in  the  utilization  of 
the  different  water  powers  in  which  the  state  abounds,  notable  the 
Falls  of  Niagara,  the  St.  Lawrence  river,  the  Hudson  river  at  Me- 
chanicsville,  Oriskany  Falls  near  Utica,  and  several  others  which  are 
worthy  of  mention.  It  has  been  suggested  that  the  latent  power  now 
contained  in  the  large  culm  piles  of  Northern  Pennsylvania  be  also 
made  available.  The  increased  facilities  resulting  from  new  class  of 
machinery  and  inventions  for  power  transmission,  the  development 
of  the  alternating  current,  the  multiphase  system  and  the  creation  of 
the  induction  motor  have  become  actual  facts  and  practical  long 
distance  power  transmission  is  within  our  reach. 

It  is  still  a  question  as  to  whether  the  storage  battery  is  becoming 
a  practical  factor  in  the  operation  of  our  roads,  and  whether  at  the 
present  cost  we  can  use  it  to  advantage  in  our  central  stations  and 
at  the  ends  of  our  feeders,  thereby  assisting  in  maintaining  the  po- 
tential on  the  trolley  lines.  Compressed  air  and  the  many  other 
powers  now  being  tried  may  have  some  surprises  in  store  for  us.  The 
results  of  these  experiments  and  inventions  may  be  the  beginning  of 
a  new  era  in  the  street  railroad  world. 

I  congratulate  you  upon  the  financial  and  physical  conditions  of 
your  roads,  for  notwithstanding  that  the  past  year  has  been  the  most 
depressing  in  our  history,  it  is  the  first  year  for  some  time  during 
which  a  receiver  has  not  been  asked  to  take  charge  of  some  road  of 
our  state.  Many  of  the  improvements  I  have  referred  to  have  been 
very  materially  promoted  by  the  intelligent  discussions  they  have  had 
at  the  meetings  of  our  association.  I  am  a  believer  in  the  importance 
and  good  results  that  can  be  accomplished  by  united  action.  I  know 
from  personal  experience  for  the  past  two  years  that  this  association 
has  been  a  tower  of  strength  in  protecting  the  legitimate  rights  of  the 
street  railway  interests  of  this  state  and  1  hope  that  the  same  earnest 
and  energetic  support  it  received  during  that  time  will  continue  to 
be  given  it  by  all  persons  charged  with  the  duty  of  looking  after  such 
properties. 

The  growth  of  our  association  and  the  interest  taken  in  it  by  nearly 
all  of  the  roads  are  subjects  of  congratulation.  It  is  the  desire  of  the 
the  management  that  the  active  men  connected  with  our  roads  take 
more  interest  in  the  association  and  especially  in  the  convention 
work.  I  desire  to  thank  you  for  the  interest  you  have  taken  and  also 
for  your  earnest  co-operation  in  the  affairs  of  the  association  and  the 
prompt  response  which  I  have  always  been  accorded.  I  sincerely 
believe  in  the  future  of  the  association,  but  it  will  become  whatever 
we  make  it.  Thanking  you  for  your  kind  attention,  I  wish  you,  one 
and  all,  a  large  share  of  the  prosperity,  which  I  believe  is  in  store 
for  you. 

How  Can  We  Increase  the  Efficiency  of  Our  Employes  ? 


W.   W.    WHEATLEV,   BROOKLYN. 


The  term  "  efficiency  "  implies  the  existence  of  a  standard  of  excel- 
lence. To  speak  of  increasing  the  efficiency  is  only  another  way  of 
speaking  of  a  nearer  approach  to  that  standard.  Brieflly  outlined,  a 
high  standard  of  railway  service  may  be  described  as  safe,  regular, 
frequent,  rapid,  clean  and  comfortable.  Any  near  approach  to  that 
standard  will  be  found  to  depend  largely  upon  the  human  element 
in  the  service. 
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In  order  to  divest  the  subject  of  any  uncertainty  and  to  confine  its 
consideration  within  definite  limits,  the  writer  assumes  that  it  refers 
principally  lo  those  employes  who  operate  cars,  in  other  words,  to 
conductor,  motormen  orgripnien.  They  are  the  employes  who  come 
into  direct  daily  contact  with  the  public,  and  whose  bearing  and  con- 
duct, in  the  public  eye  is,  to  a  great  extent,  the  embodiment  of  the 
efficiency  or  inefficiency  of  the  service  rendered  by  the  company. 
Our  problem  therefore  is,  how  can  we  manage  to  secure  in  the  per- 
sonnel and  in  the  conduct  of  our  employes,  the  nearest  possible 
approach  to  a  higher  standard  of  service,  public  and  private. 

For  the  safe,  economical  and  efficient  operation  of  a  railway,  there 
are  three  essential  conditions  ; 

1.  A  good  track  and  motive  power. 

2.  An  attractive  and  comfortable  car  equipment. 

3.  Faithful,  capable  and  well  trained  employes. 

The  first  and  second  requisites  may  be  obtained  by  a  reasonable 
expenditure  of  money  assisted  by  a  high  degree  of  mechanical  skill. 
Money  alone  cannot  buy  the  third  requisite,  because  character  and 
faithfulness  upon  which  alone  conscientious,  capable  and  trained  ser- 
vice depends,  must  be  cultivated  and  developed.  Of  course  it  pays 
to  give  a  good  price  for  brains,  but  brains  alone  will  not  make  faith- 
ful, capable  and  well  trained  employes.  Good  materials  bring  a  high 
price  and  intelligent  men  are  worth  more,  because  they  are  more  likely 
to  become  competent  than  ignorant  ones. 

A  simple  and  direct  solution  of  our  problem  may  be  indicated  under 
two  headings  : 

1.  Improve  the  personnel  by  the  selection  of  better  men. 

2.  Improve  their  conduct  and  increase  their  faithfulness  by  a  bet- 
ter system  of  discipline  and  training. 

Let  us  consider  first  how  we  are  to  obtain  better  men.  The  man 
becomes  the  employe  not  entirely  upon  his  own  volition,  but  through 
the  process  of  selection  by  one  of  the  company's  officials.  Whatever 
official  is  charged  with  the  duty  of  selecting  conductors,  motormen  or 
gripmen  bears  a  heavy  weight  of  responsibility.  To  a  large  extent  he 
is  responsible  for  efficient  service  on  the  road,  for  upon  him  depends 
the  selection  of  men  who  in  their  habits,  education  and  tendencies  are 
fitted  for  the  work.  Lnfit  men  once  in  the  service  may  become  very 
grave  factors  m  the  attainment  or  non-attainment  of  good  results. 
The  very  best  mechanical  and  engiiieering  talent  is  engaged  at  great 
expense  for  the  purpose  of  selecting  and  testing  the  materials  used  in 
the  construction,  repairs  and  maintenance  of  roadway,  power  plants 
and  equipment,  and  watching  the  results  obtained  from  them.  The 
utmost  care  is  exercised  before  any  device  or  material  is  selected  for 
temporary  or  permanent  use,  but  what  methods  do  we  pursue,  and 
how  do  we  assure  ourselves  of  the  fitness  of  the  men  in  whose  hands 
are  to  be  placed  expensive  property  and  human  lives  ?  Are  they  not 
often  hurriedly  selected  to  meet  some  pressing  temporary  require- 
ment or  what  is  worse,  are  they  not  often  permitted  (without  regard 
to  their  fitness)  to  enter  the  service  at  the  behest  of  some  politician 
whose  friendship  may  become  useful  ? 

The  officer  who  is  to  select  the  men  should  himself  be  selected 
with  great  care,  and  he  should  be  protected  from  any  influence  likely 
to  prevent  him  from  selecting  the  best  material.  His  field  of  choice 
will  be  limited  largely  by  the  wages  paid  to  employes.  If  only  such 
wages  are  paid  as  will  suffice  to  command  the  service  of  inferior  and 
therefore  incompetent  men,  he  should  not  be  blamed  for  his  frequent 
failure  to  select  good  men.  No  definite  rules  can  be  laid  down  for 
the  selection  of  better  men  except  to  say  that  good  character  and 
fitness  for  the  work  should  be  the  sole  requirement  for  entry  into  the 
service.  An  ignorant,  talkative  blackguard  should  under  no  circum- 
stances be  permitted  to  enter  because  he  is  not  built  right  for  the 
business,  and  by  no  system  of  discipline  or  training  can  a  man  of  thij 
character  be  fashioned  into  a  gentlemanly,  courteous  employe.  The 
writer  believes  it  is  best,  as  a  rule,  in  selecting  new  and  inexperienced 
men  to  take  those  who  have  had  more  or  less  of  mechanical  training 
either  on  the  farm  or  in  the  workshop,  provided,  of  course,  they  are 
suitable  in  other  respects:  and  preferences  should  be  given  to  mar- 
ried men  beyond  the  age  of  25,  because  as  a  rule  they  are  more 
steady,  reliable  and  more  amenable  to  discipline.  Professional 
floaters  who  go  from  place  to  place,  often  under  assumed  names, 
are  always  lo  be  avoided.  This  branch  of  the  subject  is  too 
large  to  be  compassed  in  a  few  paragraphs.  Suffice  it  to  say  that 
success  in  selecting  good  men  is  largely  a  question  of  being  a  good 
judge  of  human  nature,  aided  by  careful  methods  of  looking  up  the 
antecedents  of  applicants. 

To   improve  the   conduct  and    increase   the   faithfulness   of    our 


employes,  a  better  system  of  discipline  and  training  is  demanded. 
It  is  the  policy  of  railroad  managers  to  bring  their  equipment,  track 
and  power  up  to  the  highest  state  of  efficiency,  but  do  they  know  that 
their  men  have  a  clear  and  practical  knowledge  of  their  rules  and  of 
the  proper  operation  of  their  equipment? 

Do  they  know  that  their  rules  are  habitually  observed  and  that 
their  equipment  is  operated  in  the  manner  prescribed? 

Experience  has  taught  the  leaders  of  military  organizations  that  it 
is  one  thing  to  make  a  rule  or  give  an  order,  but  quite  another  thing 
to  know  that  it  is  enforced.  They  have  learned  that  efficiency  of  dis- 
cipline can  be  obtained  only  by  close  inspection,  and  it  is  so  in  rail- 
way service.  Inspection  should  be  made  not  by  secret  service 
detectives,  but  by  trained  inspectors,  as  is  done  in  military  organiza- 
tions. In  discipline,  as  in  some  other  things,  an  ounce  of  prevention 
is  worth  a  pound  of  cure. 

Discipline  consists  not  merely  in  administering  punishment  for 
offenses,  but  in  a  broader  sense  it  consists  in  educating  and  training 
the  men,  so  that  it  will  not  often  be  necessary  to  administer  punish- 
ment. We  may  have  the  best  roadway  and  equipment,  but  unless 
we  are  able  to  properly  control  and  guide  the  intelligent  human 
machines  through  whose  agency  results  are  to  be  accomplished,  we 
may  never  have  a  higher  standard  of  efficiency. 

rifficiency  of  service  comes  only  as  the  result  of  long  and  persistent 
training,  education  and  experience,  and  is  therefore  incompatible 
with  short  tenure  of  position.  Is  it  not  a  conspicuous  fact  in  street 
railway  operation,  that  there  is  a  comparatively  short  tenure  of  ser- 
vice of  conductors,  motormen  or  gripmen?  Are  we  not  continually 
discharging  one  set  of  men  and  employing  new  and  inexperienced 
men  to  take  their  places,  and  if  so  what  is  the  underlying  cause  and 
what  the  remedy?  Passing  hurriedly  over  these  very  suggestive  and 
interesting  questions  regarding  tenure  of  position,  it  maybe  profitable 
to  briefly  review  our  present  methods  and  opportunities  of  training 
new  and  inexperienced  men. 

In  steam  railroad  practice,  before  a  man  is  permitted  to  act  as  con- 
ductor or  engineer  in  charge  of  a  train  with  valuable  property  and 
human  lives,  he  is  subject  to  several  years  of  education  and  training 
in  one  or  more  subordinate  positions.  Opportunity  is  thus  afi'orded  to 
study  his  character  and  temperament,  observe  his  methods  and 
measure  his  fitnesss  for  promotion,  but  in  street  railway  practice  there 
are,  as  a  rule,  no  subordinate  positions  in  which  men  are  required  to 
serve  before  being  placed  in  charge  of  a  car.  New  and  inexperi- 
enced men  are  inducted  into  the  service  in  large  numbers,  and  after 
being  schooled  for  a  few  days  are  given  exclusive,  absolute  and 
independent  control  of  a  car  running  through  crowded  city  thorough- 
fares and  populous  suburbs.  Is  it  to  be  wondered  at  that  costly  acci- 
dents are  the  result? 

It  will  be  generally  conceded  that  the  position  of  motorman  or 
gripman  is  vastly  more  important  and  responsible  position  than  that 
of  conductor,  as  it  concerns  safety  in  operation.  Why  then  should 
not  all  motormen  or  gripmen  be  recjuired  to  serve  an  apprenticeship 
of  three  to  six  months  in  the  shops,  or  as  conductors,  during  which 
time  they  could  become  perfectly  familiar  with  the  roadway,  equip- 
ment and  the  rules  and  regulations,  and  during  which  time  the  offi- 
cers could  become  belter  ac(iuainted  with  them?  After  having 
served  such  an  apprenticeship  would  they  not  naturally  be  better 
(lualified  for  the  more  responsible  position?  Men  often  blunder 
because  they  know  no  better.  .Some  know  they  are  ignorant  and  try 
to  learn,  while  others  do  not  try  to  learn.  Some  know  they  are  igno- 
rant and  try  to  learn,  but  they  do  not  know  how,  while  there  are  still 
others  who  think  they  know  it  all  and  are  entirely  unconscious  of 
their  ignorance.  In  either  case  the  officers  of  a  road  are  more  or  less 
culpable  if  they  do  not  take  the  measure  of  the  men,  and  not  only 
give  them  the  opportunity  to  become  com[)eteiit,  but  insist  upon  their 
becoming  so  before  being  placed  in  positions  of  responsibility. 

Hut  after  all  has  been  said  about  obtaining  better  men  and  training 
them  to  become  more  proficient  in  their  duties,  it  still  remains  to 
make  them  faithful  and  attach  them  to  the  service.  This  point  needs 
no  emphasis  when  we  remember  the  exactions  of  the  service  and  the 
influences  that  are  continually  at  work  to  degrade  and  mislead 
them,  and  prevent  the  proper  and  faithful  discharge  of  their  duties. 
There  is  no  other  calling  which  makes  heavier  demands  upon  the 
mental  and  physical  endurance  of  men,  and  they  should  not  be  sur- 
rounded by  demoralizing  conditions  which  unfit  them  for  the  best 
service.  Every  company  should  take  some  interest  in  the  social  sur- 
roundings of  its  employes.  They  should  be  given  some  opportuni- 
ties of  enjoyment  as  well  as  self  improvement.    We  must  remember 
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that  the  chief  end  of  their  existence  is  not  work,  and  when  their 
work  for  the  day  is  done  we  should  offer  them  some  counter  attrac- 
tion to  the  street  corner,  the  saloon  or  the  gambling  den.  We  should 
try  to  lead  the  men  to  feel  that  the  company  takes  an  interest  in  their 
welfare,  and  wishes  to  improve  their  social  condition.  By  so  doing 
we  shall  more  surely  attach  them  to  the  service,  and  make  them  more 
faithful  and  efficient. 

Mmor  mistakes  and  blunders  there  will  always  be,  but  men  do  not 
as  a  rule  make  serious  blunders  with  deliberate  intent.  In  order  to 
avoid  blunders  some  incentive  should  be  held  out  to  make  the  men 
more  careful.  It  is  indeed  questionable  whether  the  fear  of  punish- 
ment is  always  the  best  incentive  to  offer,  and  yet  how  many  of  us 
offer  anything  else?  The  disgrace  of  suspension  and  the  loss  of 
wages  may  often  be  a  deterent,  but  what  kind  of  an  impression  does 
it  leave  on  the  man's  mind  after  it  has  been  inflicted,  especially  so 
when  it  comes  after  a  long  term  of  faithful  service?  Well  may  we 
raise  the  question  whether  our  system  of  discipline  is  not  wrong, 
when  we  hold  out  no  other  incentive  to  efficient  faithful  service  than 
the  fear  of  punishment. 

Many  of  the  principal  steam  railroads  throughout  the  country  are 
making  a  distinct  advance  in  their  system  of  discipline,  which  is 
more  in  keeping  with  the  progessive  enlightened  spirit  of  the  age. 
They  are  trying  to  abandon  the  "Master  and  Man"  idea  and  are 
seeking  to  attach  men  to  their  service  by  treating  them  "  Like  Men," 
and  by  giving  some  recognition  and  credit  for  varying  terms  of  faith- 
ful efficient  service.  Instead  of  fines  and  suspensions,  which  often 
beget  a  sullen,  revengeful  spirit,  many  roads  are  adopting  what  is 
widely  known  as  the  "Brown  system  of  discipline,  without  suspen- 
sion," which  consists  in  keeping  a  debit  and  credit  account  with  each 
man  and  advising  him  personally  as  the  entries  are  made.  Suspen- 
sions are  made  only  nominally— that  is,  they  are  entered  against  the 
man's  record,  but  are  not  actually  enforced,  (ieo.  R.  Brown,  gen- 
eral superintendent  of  the  Fall  Brook  Railway,  who  first  inaugurated 
this  system,  says  concerning  it  in  substance  as  follows: 

"  Penalties  are  imposed  for  two  purposes: 

"First,  to  uphold  the  law  and  prevent  its  further  violation;  and 
second,  to  reform  the  violator.  Punishment  inflicted  indirectly  ben- 
efits many  who  do  not  violate  the  law  as  well  as  to  the  one  who  does. 
It  often  occurs  that  the  disgrace  and  injury  occasioned  by  a  strict  en- 
forcement of  a  sentence  does  more  to  ruin  the  guilty  than  anything 
else,  and  a  wise  provision  has  been  made,  allowing  courts  to  use  their 
judgment  as  to  carrying  out  punishments;  this  is  known  as  'suspend- 
ing sentence.'  If  the  some  time  ofl'ender  does  better  and  is  not  guilty 
of  the  same  or  other  offenses,  the  judge  conveniently  forgets  the 
sentence  hanging  over  him,  but  should  he  go  on  committing  one  mis- 
demeanor after  another  his  '  record  '  rises  up  to  condemn  him.  I  be- 
lieve in  the  practice  of  suspending  sentence  with  railroad  employes.' 

Under  this  system  a  man's  position  depends  on  his  "record,"  and 
a  long  term  of  faithfui  service  entered  to  his  credit  counts  for  some- 
thing every  time  the  account  is  balanced.  That  is  undoubtedly  the 
correct  principle  which  teaches  the  employe  that  he  will  as  surely  re- 
ceive credit  for  his  good  work  as  that  he  will  be  charged  with  his 
errors  and  faults,  and  he  will  certainly  become  a  better  man  when 
he  learns  that  his  final  success  depends  solely  upon  the  "record" 
that  he  makes.  The  writer  suggests  that  it  may  be  possible  to  em- 
body into  practical  methods  adapted  to  street  railway  service  the 
principle  herein  briefly  outlined,  but  it  should  be  undertaken  only  by 
those  who  are  in  sympathy  with  it,  and  whose  experience  in  dealing 
with  men  has  fully  convinced  them  that  harshness  is  less  powerful 
than  kindness,  and  that  just,  humane  treatment  of  men  will  bring 
about  a  closer  relationship  and  more  perfect  confidence  between  em- 
ployer and  employe. 


J.  B.  Cahoon;  I  agree  most  heartily  with  all  that  Mr.  Wheatley 
has  said,  but  I  do  not  think  he  has  carried  the  matter  far  enough; 
not  as  far  as  we  have  carried  it  on  our  road  in  Elmira.  We  not  only 
go  into  the  subject  of  a  thorough  examination  of  the  man  as  to  his 
personal  character  and  habits,  etc.,  but  as  far  as  possible  have  con- 
formed to  the  law  of  the  state  and  placed  him  in  the  power  house  and 
given  him  a  thorough  training  there,  and  followed  that  up  with  a 
course  in  the  machine  shop  and  car  house,  and  endeavored  in  that 
way  and  through  careful  training  on  the  cars  to  put  him  in  a  position 
to  understand  what  his  duties  are.  Of  course  we  have  a  small  road, 
but  we  have  the  good  fortune  to  retain  our  employes  for  longer  terms 
of  service  than  is  usual.  A  man  in  starting  in  goes  on  as  an  extra 
man  and  remains  an  extra  man,  as  we  find  by  experience,  for  about 
a  year  and  a  half.     He  only  runs  on  the  lines  of  smallest  travel.     In 


this  way  by  the  time  he  gets  a  regular  run  he  is  pretty  thoroughly 
educated  in  his  duties,  and  we  can  see  whether  our  judgment  has 
been  right  in  regard  to  the  man  and  whether  he  is  a  competent 
employe  or  not. 

We  have  also  taken  up  the  social  side  of  the  life  of  the  conductors 
and  motormen  and  established  a  club  room  for  them  with  the  daily 
papers,  electrical  papers,  prominent  magazines  and  various  games 
and  things  to  amuse  them  when  ofif  duty.  This  is  located  at  a  very 
convenient  point  where  all  our  cars  meet,  and  we  hire  a  room  for  that 
purpose  solely,  on  one  of  the  principal  streets  of  the  city.  In  addition 
to  that  we  have  taken  the  men  into  our  confidence,  so  to  speak,  and 
when  there  has  been  a  falling  off  in  the  earnings  we  have  talked  with 
the  men  in  a  general  way  and  explained  to  them  how  our  daily 
receipts  depended  upon  them;  how  if  they  are  not  polite  to  ladies  and 
do  not  help  them  on  and  off  the  cars  and  answer  inquiries  politely 
and  promptly  they  are  hurting  the  road,  and  not  only  the  road,  but 
themselves;  because  if  our  earnings  decrease  it  means  we  have  to 
decrease  our  operating  expenses  and  be  compelled  to  economize, 
tak ing  cars  off  and  putting  the  men  back  on  the  extra  list  where  they 
will  get  less  pay.  We  have  also  adopted  the  service  stripe  system. 
We  give  a  man  for  each  five  years  of  service  a  gold  stripe  on  his 
sleeve,  with  an  increase  in  pay  of  5  cents  a  day,  which  is  not  much, 
but  it  serves  as  an  incentive  to  the  men  and  shows  that  they  are  con- 
sidered, and  that  we  are  trying  to  do  what  is  right  by  them.  I  have 
told  them  that  if  our  earnings  pick  up  so  that  we  can  do  better  than 
that  we  will  be  glad  to  do  it.  We  have  some  14  men  who  wear  the 
five  years  service  stripe  and  four  or  five  who  wear  two  stripes  on  their 
sleeve,  indicating  10  years  of  service,  and  who  get  an  increase  of  10 
cents  a  day.  We  have  found  that  by  taking  this  personal  super- 
vision of  each  man  and  looking  after  his  comfort,  etc.,  that  our  earn- 
ings are  picking  up,  that  the  men  are  more  attentive  to  their  duties 
and  more  careful  of  the  property  of  the  company  and  work  with  the 
management  of  the  road  in  operating  it  on  an  economic  basis. 

The  President :  Can  we  not  hear  from  some  other  roads,  giving 
their  experience  ?  Will  Mr.  Murphy  or  one  of  our  friends  from  across 
the  water  tell  us  what  they  do  there  ? 

Mr.  Murphy  :  Mr.  President  and  gentlemen  :  I  thank  you  for  the 
opportunity  given  to  me  of  saying  a  few  words.  As  a  tramway  man- 
ager for  20  years  I  have  had  some  experience  in  this  line  and  fully 
approve  with  the  sentiments  expressed  in  the  paper  which  has  been 
read,  in  fact  it  is  quite  in  accordance  with  my  own  views.  We  have  a 
rather  different  class  of  people  in  Dublin  from  what  you  have  in  this 
country  ;  the  men  are  apt  to  keep  their  positions  longer.  We  have 
many  men  in  our  company  who  have  been  with  us  a  great  many  years 
and  a  service  stripe  for  10  or  15  years  would  be  quite  common.  We 
look  after  the  comfort  of  the  men  as  far  as  we  possibly  can  and 
increase  our  efforts  each  year.  We  have  a  road  45  miles  long,  with 
1,600  horses.  We  are  about  to  adopt  the  electric  system,  and  it  is 
with  that  object  in  view  that  the  committee  has  come  over  here,  con- 
sisting of  two  directors  and  myself. 


The  next  paper  was  entitled  "A  Decade  of  Electric  Railway 
Development,"  by  W.  J.  Clark,  General  Electric  Company,  New 
York.  

Adjournment  was  then  taken  to  2:30  p.  m. 


Tuesday  Afternoon, 

The  afternoon  session  opened  with  the   reading  of  the  following 
paper: 

The  Influence  of  Accurate   Measurements  Upon    Economic 
Operation. 


BY   CARVL    D.    HASKINS,   BOSTON. 


In  no  branch  of  commerce,  save  perhaps  in  some  of  the  industries 
dependent  upon  the  generation  of  electrical  energy,  is  it  considered 
sufficient  to  know  only  what  raw  material  is  used  and  what  revenue 
is  received.  Nor  is  this  information  actually  regarded  as  sufficient 
even  in  these  industries. 

Until  very  recently,  however,  there  has  been  no  satisfactory  method 
of  actually  determining  how  much  electrical  energy  has  been  pro- 
duced during  any  given  period. 

Many  generating  stations  in  the  early  days  followed  a  system  of  fre- 
quent  readings  of  ammeters  and  voltmeters,  basing  their  assump- 


<^f!IJwd^^}\aAii^/h^ 


r.i5 


tions  as  to  actual  output  on  the  product  of  coincident  readings  multi- 
plied of  course  by  the  time  factor,  thus  obtaining  an  approximation 
of  the  kilowatt  hours  output  per  day  and  therefore  the  approximate 
cost  of  generation  per  k.  w.  hour. 

Many,  however,  abandoned  these  frequent  readings  of  instruments, 
feeling  that  the  approximations  of  true  output  measurement  were  too 
unreliable  to  be  of  real  value,  because  of  the  constant  fluctuation  of 
load  between  readings. 

The  conditions  just  described  are  in  reality  those  of  yesterday  rather 
than  today,  and  they  existed  only  up  to  that  time  when  it  became 
possible  to  obtain  output  meters  of  sufficient  capacity  to  measure  in 
an  accurate  and  proper  manner  the  true  output. 

Such  meters  as  these  to  which  I  refer  are  now  readily  obtainable 
and  are  being  rapidly  adopted,  not  only  by  street  railway  companies 
but  by  lighting  companies  also. 

Electrical  engineering  skill  has  responded  to  the  needs  of  the 
industries  to  which  it  is  tributary,  and  standard  designs  now  exist  up 
to  capacities  as  high  as  8,000  amperes.  Whilst  special  instruments 
have  been  designed  large  enough  for  16,000  amperes. 

These  total  output  meters  are  accurate  to  a  high  degree,  not  only 
upon  steady  and  normal  loads  but  upon  rapidly  fluctuating  loads  as 
well,  giving  a  true  account  of  all  energy  output  through  them  on 
loads  ranging  from  5  or  6  per  cent  of  their  rated  capacity  up  to  about 
15  per  cent  above  their  rated  capacity.  The  reliability  of  the  record 
being  unaffected  with  the  rapidity  of  fluctuation  of  current  between 
these  points. 

It  is  doubtless  needless  for  me  to  emphasize  the  real  economic 
value  of  the  reliable  data  which  can  be  obtained  by  the  use  of  these 
total  output  meters. 

Knowing  the  efficiency  which  is  to  be  expected  from  the  generator, 
engine,  and  boiler  equipments,  it  is  a  simple  matter  to  determine  just 
how  much  coal  and  water  should  have  been  expended  for  the  run  of 
any  given  day  to  generate  the  indicated  k.  w.  hours  output. 

Thus  it  not  only  becomes  possible  to  determine  just  what  it  is  cost- 
ing to  generate  a  k.  w.  hour,  but  it  also  becomes  possible  to  check  the 
Inefficiency  of  the  equipment  and  to  locate  trivial  faults  which  might 
otherwise  have  escaped  notice. 

For  example,  should  the  indicated  output  fall  10  per  cent  below 
what  ought  reasonably  to  be  expected  from  the  known  input  of  coal 
and  water,  an  effort  would  at  once  be  made  to  determine  where  the 
trouble  lay.  Whether  in  uneven  firing  of  the  boilers,  ill-set  valves  on 
the  engine  or  some  minor  fault  in  the  generator. 

In  no  other  way  known  to  me  can  this  positive  means  of  check  upon 
a  generating  system  be  maintained  than  by  the  use  of  total  output 
meters. 

Important  as  is  the  measurement  of  the  total  station  output  there  is 
yet  another  application  of  positive  measurements,  which,  whilst  it  has 
been  long  appreciated  by  many,  has  not  been  applied  in  practice  at 
all  up  to  the  present  time,  simply  because  the  necessary  meter  was 
not  available.  I  refer  to  the  measurement  of  the  energy  used  daily 
to  operate  each  car. 

Every  street  railway  management  realizes  that  a  quite  large  pro- 
portion of  the  total  energy  generated  is  wasted  by  the  careless  and 
improper  use  of  the  controller  and  the  brake,  and  where  the  old 
rheostat  method  of  control  is  used  the  opportunity  for  waste  on  the 
part  of  the  motorman  is  yet  greater. 

Almost  every  street  railway  superintendent  makes  a  different 
estimate  of  the  percentage  of  power  wasted  upon  the  system  under 
his  charge,  for  there  can  be  no  positive  knowledge  upon  the  subject 
nor  can  the  conditions  be  regarded  as  at  all  stable. 

An  average  drawn  from  the  opinions  which  have  been  expressed 
to  me  would,  however,  indicate  that  not  less  than  20  per  cent  of  the 
total  energy  generated  is  wasted  by  improper  manipulation  of  the 
bandies  upon  the  part  of  the  motor  man.  This  improper  manipula- 
tion being  due  to  some  extent  to  ignorance,  but  more  generally  to 
carelessness. 

A  meter  has  now  been  designed  which  will,  1  believe,  change  all  of 
these  wasteful  conditions.  This  meter  is  intended  for  permanent 
installation  upon  the  car,  and  its  indications  show  accurately  the 
consumption  of  energy  in  k.  w.  hours  for  any  desired  time. 

Grave  difficulties  surrounded  the  designing  of  a  satisfactory  meter 
lor  this  purpose,  and  the  perfecting  of  the  device  has  only  been 
accomplished  by  sustained  effort  extending  over  a  long  p('rlod.  It 
was  necessary  not  only  that  the  meter  should  be  accurate  under  the 
extremely  unfavorable  conditions  of  heavy  vibration  and  shock  to 
which  It  has  to  be  exposed,  but  also  that  Its  construction  should  be  of 


such  a  character  as  to  endure  these  rough  conditions  for  long  periods 
without  damage  to  the  mechanicism  and  without  the  impairment  of 
accuracy. 

Such  a  meter  as  that  which  I  have  described  is  now  obtainable  and 
has  been  successfully  operated  in  actual  service  over  an  extremely 
rough  piece  of  track  for  mai.y  months. 

With  a  street  car  meter  permanently  installed  on  every  car  the 
street  railway  management  at  once  has  the  same  means  of  checking 
the  motorman  as  is  provided  by  the  cash  register  for  checking  the 
conductor. 

Assuming  that  the  energy  wasted  is  actually  20  per  cent  of  the 
total,  as  I  believe  it  to  be,  it  is,  I  think,  fair  to  expect  a  saving  of  at 
least  half  the  present  waste,  or  10  per  cent  of  the  whole  amount  of 
energy  generated  as  a  result  of  the  knowledge  on  the  part  of  the 
motorman  that  the  management  has  absolute  means  of  ascertaining 
how  much  power  he  uses  per  run,  or  per  passenger,  or  per  mile. 
For  under  this  system  he  cannot  fail  to  realize  that  the  management 
has  in  its  possession  adequate  and  reliable  data  upon  which  to  base 
promotions  or  encouragement,  reprimand,  or  discharge. 

Many  steam  railroads  have  long  made  a  practice  of  offering  annual 
prizes  to  the  engine  crew  doing  the  most  work  with  the  least  coal  and 
water,  and  I  anticipate  that  a  similar  system  of  reward  may  be  found 
advantageous  and  profitable  in  street  railway  practice. 

Cutting  down  the  waste  of  energy  50  per  cent  means  saving  10  per 
cent  of  the  total  output,  and  it  therefore  means  to  the  street  railway 
management  either  the  saving  of  10  per  cent  of  the  coal  and  water 
which  is  being  used  today,  or  the  ability  to  operate  10  per  cent  more 
cars  with  the  same  central  station  capacity.  In  which  ever  way  the 
matter  may  be  viewed— whether  in  the  light  of  a  saving  of  raw  ma- 
terial, or  an  increase  in  service  without  increase  in  expense  at  the 
station — the  economy  accomplished  is  very  great,  and  you  will  all,  I 
am  sure,  agree  with  me  when  I  venture  to  assert,  that  the  influence  of 
accurate  measurement  upon  economic  operation  is  of  the  first  im- 
portance, provided  proper  use  Is  made  of  the  data  thus  obtained. 


In  reply  to  a  question  Mr.  Haskins  stated  the  meters  had  not  yet 
been  placed  upon  the  market,  but  soon  would  be. 

Mr.  Nichols  stated  that  the  paper  he  was  about  to  read  had  been 
prepared  by  his  mileage  clerk,  Charles  J.  Ingalls,  to  whom  any  credit 
which  might  attach  to  the  paper,  was  due. 


Then  followed  a  paper  "The  Advantages  of  a  Car  Mileage 
Record."  

Mr.  Cole:  My  system  is  similar  in  detail  to  the  one  which  Mr. 
Nicholl  describes;  the  motorman  turns  in  a  report  which  is  taken  off 
by  the  starter,  and  in  all  its  details  it  is  similar  to  the  Rochester 
system.  

Mr.  Cole,  of  Elmira,  who  read  the  next  paper,  prefaced  It  with  the 
remark:  "In  the  preparation  of  my  paper  I  have  been  guided,  to  a 
great  extent,  by  the  nature  of  articles  which  have  appeared  in  the 
public  press.  The  public  are  being  educated  in  the  belief  that  the 
nickles  taken  in  by  street  railroads  are  by  some  miraculous  process 
being  turned  to  gold  and  the  gold  is  used  in  the  corruption  of  public 
men.  Such  assertions  are  an  obstruction  to  the  liberal  policy  of  a 
street  railroad  and  hinders  its  good  service;  and  at  the  same  time  it  is 
an  insult  to  public  men.  1  believe  public  officials  and  railroad  men 
should  educate  the  people  as  to  the  facts  and  dissolve  the  fancies." 


Facts  and  Fancies  Concerning  Street  Railroads. 

W.  W.  COLE,    EI.MIRA. 

Tf>day,  If  you  pick  up  the  Review  of  Reviews,  the  Forum,  or  any 
of  the  leading  magazines  or  dally  papers,  you  are  confronted  by 
writings  as  significant  as  the  writings  on  the  wall.  Everywhere  we 
read  articles  on  municipal  ownership  and  state  government  of  rail- 
roads, committees  of  investigation,  and  the  introduction  of  restrictive 
laws.  These  articles  are  nearly  all  of  a  socialistic  tendency,  and 
conceived  in  fancy  dreams,  and  like  I'ygmalion's  Galatea,  the  Statue 
of  Liberty  becomes  charged  with  magnetic  life  and  lightens  and 
c  irrles  the  world  -for  love  and  3  cent  fares.  I n  the  many  discussions 
of  the  distribution  and  gifts  of  franchises  it  may  be  well  to  define  that 
a  franchise  is  the  right  bestowed  upon  some  party  or  parties  to  do 
something;  that  something  to  be  of  benefit  to  the  general  public,  and 
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it  is  always  understood  that  if  the  parties  obtaining  the  francise  have 
made  intelligent  calculations,  and  conduct  with  experienced  and 
economical  management,  that  they  are  entitled  to  renumeration,  for 
first  their  service  to  the  public,  second  for  the  intelligent  application 
of  their  services  and  money. 

The  municipality  is  a  public  business  corporation;  the  railroad  a 
private  business  corporation;  but  both  are  in  the  service  of  the  public 
with  this  distinction— if  the  municipality  makes  mistakes  in  its 
management,  the  public  must  pay;  if  the  railroad  company  is  mis- 
managed, the  individuals  pay,  and  the  public  is  still  carried  for  the 
same  price.  Now,  if  any  large  manufacturing  corporation  should 
approach  the  Board  of  Trade  of  any  city  in  the  United  States,  and 
make  a  proposition  to  locate  interests  that  would  increase  the  comfort 
and  possibilities  of  usefulness  of  many  citizens,  make  suburban 
homes  available,  and  values  of  real  estate  higher,  make  houses  rent 
more  readily  and  for  greater  values,  and  homes  in  the  city  to  become 
more  desirable,  and  homes  in  the  country  of  easy  access,  increase  the 
trade  of  the  various  business  interests,  and  to  open  up  parks  and 
furnish  free  amusements  to  the  public,  to  guarantee  that  they  would 
employ  a  certain  number  of  men  at  wages  generally  higher  than  paid 
by  the  local  mercantile  interests,  and  that  they  would  give  constant 
and  permanent  employment  at  all  times  to  a  large  number  of  men,  to 
such  a  concern  the  business  men  of  any  city  in  the  country  would 
offer  a  bonus  in  cash,  land  for  a  site,  and  concessions  in  taxes;  and 
should  such  an  industry  meet  with  reverses,  it  would  be  the  common 
interest  to  give  it  general  aid.  Yet  all  these  things  have  been 
done  by  the  average  railroad  company;  but  when  a  railroad  is  once 
located  and  established,  it  cannot  move  its  interests  to  a  more  favor- 
able community,  and  thereby  hangs  the  tale! 

I  will  now  quote  from  a  current  number  of  a  magazine: 

"Every  legislator  who,  during  the  past  winter,  voted  to  give  the 
enormously  valuable  street  franchises  of  the  cities  of  Chicago  and 
Boston  to  private  syndicates  and  corporations  committed  a  crime 
against  the  living  and  oncoming  generations.  Massachusetts  gave 
the  special  priviliges  of  the  city  of  Boston  away  for  a  quarter  of  a 
century,  and  the  state  of  Illinois  gave  to  a  millionaire  street  car 
magnate  the  privileges  of  the  city  of  Chicago  for  half  a  century.  The 
city  of  Glasgow,  Scotland,  gives  street  car  service  for  less  than  half 
the  amount  our  citizens  have  to  pay,  and  yet  last  year  that  city  netted 
over  S4oo,ooo  above  her  expenses.  The  street  franchises  belong  to  the 
citizens,  to  the  society  which  makes  the  life  of  the  city,  and  the  giving 
of  those  franchises  to  private  individuals  is  plundering  the  people  of 
their  own  to  enricha  few  multi-millionaires.  Our  prisons  are  thronged 
with  people  who  have  been  incarcerated  for  deeds  essentially  less 
criminal  in  nature  and  essence  than  those  of  many  men  who  are  now 
placing  Honorable  before  their  names." 

It  hardly  seems  possible  that  such  an  article  can  be  written  in  good 
faith,  for  if  such  conditions  really  exist,  what  benefit  would  really 
accrue  from  municipal  ownership  of  street  railroads,  when  these  city 
officials  whom  we  are  led  to  believe  are  more  criminal  than  the 
inmates  of  our  state  prisons  would  be  the  very  men  to  guide  and 
manage  the  public  corporation.  Under  such  specious  argument  it  is 
not  surprising  that  it  is  further  asserted  "that  corruption  can  be 
removed  by  doing  away  with  franchises,  or  that  when  no  valuable 
privileges  are  to  be  had,  there  will  be  no  powerful  organizations  to 
corrupt  the  city,  and  that  no  good  reason  exists  why  the  railroad 
should  not  be  as  well  managed  under  public  as  private  ownership  of 
railroads." 

If  such  statements  are  the  facts  and  not  fancies,  is  it  possible,  that 
in  spite  of  inefficiency  and  corruption,  that  the  net  financial  result 
would  he  more  favorable  than  any  which  could  be  obtained  from 
franchises?  I  would  suggest  to  writers  of  such  articles  that  they  re- 
form the  cities  first,  and  the  railroads  next,  as  corruption  is  a  disease 
that  cannot  be  cured  by  scattering  it  or  driving  it  in. 

The  Citizens  Committee  of  Boston  in  its  report  states: 

"Public  ownership  enjoys  the  benefits  arising  from  the  increased 
efficiency  of  contented,  well  paid  labor,  the  economies  of  combination 
with  other  public  departments,  and  the  diminished  cost  per  unit  that 
accompanies  the  enlargement  of  business,  consequent  upon  lower 
rates  and  the  larger  interest  and  patronage  extended  by  the  people  to 
an  undertaking  of  their  own.  Combination  of  the  street  railways  with 
the  gas  and  electric  light  plants  would  lead  to  large  economies,  and 
further  co-ordination  with  highway,  police  and  fire  departments 
would  increase  the  efficiency,  safety  and  economy  of  all  the  services 
involved." 

I  believe  this  has  been  the  experience  of  all  trusts,  whether  formed 


by  public  or  private  business  corporations,  and  like  any  other  labor 
saving  machine,  a  combination  of  effort  well  directed  and  guided 
must  lead  to  success,  whether  conducted  by  public  or  private  cor- 
porations; but  why  should  a  railroad  controlled  by  a  municipality 
receive  greater  co-operation  from  police  and  fire  departments  more 
than  the  private  corporation?  As  tax  payers  we  are  entitled  to  all 
the  protection  and  assistance  to  serve  the  public  interests  that  could 
be  rendered  the  public  corporation. 

Again  this  committee  states;  "The  change  from  private  to  public 
ownership  of  a  great  monopoly  means  a  change  of  purpose  from 
dividends  for  a  few  to  service  for  all.  This  change  of  purpose  is  the 
source  of  the  improvement  under  public  ownership  in  respect  to 
cheaper  transportation,  a  better  paid  and  more  contented  ownership, 
a  fairer  diffusion  of  wealth  and  power,  etc.  This  change  of  purpose 
will  accompany  the  change  to  public  ownership  here  as  well  as  in 
Europe  or  Australia,  and  therefore  public  ownership  of  the  railways 
here  will  cause  a  movement  in  the  same  general  direction  as  in 
Glasgow." 

We  will  compare  Glasgow  with  Boston.  In  Glasgow  motormen 
and  conductors  are  paid  from  85  cents  to  Si. 1 2  for  a  day  of  10  hours;  in 
Boston  they  are  paid  S2.25  for  a  day  of  q  hours;  and  if  Glasgow 
had  brought  the  employes  to  the  same  state  of  contented  citizenship, 
and  made  a  fairer  diffusion  of  wealth  as  they  already  obtain  in  Bos- 
ton, the  vaunted  §400,000  net  would  have  been  "  nit." 

The  value  of  franchises,  the  possibility  of  lower  fares  or  better 
service,  the  advisability  of  city  ownership,  and  all  such  problems 
can  only  be  answered  intelligently  by  the  results  already  obtained. 
In  Huddersfield,  England,  the  financial  statement  does  not  indicate 
any  great  diffusion  of  wealth  from  municipal  ownership  of  street 
railways.  The  operation  of  the  lines  for  the  year  ending  March  31, 
18155,  resulted  in  a  deficiency  of  ^^2,473.  Each  year  of  the  14  years 
of  its  history  this  tramway  has  run  at  a  loss  varying  from  ^671  to 
£16,626  in  1S03,  involving  a  total  loss  of  £62,220.  This  has  been  met 
by  transferring  £20,982  from  depreciation  account,  leaving  only  £340 
to  represent  the  depreciation  of  14  years.  The  remainder  of  the 
deficit  has  been  made  up  by  special  taxes  ranging  annually  from 
I  of  a  penny  to  5  pence  in  the  pound,  and  costing  the  rate  payers 
£41,238. 

In  Leeds  the  enterprise  cost  £131,305.  For  year  ending  March 
25,  !8g5,  tramways showa  profit  of  £133  7s.  5d., after  paying  expenses, 
which  include  interest  and  sinkmg  fund. 

In  Plymouth  the  enterprise  cost  £50,000.  After  providing  for 
interest  and  sinking  fund,  the  tramway  in  the  last  fiscal  year  lost 
£l,oS6.  In  December,  1896,  the  system  had  only  just  been  completed. 
And  the  employes  of  these  roads  are  contended  citizens  at  very  low 
wages.  A  factor  which  plays  an  important  part  in  European  schemes 
of  municipal  ownership  is  the  low  rate  of  interest  which  they  would 
have  to  pay  on  the  money  spent  in  purchasing  the  railroads.  This 
low  rate  of  interest  is  the  will-o-the-wisp,  which  will  lead  these 
advocates  of  municipal  ownership  into  financial  quagmire.  The 
majority  of  persons  urging  the  public  ownership  of  railroads  are 
moved  by  a  desire  to  have  the  city  receive  large  franchise  returns; 
but  these  desires  will  not  materialize  from  the  facts.  In  the  cost  of 
labor  as  an  index  of  the  cost  of  city  management,  we  find  a  situation 
that  is  if  possible  less  promising  in  the  matter  of  street  railway 
operation  than  that  of  other  managements.  About  70  per  cent  of  the 
operating  expense  of  a  street  railroad  company  goes  to  pay  labor — 
what  could  the  city  pay  for  the  same  wages?  The  general  experience 
has  been  that  policemen  and  firemen  are  better  paid  than  the  average 
railroad  employe,  and  in  many  cities  after  20  years  of  service,  they 
can  look  forward  to  the  retired  list.  Under  municipal  control,  the 
railroad  employe  would  not  throw  away  votes,  and  as  for  the  value 
of  his  services,  he  should  certainly  receive  as  much  as  a  policeman. 
The  management  of  street  railroads  requires  qualities  of  the  very 
brightest  order,  and  a  deficit  in  these  qualities  is  generally  followed 
by  a  deficit  in  the  ledger.  Most  of  our  managers  have  grown  up  in 
the  service,  and  have  served  a  long  apprenticeship  in  the  various 
departmentsbefore  attaining  their  present  positions,  and  if  experience 
counts  for  anything,  they  are  professionals. 

Our  city  officials  are  not  professionals,  as  a  rule,  in  matters  per- 
taining to  private  corporations,  and  the  committee  of  investigation  is 
straining  after  an  assumed  standard  of  perfectign,  defective  in 
theory  and  practice.  The  city  officials  serves  a  composite  personal- 
ity which  recognizes  neither  gains  nor  losses.  On  account  of  the 
short  time  of  service  of  the  various  officers  of  a  municipality,  it  is  im- 
possible for  them  to  acquire  more  than  a  superficial  knowledge  of 
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the  intricate  duties  and  methods  of  economical  administration  in 
serving  the  wants  of  the  public. 

The  Englishmen  secure  poor  service  at  low  cost,  and  all  Europe 
observes  a  policy  which  retards  the  rapid  development  that  all  Amer- 
ica demands.  In  this  country  the  street  railroad  has  made  it  pos- 
sible for  the  workingman  to  own  a  cheap,  comfortable  country 
home,  and  he  can  reach  his  work  within  the  city  in  20  or  30  minutes 
for  5  cents,  with  a  ride  of  seven  or  eight  miles.  In  Europe  the  work- 
ingman for  2  cents  is  transported  perhaps  a  mile  in  10  or  15  minutes 
from  a  congested  tenement  house  to  his  work  in  a  thickly  populated 
district,  and  with  an  inherited  ox-like  patience,  he  waits  until  a  car 
comes  along  that  has  the  prescribed  amount  of  room.  There  is  an 
impression  that  railroads  are  generally  over-capitalized,  but  when  a 
real  knowledge  of  facts  is  obtained,  it  is  found  that  all  roads  con- 
structed in  the  earlier  days  spent  vast  sums  in  the  purchase  of  appa- 
ratus, and  again,  on  the  reconstruction  which  was  necessary,  to  give 
the  public  the  benefit  of  rapid  improvements.  This  money  was 
honestly  expended,  and  today  the  public  has  the  benefit  of  a  liberal 
policy  in  the  clean,  well-kept,  up-to-date  service  generally  rendered. 
And  the  men  who  have  spent  their  money  and  time  in  perfecting 
this  service  are  entitled  to  remuneration  for  both  the  service  in  actual 
operation  and  those  benefits  they  have  made  possible  throughout  the 
land. 

Today  every  city  has  its  Board  of  Trade  or  Chamber  of  Com- 
merce, composed  of  men  who  have  the  city's  best  interests  at  heart. 
I  think  that  the  relationship  between  the  City  Council  and  the  Board 
of  Trade  should  become  close,  and  in  all  matters  pertaining  to  invest- 
ment of  the  city's  funds  for  a  financial  return,  that  a  committee  be 
appointed  from  the  Board  of  Trade  to  advise  with  the  city  officials. 

The  prevalent  desire  for  improvement  in  all  things  pertaining  to 
public  service  will  doubtless  bring  out  many  advantages  not  now 
clearly  apparent.  But  conclusions  cannot  be  jumped  at,  nor  can  the 
end  be  reached  by  the  action  of  any  one  man,  or  body  of  men,  as 
conditions  are  nowhere  the  same.  Even  the  wind  sent  by  God, 
which  turn  our  windmills  and  carry  our  laden  ships  o'er  the  water,  at 
times  do  us  an  evil,  yet  they  are,  nevertheless,  a  public  benefit. 

Advantages    of  Up-to-date   Street    Railroad   Service.     Why  the 
Rate  of  Fare  Should  Not  be  Reduced. 


BY   C.   L.   ROSSITER,   BROOKLYN. 


One  has  only  to  recall  the  wretched  transportation  facilities  of 
horse  car  days  to  appreciate  the  advantages  of  an  up-to-date  street 
railway.  We  remember  the  small  dimly  lighted  horse  cars,  so  cold 
in  winter  that  straw  was  placed  in  them  to  keep  the  feet  warm,  and 
so  poorly  lighted  that  it  was  impossible  to  read  in  them.  Insufficient 
horse  power  frequently  made  it  necessary  for  passengers  to  get  out 
and  assist  the  horses  on  the  steep  grades.  Today  over  80  per  cent  of 
the  street  railways  in  this  country  are  operated  by  electricity,  and 
millions  of  new  capital  have  been  expended  in  constructing  the  nec- 
essary new  tracks,  cars,  electric  equipment  and  expensive  power 
houses,  so  that  to  ride  m  one  of  the  modern  cars  of  an  electric  rail- 
way today  is  a  positive  pleasure,  and  thousands  of  dollars  of  the 
income  now  received  by  the  roads  come  from  this  pleasure  riding. 

The  electric  street  railway  today  is  essential  to  every  city,  not  less 
so  than  its  departments  of  sewers,  water  and  street  lighting,  and  in 
fact  the  railroad  in  nearly  every  case  is  the  pioneer  in  all  the 
improvements  and  building  up  of  the  city.  The  railroad  corporations 
are  very  frequently  looked  upon  as  being  antagonistic  to  the  city's 
interests  and  both  the  public  and  the  city  are  oftentimes  inclined  to 
impose  unjust  burdens  and  hardships  upon  the  roads;  when  in  fact 
the  capital  to  construct  the  railroads  is  furnished  by  banks,  trust  com- 
panies and  organizations  having  in  their  trust  the  savings  of  the  peo- 
ple. The  purchase  of  a  piece  of  farm  land  for  building  purposes  in 
the  suburbs  of  any  of  our  cities  is  followed  immediately  by  a  request 
upon  the  local  railway  to  extend  its  line,  and  without  such  extension 
it  will  be  found  that  the  city  itself  will  he  very  slow  to  make  expen- 
ditures for  the  improvement  of  the  streets  and  sewers,  water  mains, 
etc.,  and  next  to  impossible  to  get  the  gas  and  other  companies  to 
extend.  In  support  of  this  statement  some  figures  in  regard  to  Bos- 
ton are  very  instructive  showing  as  they  do  in  the  case  of  IJrookline, 
a  suburb  of  Boston,  that  in  the  50  years  from  1X55  to  1885  the  increase 
in  value  was  from  five  and  one-half  millions  to  sixteen  millions, 
while  in  the  next  five  years,  with   the   introduction  of  the  street  rail- 


way, the  values  increased  to  thirty  millions.  Another  case  that  will 
illustrate  this  has  occurred  in  Brooklyn.  During  the  year  i8g6  one 
of  the  roads  constructed  an  extension  some  three  miles  in  length 
through  an  entirely  new  territory  where  the  streets  for  blocks  had  not 
been  cut  through  and  no  improvements  whatever  made  to  the  adjoin- 
ing property.  Today,  less  than  a  year  since  the  road  was  opened, 
there  have  been  over  500  houses  constructed,  (nearly  all  of  them 
being  occupied  as  soon  as  completed)  on  the  line  of  this  street  and 
adjacent  side  streets.  If  it  had  not  been  for  the  railroad  extension 
not  one  of  these  houses  would  have  been  built,  and  it  can  be  readily 
seen  that  it  is  not  the  railroad  company  which  will  reap  the  first 
advantages  but  the  city,  which  will  have  increased  its  assessment  roll 
not  less  than  S3,ooo,ooo  in  the  present  year  and  the  opportunity  given 
to  hundreds  of  individuals  of  finding  comfortable  homes.  If  the  city 
and  the  public  treat  the  railroad  companies  justly  and  fairly  there 
will  be  no  trouble  caused  by  the  policy  that  the  companies  pursue,  as 
nothing  pays  better  to  the  owners  of  the  railroad  property  or  to  the 
city  itself  than  to  have  a  railway,  up-to-date  in  its  cars,  equipment, 
tracks  and  facilities.  The  roads  can  be  trusted  as  they  continue  to 
be  prosperous  to  give  the  greater  part  of  every  nickel  that  is  taken 
in,  to  the  public,  in  the  shape  of  good  wages  to  their  employes,  thus 
securing  competent  and  reliable  men,  and  also  expending,  as  it  can 
afford  to  do  so,  the  necessary  money  for  extensions  as  required,  and 
for  new  cars  and  equipment  properly  maintained,  and  the  companies 
will  continue  this  policy  so  long  as  the  public  show  appreciation  of  it 
by  patronizing  the  cars.  On  the  other  hand  if  the  earnings  of  the 
road  are  not  sufficient  to  properly  and  well  maintain  the  property  the 
spectacle  of  old  cars  and  equipment  and  negligent  employes  will  be 
seen,  and  while  this  means  loss  to  those  who  have  invested,  it  is  no 
less  a  direct  loss  to  the  city  and  the  public  which  has  such  a  railroad. 
To  secure  the  needed  funds  for  extensions  and  improvements  of  our 
electric  roads  there  must  be  a  perfect  understanding  between  the 
city  and  the  owners  of  these  properties.  If  the  city  places  unneces- 
sary burdens  and  taxes  on  the  roads  that  can  not  be  met,  then  those 
who  are  called  upon  to  furnish  the  capital  will  refuse  to  do  so  and 
the  city  will  be  the  loser  tenfold  over  what  it  could  possibly  gain  in 
any  other  way. 

I  believe  the  street  surface  railway  to  be  as  necessary  to  a  city  as 
its  street,  sewer,  water  and  gas  systems;  and  if  the  railways  to-day  can 
maintain  friendly  relations  with  the  city's  representatives  and  give  to 
them  and  to  the  public  full  information  as  to  the  financial  and  physical 
condition  of  the  properties  a  much  better  understanding  will  be  had  and 
the  final  result  will  be  to  secure  the  good  will  of  those  on  whom  the 
success  of  the  railroads  depend.  An  up-to-date  street  railway  ser- 
vice pays  the  company  itself,  particularly  if  it  has  a  competitor  who 
is  not  up-to-date;  it  pays  the  city  and  the  public  in  the  immediate 
benefits  they  receive  in  clean,  attractive  cars,  good  service  and  free- 
dom from  accidents,  and  it  pays  the  employes  of  such  a  company  to 
be  identified  with  it  and  to  assist  in  bringing  such  a  result  about  as 
well  as  in  good  wages  promptly  paid. 

In  regard  to  the  matter  of  fares  and  why  they  should  not  be 
reduced  I  want  to  say  at  the  outset  they  have  been  reduced  and  today 
the  street  railways  of  this  country  are  carrying  passengers  a  longer 
distance  and  at  cheaper  fares  than  in  any  other  country  in  the  world. 
The  distances  in  the  10  largest  cities  in  this  country  where  the  public 
is  carried  for  a  single  fare  of  5  cents  range  from  fj.g  miles  to  18  miles; 
this  latter  in  Brooklyn.  In  horse  car  days  a  ride  of  five  miles  for  a 
single  fare  was  a  long  one  and  the  average  was  below  this.  The  rail- 
ways in  Glasgow,  Berlin  and  some  other  foreign  cities  are  fre<|uently 
referred  to  as  furnishing  lower  rates  of  fare.  This  is  not  so.  On  the 
contrary,  they  are  not  only  much  higher,  but  have  many  dis- 
advantages which  would  not  be  tolerated  in  this  country.  The  aver- 
age and  usual  rate  in  England  is  2  cents  for  the  first  mile  and  1  cent 
for  each  mile  thereafter,  and  this  works  injury  to  the  laborer  and 
artisan  classes.  In  this  country  the  average  rate  is  from  'X  to  H  cent 
per  mile  and  in  many  cases  less  than  '/,  cent  per  mile.  Abroad  five 
representative  cities  average  11, oc/;  population  per  mile  of  track. 
.Seven  of  the  largest  cities  in  this  country  average  2,127  population. 
This  means  that  the  laboring  classes  and  artisians  abroad  are  com- 
pelled, on  account  of  the  high  rates  of  fares  of  the  suburbs,  to  live  in 
the  crowded  quarters  of  the  city,  to  the  menance  of  their  health,  and 
this  overcrowding  and  density  of  population  is  causing  much  con- 
cern to  the  cities;  while  the  railroads  in  this  country  with  five  times 
the  track  and  facilities  to  the  same  po|iulation  give  to  those  who 
desire  it  the  opportunity  of  finding  comfortable  homes  in  th(;  suburbs 
where  their  families  can  be  properly  brought  up.     In  the  matter  of 
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wages  of  conductors  and  drivers,  in  England  they  receive  85  cents  to 
$1.12  per  day  of  10  hours.  In  this  country  the  conductors  and  motor- 
men  receive  from  Si. 75  to  S2.25  per  day  of  ten  hours.  \ery  many 
trips  are  run  on  all  our  roads  for  the  accommodation  of  the  public,  on 
which  the  revenue  taken  in  does  not  equal  the  wages  of  the  con- 
ductors and  motormen,  and  the  average  street  railway,  with  the  lux- 
urious and  comfortable  electric  car  well  lighted  and  well  heated  in 
winter,  gives  the  cheapest  transportation  in  the  world. 

It  has  been  said  that  it  would  be  an  ideal  condition  to  have  the 
street  railways  all  confined  to  some  lonely  field  in  the  remote 
country  where  they  could  be  run  on  time,  never  crowded,  and  quite 
unobjectionable,  but  quite  useless  also;  but  as  crowded  thoroughfares 
are  unavoidable  in  a  large  city  and  means  of  transit  indispensable, 
the  problem  is,  how  best  to  accomplish  it  to  the  benefit  of  all  con- 
cerned. Complaints  are  made  too  often  without  cause  and  without 
reason.  The  fact  is  that  most  of  the  roads  are  giving  better  service 
to  the  public  than  they  can  afford,  the  trouble  being  that  the  people 
expect  too  much  for  5  cents. 


The  Prevention  of  Accidents ;   The  Best  Method  to  Accomplish 
this  End. 


BY    H.   S.   COOPER,   SCHENECTADY,   N.    Y. 


If  the  cause — or  causes — of  the  majority  of  accidents  on  street  rail- 
ways be  thoroughly  and  critically  examined  and  analyzed,  it  will  be 
found  that  directly  or  indirectly  the  personal,  human  element  very 
largely  predominates  among  them.  From  an  examination  of  these 
causes  and  from  my  own  experience  in  the  matter  of  handling  em- 
ployes, I  have  been  led  to  practice  the  belief  that  in  this  personal 
element  lies  most  of  the  danger  from  accidents,  and  also  the  means  of 
their  prevention,  according  as  to  how  it  is  managed. 

I  do  not  mean  to  say  that  the  remedy  lies  entirely  with  the  human 
element  unassisted,  for  no  matter  how  good  the  workman  is,  he  must 
have  tools— and  good  tools — before  his  work  can  be  his  best.  We 
must  supplement  our  human  nature  with  the  most  perfect  "  safety  ap- 
pliances," moral,  mental,  and  material,  if  we  wish  to  obtain  anything 
approaching  entire  immunity  from  accidents  for  which  we  are  really 
responsible,  or  are  held  responsible.  But  we  may  equip  our  roads 
from  the  bottom  of  the  substructure  to  the  top  of  our  poles  with  the 
most  approved  safety  apparatus  and  still  have  our  "holocausts"  (as 
the  lay  press  so  appropriately  calls  them)  if  we  do  not  give  full  con- 
sideration to  the  personal  element. 

By  the  personal  element  I  mean  the  whole  personnel  of  the  com- 
pany; not  only  the  motermen  and  conductors,  not  only  the  starters 
and  switchmen,  not  only  the  inspectors  and  repairers,  but  every  one 
connected  with  the  company;  the  foremen,  superintendents,  man- 
agers, clerks,  counsel,  executive  officers,  board  of  directors — and  I 
do  not  know  but  what  I  would  include  the  stock  and  bondholders. 

That  may  seem  far-fetched,  but  let  us  look  at  it.  If  a  company 
inaugurates  or  perpetuates  a  policy  by  which  it  hires  the  "cheapest" 
kind  of  men  regardless  of  the  duties  they  are  to  be  made  to  perform; 
if  it  pays  them  only  what  is  compelled  by  law,  by  trades-unions  or  by 
the  competition  of  other  labor-employers;  if  it  works  these  men 
longer  hours  than  human  beings  can  endure  and  remain  well  bal- 
anced; if  it  works  them  in  unnecessarily  uncomfortable,  exposed,  or 
dangerous  situations;  if  it  gives  them  difficult  and  delicate  duties  to 
fulfill,  and  inefficient  means  or  apparatus  to  perform  them  with;  if  it 
shirks  the  use  of  improved  safety  appliances  or  methods,  and  only 
installs  them  when  the  loss  from  accidents,  the  force  of  public  opin- 
ion, or  the  hand  of  legal  authority  forces  it  to  do  so;  if  it  treats  its 
employes  merely  as  a  minor  and  necessary  adjunct  of  its  machinery 
and  apparatus;  if  it  does  any,  or  most,  or  all  of  these  things  do  you 
not  suppose  that  the  personal  element  will  be  a  danger  element? 

On  the  other  hand,  let  a  company  hire  men  of  habits  and  intel- 
ligence suitable  to  the  duties  that  they  will  be  required  to  perform; 
let  it  take  care  of  them  in  such  manner  that  they  will  at  all  times  be 
in  condition  to  exercise  their  faculties  of  mind  and  body  to  the  fullest 
advantage  of  their  duties;  let  it  give  them  the  proper  means  and 
facilities  for  performing  those  duties  in  a  perfect  manner;  let  it  give 
them  every  tried  so-called  "safety  appliance"  before  adverse  cir- 
cumstances force  it  to;  and  I  will  guarantee  that  the  personal  element 
will  be  a  safety  element. 

Why?  Because  the  men  are  better  men?  Not  all  that.  Because 
they  are  more  comfortable  in  the  performance  of  their  duties?     Not 


all  that.  Because  they  feel  more  secure  in  their  positions  and  the 
fulfillment  of  those  duties?  Not  all  that  either.  While  all  these 
points  have  a  bearing  (and  a  great  one)  on  the  safety  element,  the 
real  reason,  the  soul  of  the  whole  matter,  lies  in  the  fact  that  one 
company  does  not  seem  to  care  for  immunity  from  accidents  if  that 
immunity  causes  more  trouble  and  expense,  the  other  proves  that  it 
does  not  want  accidents  at  any  cost.  The  one  shows  that  it  does  not 
care  for  accidents,  the  other  proves  that  it  does  not  want  them.  In 
the  first  the  employes  feel  that  the  company  does  not  "  back  them 
up  "  in  any  safety  efforts,  in  the  second  one,  they  feel  that  the  com- 
pany is  "  right  behind  them  "  in  any  efforts  that  they  may  make  for 
safety,  and,  conversely,  that  it  is  "right  on  top  of  them"  for  any 
neglect  of  safety. 

That  is  the  real  "safety  appliance",  the  feeling  that  pervades  the 
company  from  the  highest  officer  to  the  lowest  employe,  that  the  spirit 
of  the  company  as  evinced  by  all  its  actions  is  for  safety,  first,  last 
and  all  the  time.  Let  that  spirit  be  shown,  that  policy  carried  out,  in 
deeds  as  well  as  by  words,  by  those  officials  who  are  regarded  as  "the 
company"  and  it  will  permeate  not  only  every  employe  but  the  public 
as  well.  It  will  act  not  only  as  a  preventative  of  accidents,  but  as  a 
corrective  of  their  effects  when  they  do  occur.  With  every  possible 
care  taken  by  the  company  for  the  safety  of  its  employes  and  the 
public  will  come  a  greater  care  of  the  employes  and  the  public  for  the 
company.  For  what  is  "the  public"?  It  is  you  and  II  We  are  the 
public  to  anything  we  are  not  directly  interested  in.  Who  are  "the 
employes"?  Just  you  and  I!  We  are  all  employes  in  anything  we  are 
directly  concerned  in! 

Now,  as  the  public,  how  would  we  act  with  respect  to  these  two 
companies?  We  would  believe  everything  bad  that  was  said  or 
published  about  the  first  one  and  would  add  our  little  mite  to  its 
damnation  whenever  possible;  on  the  streets  of  its  routes  we  would 
be  obstructive;  on  its  cars  we  would  be  kickers,  obstinate  and  sub- 
versive of  its  rules;  as  tax-payers  we  would  be  against  any  conces- 
sions to  it;  as  plaintiffs  we  would  be  vindictive;  as  witnesses  we 
would  be  biased;  as  jurymen  we  would  be  prejudiced.  If  we  were  in 
the  "fake"  accident  business,  either  as  counsel  or  client,  we  would 
pick  it  out  as  a  "soft  thing".  It  would  be  "the  public  be  damned" 
against  "the  company  be  damned"  and  we  all  know  from  past  expe- 
rience which  can  stand  that  fire  the  longer. 

As  to  the  other  company,  we  might  feel  all  the  above,  but  the  facts 
would  be  against  us,  and  our  adverse  feelings  and  actions  would  only 
rebound  on  us.  As  a  matter  of  fact,  however,  we  would  not  feel  that 
way,  for  you  must  remember  that  the  public  is  you  and  I  and  better 
men  than  any  of  us.  We  will  probably  feel  "anti-corporationy",  we 
think  we  have  had  good  reason  to  do  so  in  the  past,  but  we  are 
American  citizens  (actual  or  in  embryo)  and  as  such  have  very  fair 
average  intelligence,  therefore  when  we  get  it  "rubbed  into  us"  that 
this  company  is  trying  to  carry  us  in  safety  to  ourselves,  our  walking 
and  driving  neighbors  and  the  employes,  we  will — slowly,  and  per 
haps  grudgingly — acknowledge  the  fact,  and  act  upon  it.  And  the 
difference  will  thereupon  be  very  evident,  to  the  company. 

Now, — as  employes — how  will  we  act  towards  these  two?  You  must 
remember  that  as  employes  we  are  apt  to  gain  a  knowledge  of  our 
employer's  affairs  and  actions,  that  is,  as  a  whole,  pretty  correct,  and 
we  always  discuss  them  thoroughly  among  ourselves.  If  any  one 
thinks  we  don't  and  won't  he  will  be  badly  mistaken.  Tom  may 
just  have  been  dismissed  for  leaking  information  from  the  office, 
Dick  may  have  been  suspended  for  being  too  "informations"  to  a 
passenger  and  Harry  may  have  been  bounced  for  cussing  and  dis- 
cussing the  company  and  its  affairs  in  public,  but  all  the  same  the 
information  will  still  leak  out  and  the  discussion  among  us  will  still 
go  on.  And  what  will  we  say  and  do  in  the  case  of  Company  No.  i? 
We  will  have  borne  in  upon  steadily — and  perhaps  unconsciously- — 
what  1  heard  a  motorman  in  an  up  town  line  in  New  York  City  say,  a 
few  weeks  ago; 

"  We  don't  give  a  damn  if  the  company  don't!  It  isn't  such  a  soft 
job  that  a  man  should  kill  himself  to  hold  his  '  posish.'  Mebbe  they'll 
learn  some  sense  when  the  courts  an'  legislature  sock  it  to 'em  a  little 
morel" 

You  can  see  that  in  a  company  like  that  the  personal  element 
might  be  a  little  adverse  to  safety. 

But  with  Company  No.  2  how  would  we  act.  Our  feeling  would 
probably  be  that  the  company  was  deadly  in  earnest  in  regard  to  its 
determination  to  avoid  accidents  at  any  cost,  and,  to  quote  another 
remark  I  heard  on  a  street  railway; 

"  If  we  want  to  keep   in   the  procession  we'd  better  be  gettin'  a 
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move  on  us  an'  fall  in  line  or  the  ol'  man    11  be  chasin'  us  with  our  last 
pay  envelope." 

Needless  to  say  that  this  was  not  on  the  same  road  as  the  first 
remark  I  quoted. 

I  have  spoken  before  of  equipping  with  "so-called"  safety  appli- 
ances. Xow,  what  are  safety  appliances?  Do  they  consist  simply  of 
the  fenders,  brakes,  switches,  signals,  etc?  Do  they  not  consist  of 
much  more  than  these?  Turn  the  thing  around  and  look  at  it!  Is 
not  every  single  article  we  own  and  operate  a  "danger  appliance?" 
Is  there  anything  from  the  cap  of  our  power  station  chimney  to  the 
bottom  of  our  pole-holes  that  is  not  a  menace  to  safety  if  not  of  the 
proper  material,  properly  made,  and  properly  operated?  Is  there 
a  single  article  in  our  power  houses,  car  barns,  repair  shops,  lines, 
tracks  or  cars  that  has  not  at  some  time  or  in  some  place  killed, 
maimed  or  injured  somebody?  And  what  prevents  these  articles 
doing  so  all  the  time?  What  prevents  our  having  "holocausts"  at 
the  rate  of  one  a  minute  for  the  whole  24  hours?  What  is  it  that 
acts  as  a  safety  appliance  against  this  mass  of  "  danger  apparatus?" 
It  is  the  "  personal  element,"  that  made,  that  bought,  that  erected, 
and  that  repairs,  renews  and  operates  them  with  a  first,  if  wholly 
unconscious,  thought  of  safety.  Metaphorically  speaking,  the  "per- 
sonal element"  is  a  chain — the  brake  chain  which  our  energetic 
friends  the  air-brake  men  are  trying  so  hard  to  throw  into  "  innocuous 
desuetude."  Like  that  chain  its  strength  is  measured  by  that  of  its 
weakest  link.  For  that  chain  you  do  not  buy  up  a  scrap  of  mixed 
metals  because  you  can  do  so  at  a  bargain;  you  buy  the  very  best 
metal  you  can  obtain  for  that  purpose.  Now  why  not  do  so  in  the 
human  chain?  From  president  clean  through  all  the  officers  and 
officials  down  through  the  employes  to  the  very  wipers,  we  need  the 
very  best  of  the  kind.  Therefore  the  first  and  most  important 
requisite  is  good  men,  men  who  are  sober,  industrious  and  reliable  in 
word  and  deed.  These  you  cannot  buy  in  a  scrap  heap;  they  are 
standard  goods  and  have  a  market  value,  so  if  the  price  you  pay  for 
your  labor  is  below  the  market,  don't  hug  yourselves  with  the  idea 
that  you  have  struck  a  bargain,  ten  to  one  it  is  "scrap"  and  at  the 
first  "emergency  stop,"  bang!  will  go  a  link  or  two! 

If  lead  were  selling  at  a  cent  a  ton  would  you  buy  it  to  make  brake, 
chains  of?  No!  Why?  Because  it  is  not  suitable  for  the  purpose. 
Make  your  links  of  suitable  metal;  fill  your  positions  with  suitable 
men;  don't  put  round  men  in  square  holes,  or  vice  versa.  If  you  want 
the  best  results  in  safety  the  men  must  be  a  good  fit  in  their  holes.  If 
you  find  misfits  among  good  men  see  if  the  fault  is  not  in  the  hole.  I 
have  seen  holes  of  such  a  peculiar  shape  that  nothing  short  of  a  jelly 
fish  could  fill  them,  and  a  jelly  fish  is  invertebrate;  it  has  neither  back- 
bone nor  brains. 

See  that  your  chain  is  a  chain  and  not  a  handful  of  loose  links;  weld 
link  to  link  with  the  fire  of  self  interest  and  the  hammer  of  discipline; 
make  every  link  feel  not  only  that  its  safety  is  dependent  on  every 
other  link,  but  that  on  its  integrity  depends  the  safety  of  every  other 
link  and  of  the  chain  as  a  whole.  Lubricate  the  chain;  see  that  there 
is  no  unnecessary  friction  at  any  point,  and  especially  between  links. 
friction  between  links  wears  two  links  and  is  doubly  dangerous. 
Watch,  examine,  and  overhaul  your  chain;  throw  out  any  links  that 
show  any  undue  wear,  defects  or  weakness;  remember  that  the 
strength  of  the  whole  chain  depends  on  that  of  its  weakest  link. 
Keep  it  bright,  free  from  rust  and  dirt.  Nothing  is  more  dangerous 
than  these  two.  The  depth  of  the  rust  is  an  unknown  quantity;  from 
the  outside  it  may  seem  only  a  coating  and  yet  be  eating  clean 
through  the  link,  and  as  for  dirt,  it  hides  all  sorts  of  defects. 

You  all  have  rule-books  and  bulletin  boards.  Now,  both  of  these 
are  gof)d  when  they  are  good  and  when  they  are  bad  they  are  the  very 
devil;  and  nothing  will  render  them  so  quickly  bad  as  to  have  dead 
rules  or  orders  in  them.  It  is  very  strange,  but  there  is  nothing  on 
earth  that  smells  so  badly  and  so  quickly  and  is  so  contageous  as  a 
dead  rule,  so,  if  you  and  a  dead  safety  rule  cut  it  out  as  (juickly  as 
possible;  if  you  don't  it  will  start  rust  spots  on  the  links  sure.  If  ymi 
find  a  goo<l  rule  or  order  dying— as  rules  will  do— of  inanition 
caused  by  negligence,  rub  the  links  briskly  with  it;  that  will  clean  and 
brighten  the  links  and  rcsusciate  the  rule.  .See  to  it  that  the  rules  and 
orders  are  alive  in  every  part  of  their  being.  Th(;y  are  part  of  your 
safety  appliances  anil  are  subject  to  wear,  decay  and  breakage  ihe 
same  as  the  other  parts.  Overhaul  them,  renew,  repair,  mend  and 
amend  them  as  you  wouM  any  other  part  of  your  machinery  or 
apparatus.     Don't  let  them  either  wear  or  decay  unnecessarily. 

Put  up  a  big  blackboard  In  every  department;  put  one  up  in 
the   directors'  rr^om  and     in  the     officers'     offices,     and    when    a 


Safety  rule  is  being  slighted,  when  it  is  being  overstrained,  when  it  has 
been  re-vamped,  changed  or  repaired  put  up  a  big  "  Notice  "  on  the 
board  and  call  attention  to  it. 

You  can  go  farther  than  this;  if  you  are  about  to  have  something 
something  extra  in  traffic  or  in  operating;  if  your  city  is  to  have  some 
event  that  will  greatly  increase  your  traffic;  if  the  winter  season  is 
coming  on  with  its  attendant  snow,  sleet  and  ice;  if  the  summer 
season  is  approaching  with  its  increase  in  traffic— seize  the  oppor- 
tunity to  put  a  little  blood  into  some  of  the  anemic  rules,  give  them 
an  outing  on  the  blackboard,  rub  up  the  links  with  them,  it  will  do 
them  both  good. 

In  fact  it  is  wise  to  go  even  farther  than  this.  Make  it  a  point  to 
see  that  the  safety  rules  and  orders  all  get  an  airing  once  a  season  or 
so.  If  neither  regular  traffic  nor  extraordinary  events  give  you  an 
opportunity  to  give  them  exercise,  do  it  anyway.  "Out  of  sight,  out 
of  mind,"  is  a  wise  adage! 

Now,  lastly,  don't  overstrain  the  chain  or  any  links  of  it.  If  you 
were  buying  the  material  for  an  actual  chain,  one  on  which  your 
safety  would  absolutely  depend,  what  would  you  do?  You  would 
ask  the  manufacturer  for  a  guarantee  of  strength  per  square  inch,  of 
elastic  limit,  etc.,  all  with  the  idea  as  to  how  much  it  would  stand, 
and  then  you  would  give  it  a  duty  far  inside  of  its  limit,  for  you  want 
a  "  factor  of  safety  " — and  a  large  one.  Now  when  you  deal  with  the 
material  with  which  our  chain  is  formed,  that  most  sensitive  of  all 
materials,  human  nature,  do  you  do  the  same  thing?  If  not,  why? 
Probably  because  you  do  not  like  to  go  to  the  manufacturer  and  will 
not  do  so  even  when  you  die. 

It  is  true,  if  we  want  to  build  an  edifice,  a  machine,  a  bridge,  a  car4 
anything  at  all  on  which  profits  or  people  are  to  depend,  we  require 
at  the  hands  of  the  builder  or  maker  a  constant  factor  of  safety,  and 
yet  when  we  put  into  these  articles  their  souls — the  human  element 
which  is  to  repair  or  operate  them,  which  thus  holds  in  its  hands  the 
power  of  life  and  death,  of  ruin  or  success — we  treat  it  as  if  it  were 
the  ultimate  ether,  without  weight,  form  or  physical  properties, 
infinitely  strong  and  elastic!  Else  why  are  the  employes  often 
worked  regularly,  hours  longer  than  nature  will  stand  and  be 
recuperative;  why  are  they  often  worked  in  positions  so  uncom- 
fortable, locations  so  exposed  that  they  can  not  use  their  muscles  or 
their  minds  to  any  advantage;  why  are  they  paid  so  poorly  that  their 
whole  waking  thoughts  are  merely  schemes  to  piece  out  their  wages 
so  that  they  will  cover  their  needs;  why  are  they  often  treated  so 
unfairly  that  they  lose  interest  in  their  work  and  in  their  employer; 
or  so  unjustly  that  their  interest  changes  to  ill  will? 

We  instinctively  allow  a  factor  of  safety  to  everything  else— even 
to  so  homely  a  thing  as  a  camel's  back,  we  give  the  margin  of  a  "  last 
traw  "  and  yet  we  deny  it  to  the  personal  element,  which  needs  it 
most !  Is  this  done  from  thoughtlessness,  or  carelessness,  or  be- 
cause we  honestly  believe  that  this  factor  is  so  infinitely  great  that 
we  may  disregard  it  in  our  calculations?  If  the  last  is  the  true  rea- 
son for  our  neglect  how  mistaken  we  are!  For  there  is  nothing  so 
capricious,  so  sensitive,  as  the  personal  element,  nothing  wiih  which 
we  deal  has  so  small  and  changeable  a  factor,  and  the  best  rcsulls  as 
regards  safety  will  be  to  the  company  that  carefully  keeps  it  a  maxi- 
mum. 

Dropping  metaphor,  the  personal  element  is  the  danger  element. 
Ninety-nine  one-hundredths  of  the  accidents  come — not  by  some 
l/iiiif^  that  failed — but  by  some  one  that  caused  it  to  fail  by  neglect- 
ing at  some  time  his  safety  duty.  It  may  have  been  the  board  of 
directors  who  were  niggardly  in  their  policy;  it  may  have  been  the 
president  who  knowingly  carried  that  policy  into  effect;  it  may  have 
been  the  purchasing  agent  who  bought  because  "it  was  cheap;"  it 
may  have  been  some  one  in  the  supply  department  who  failed  to 
properly  inspect  the  goods  when  received;  it  may  have  been  the 
heads  of  any  and  every  department  who  were  lax  in  discipline,  in- 
spection or  correction,  it  may  have  been  the  sub's  in  these  depart- 
ments who  took  their  tone  from  their  superiors,  it  may  have  been  the 
men  who  repair  or  renew  and  who  did  a  "  that-will-do  "  job  instead  of 
a  "that-is  right  "  job,  it  may  have  been  one  of  the  "operating"  men 
who  " forgot  "  or  "didn't  think,"  but  it  was  some  one  and  not  some 
thing  that  did  it. 

Some  one  once  wrote  something  about  the  "cussedness  of  inani- 
mate objects, "  and  I  have  heard  that  phrase  in  various  forms  given 
as  an  excuse  for  accidents.  Don't  take  any  slock  in  it,  it  is  a  bald- 
headed  old  fraud!  If  there  is  or  was  cussedness  in  an  inanimate  ob- 
ject It  was  injected  by  an  animate  object;  the  "personal  element" 
was  getting  in  some  of  its  bad  work. 
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Ninety-nine  out  of  every  hundred  accidents  which  we  have  had  to 
father,  would  not  have  occurred  had  not  some  one  failed  in  his  safety 
duty.  We  may  spend  any  amount  of  money  on  improved  sand  boxes, 
controllers,  switches,  signals  and  the  thousand  and  one  new  safety 
devices  now  being  exploited,  and  the  personal  element  can  render 
them  nugatory  at  the  very  minute  we  need  them.  We  can  brand  our 
motormen  as  butchers  and  the  public  as  blind  idiots  by  putting  a 
contraption  of  steel  springs,  canvas  and  tarred  rope  on  the  front  ends 
of  our  cars  and  danger  will  quietly  walk  in  at  the  rear  end  in  the 
shape  of  some  small  neglect  of  safety  committed  long  ago  by  some 
one  at  the  other  end  of  the  line! 

The  question  is  how  can  we  change  this  personal  "  danger  ele- 
ment"  into  a  personal  "  safety  appliance?"  The  answer  is  "  with 
good  men,  suitable  men,  well  paid,  well  cared  for,  well  equipped, 
well  watched,  well  disciplined  and  permeated,  saturated,  soaked, 
with  what  should  be  the  instinct  of  every  member  of  the  company 
from  the  president  to  the  track-greaser— the  idea  of  safety  as  a  first 
thought  in  every  duty  they  perform!" 


Electric  Street  Railway  Repair  Shops. 


BY    ROBERT   DUNNING,   BUFFALO. 


The  equipment  of  the  repair  department  of  the  modern  street 
railway  is  of  necessity  governed  by  the  same  conditions  which  will 
obtain  in  the  various  other  departments.  There  is,  of  course,  much 
in  common  whether  the  road  be  of  electric,  cable  or  horse  power,  but 
as  this  paper  is  limited  to  the  electric  railway  I  will  confine  my  few 
remarks  to  what  in  my  experience  has  proved  to  be  the  most  practical 
for  the  proper  maintenance  of  the  repairs  of  that  style  of  road. 

The  repairs  of  the  electric  road  which  operates  twelve  or  fifteen 
cars,  are,  generally  speaking,  as  varied  in  character  as  those  of  a 
much  larger  road,  but  it  would  be  impossible  for  the  small  road  to 
maintain  a  repair  equipment  equal  to  that  of  the  large  road,  so  much 
of  their  repair  work  must  of  necessity  be  done  outside.  But  it  is  of 
the  larger  road  which  I  speak.  The  road  which  operates  from  loo  to 
400  cars. 

In  the  lists  of  machinery  and  tools  which  I  have  prepared  I  have 
aimed  to  give  only  those  which  are  most  generally  useful  as  the 
volume  of  work  increases.  Many  little  conveniences  for  its  quick 
and  easy  handling  will  suggest  themselves  and  can  be  added  to  the 
equipment. 

The  machine  shop  with  its  auxiliaries  the  blacksmith  shop,  truck 
shop,  and  armature  room,  naturally  takes  precedence  in  repair  work. 
The  value  of  a  convenient  arrangement  of  those  departments  and  the 
proper  location  in  each  of  work-benches  and  machinery  to  give  full 
working  space  cannot  be  over-estimated.  To  find  that  you  cannot 
operate  your  speed  drill  press  at  times,  on  account  of  work  in  the 
shaper  or  planer  being  in  the  way,  is  aggravating  and  unprofitable. 
In  a  factory  where  new  work  is  being  turned  out,  space  may  be 
economized,  but  in  a  repair  shop  you  know  not  what  a  day  may 
bring  in  to  you.  A  good  rule  to  observe  in  this  matter  is  to  take  as 
much  room  as  you  think  you  will  need  and  then  double  it. 

A  lathe  equipment  consisting  ofone24-in.,  one  2o-in,aiid  one2o-in. 
speed  lathe  will  meet  all  ordinary  requirements  of  that  class  of  work. 

The  larger  lathes  should  be  provided  with  gib  crane  fitted  with  dif- 
ferential air  pressure  lifts   for  the  safe  handling  of  heavy  work. 

Two  large  drill  presses  22-in.  and  26-in.  and  one  speed  drill  press 
will  do  the  work  of  that  department. 

The  other  machinery  may  be  listed  about  as  follows: 

A  good  milling  machine  (not  necessarily  universal). 

A  shaper  with  i6-in.  stroke. 

A  hydraulic  wheel  press. 

A  pinion  press. 

A  vertical  wheel  boring  machine. 

An  axle  lathe. 

A  power  shearing  machine. 

A  power  hack  saw. 

A  power  thread  cutter,  right  and  left. 

A  power  punch. 

And  the  necessary  bending  and  shaping  machines  for  sheet  iron  and 
tin  work. 

The  grinding  work  can  be  done  with  one  dry  and  one  wet  grinder, 
a  fine  and  coarse  emery  wheel,  and  there  should  also  be  a  set  of 
buffing  wheels  for  finishing  car  and  electric  fittings. 

A  babbeting  furnace  and  suitably  arranged  gas  or  charcoal  stoves 


are  a  necessity.    The  air  for  blowing  these  fires  may  be  provided  by 
a  tank  and  pump,  operated  from  a  special  pulley  on  the  overhead 

shafting. 

The  necessary  vises  and  hand  tools  must  be  according  to  the  men 
and  work,  but  in  the  matter  of  wrenches  1  prefer  the  solid  jaw  fitted  to 
standard  nuts  to  the  screw  or  set  wrench.  A  good  arrangement  with 
regard  to  tools  is  to  have  a  special  tool  room  in  charge  of  a  compe- 
tent tool  maker,  and  a  check  system  for  the  purpose  of  making  the 
workmen  responsible  for  tools  drawn. 

In  the  armature  room,  besides  the  necessary  work  benches  and 
armature  stands,  a  binding  machine,  a  field  winding  machine  and 
bake  oven  are  essential.  A  jib  crane  or  overhead  trolley  with  chain 
falls  are  necessary  for  the  proper  handling  of  armatures,  and  a  full 
outfit  for  testing  work  completes  the  outfit. 

Have  system  in  the  arrangement  of  work  benches.  Keeping  the 
different  kinds  of  work  separate  you  will  thus  avoid  the  delay  and 
trouble  of  hunting  for  mislaid  pieces. 

The  truck  shop,  besides  the  usual  assembling  tools,  should  have  an 
overhead  hand  power  crane  of  from  4  to  6  thousand  pounds  capacity 
for  the  safe  handling  of  motors,  etc. 

The  carpenter  shop  next  claims  our  attention.  The  same  rules 
which  apply  to  space  and  arrangement  in  the  machine  shop  apply 
here. 

The  following  outfit  of  machinery  will  do  for  all  ordinary  work: 
1  planer. 

I  resurfacing  machine. 
I  jointer. 
I  mortiser. 
1  boring  machine. 
I  shaper. 

I  wood  turning  machine. 
1  band  saw. 
I  emery  wheel. 
1  good  grindstone. 

A  first-class  man  should  be  in  charge  of  the  machinery,  who  thor- 
oughly understands  the  grinding  and  sharpening  of  tools,  and  it 
should  be  his  work  to  see  that  not  only  the  machines  were  kept  in 
order,  but  also  that  tools  owned  and  used  by  workmen  were  in 
proper  shape. 

In  the  space  devoted  to  work  on  car  bodies  see  that  there  is  plenty 
of  ro :)m  for  necessary  trestle  benches  and  the  convenient  handling  of 
work.  Pit  room  for  half  a  dozen  cars  is  a  necessity.  As  a  means  of 
moving  cars  an  1  trucks  between  carpenter,  machine  and  truck  shops, 
an  electric  transfer  table  will  be  found  most  convenient. 

The  paint  shop  should  be  constructed  so  that  it  will  have  good  roof 
light,  and  the  width  between  the  tracks  should  be  sufficient  to  allow 
the  work  to  be  performed  on  cars  st  mding  parallel  and  not  to  crowd 
the  workmen;  in  other  words,  the  guage  lines  of  tracks  should  be 
between  7  ft.  and  8  ft.,  and  should  be  of  such  capacity  so  as  to  have 
the  cars  pass  through  regularly  every  9  or  10  months. 

The  floor  should  be  of  concrete  with  a  smooth  surface,  so  that  it 
would  be  easily  kept  clean  and  free  from  dirt,  and  should  also  be 
grade  i  to  be  easily  drained. 

The  power  fur  operating  the  machinery  can  generally  be  best 
furnishe  1  by  motors  in  e.ich  shop  conveniently  located,  and  so  set  up 
as  to  permit  of  quick  substitution  in  case  of  a  burn  out  or  break 
down. 

Many  small  repairs  which  can  be  done  by  hand,  such  as  the 
replacing  of  trolley  wheels,  switches,  bell  or  register  cords,  etc.,  can 
be  as  well  done  in  the  car  house  proper  as  in  the  shops,  and  result  in 
a  considerable  saving  of  time,  and  I  think  it  well  to  have  tracks  set 
aside  for  this  work  and  have  the  conductors  of  cars  instructed  to  run 
cars  in  need  of  certain  repairs  on  to  those  tracks  when  coming  into 
the  barn,  and  to  leave  a  note  on  file  in  the  barn  foreman's  office  stating 
repairs  needed. 

In  the  whole  general  scheme  of  repair  work  there  are  minor  but 
yet  important  parts  which  go  to  round  out  and  complete  the  whole. 
Among  these  is  the  pattern  maker,  a  visit  to  whose  den  shows  many 
minute  reminders  of  the  transitory  state  of  affairs  even  in  the  street 
railway  business,  and  the  draughting  room  where  a  look  through  the 
drawers  and  pigeon  holes  reveals  many  ideas  "born  to  blush  unseen  " 
by  the  outside  world. 

The  management  which  has  the  interests  of  its  road  constantly  in 
mind  will  keep  ever  closely  in  touch  with  the  repair  department. 
Do  not  be  afraid  of  doing  too  much  for  it.  The  fault  is  generally  the 
other  way,  for  though  it  works  in  dirt  and  as  a  rubbish  producer  is 
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unequaled,  it  is  but  performing  the  vital  work  of  renovation,  and 
removing  that  which  is  dead  and  is  acting  as  a  clog  to  the  whole 
system. 

I  do  not  wish  to  create  the  impression  that  repair  work  is  the  one 
great  and  vital  factor  in  street  railway  economy,  but  1  do  wish  to 
claim  a  high  place  for  it. 

Look  well  to  the  repair  department. 


Street   Car   Wheels;  Shall  They  Be  Made  Heavier? 


BY    F.    D.    RUSSELL,    ROCHESTER. 


It  seems  to  me  this  might  be  better  handled  by  some  practical 
street  railway  man,  the  user  of  the  wheels,  than  by  the  maker,  for  the 
one  knows  from  actual  experience  what  is  needed,  while  the  other  can 
only  get  his  knowledge  second-hand,  as  it  were,  from  observation  and 
by  keeping  in  touch  with  what  is  going  on.  However,  to  see  what  can 
be  done  with  the  subject  by  the  maker,  suppose  we  first  glance  at  the 
motors,  beginning  with  the  earliest,  their  weight  and  power,  and  then 
at  the  character  of  the  service,  and  see  what  is  now  required  of 
wheels. 

Mr.  Sprague's  Richmond  motor,  of  the  summer  of  iS88,  which  I 
understand  is  the  same  as  Edison  Xo.  6,  had  15  nominal  horse-power 
and  could  work  up  to  about  23  under  favorable  conditions.  Its 
weight  was  about  1,700  lbs.  and  it  required  a  3'+-in.  a.\le.  The 
F.  30,  another  double  reduction  motor  of  1888,  was  rated  at  20-h.  p., 
could  develop  30  and  weighed  2,200  lbs.  The  S.  R.  G.  of  1891  and  the 
W.  Ps.  30  and  50  of  i8q2,  as  also  theG.  E.  800  and  G.  E.  1,000,  which 
brings  us  to  the  spring  of  1896,  together  with  the  Westinghouse 
motors  of  corresponding  period,  are  so  well  known  to  all  of  you  that 
I  will  not  go  into  detail  regarding  them,  further  than  to  say,  that  by  the 
spring  of  1806  we  arrived  at  35  to  50-h.  p.  motors,  nominal  capacity, 
and  weight  of  2,100  to  2,400  lbs.,  using  334  or  4-in  axles.  I  understand 
the  Westinghouse  Company  has  made  a  special  62^^-h.  p.  motor  for 
Pittsburg,  using  4-in.  axles,  and  that  there  is  a  G.  E.  51  rated  at  80- 
h.  p.,  competent  to  work  up  to  120,  and  weighing  nearly  4,000  lbs., 
this  uses  4,'4-in.  axle.  Of  course  there  are  larger  motors,  but  this  is 
about  the  limit  at  the  present  time  for  street  car  service.  I  confine 
myself  for  purposes  of  illustration  to  these  two  lines  of  motors,  and  no 
neglect  is  intended  toward  any  other  makes. 

With  the  development  of  the  motors  the  possibilities  of  electric 
traction  have  appeared  and  been  realized,  and  it  is  literally  beyond 
the  power  of  anyone  to  foresee  to  what  extent  the  electric  motor 
will  further  revolutionize  travel  within  the  next  10  years.  I  speak  of 
a  period  of  10  years  to  come,  because  10  years  ago,  beyond  some  cable 
lines  in  big  cities,  storage  battery  experiments  iu  New  York  and 
Philadelphia,  and  some  few  overhead  lines,  the  "  Hay "  motor 
reigned  supreme.  At  the  1888  Convention  of  the  National  Associa- 
tion at  Washington,  although  everybody  was  on  the  qui  vive  on 
mechanical  traction,  the  principal  power  was  still  horse  or  mule.  I 
well  remember  how  .M  r.  Sage,  of  Easton,  Pa.,  amused  everybody,  and 
also  voiced  the  general  sentiment,  when,  after  listening  the  better 
part  of  two  days  to  papers  and  discussions  on  all  sorts  of  mechanical 
traction,  he  suddenly  came  to  his  feet  with  the  demand  for  informa- 
tion on  what  he  and  others  actually  had  to  deal  with,  viz.,  the  horse 
and  how  to  use  him.  Cable,  he  said,  was  only  for  big  lines,  and 
electricity  for  those  who  could  afford  to  experiment.  For  himself, 
he  wanted  to  compare  notes  about  feed,  stable,  harness,  and  horse 
matters  in  general,  whereas  he  had  not  heard  a  word  about  horses 
since  he  arrived,  and  that  was  what  he  came  for. 

That  is  nine  yeare  ago  next  month.  Now,  if  you  please,  just  look 
for  the  horse  railways,  and  see  how  many  you  can  find.  Outside  of 
New  York  city,  practically  all  the  lines  have  been  changed  over,  one 
of  the  last  to  reconstruct  being  Charleston,  .S.  C,  this  season,  and  I 
may  add,  we  furnished  the  wheels  and  axles. 

In  addition  to  the  general  change,  an  entirely  new  class  of  road  has 
come  into  existence.  I  refer  to  interurban  lines,  making  fast  speed, 
and  competing  successfully  with  the  old  established  steam  roads. 

While,  of  course,  the  motor  car  required  at  the  outset  a  different 
wheel  from  the  horse  car,  the  change  would  not  be  so  marked  if  motor 
cars,  as  in  horse  car  days,  remained  within  corporate  limits,  within 
which  it  is  necessary  to  run  at  moderate  speed,  but  now  they  either 
lead  to  suburbs  or  from  town  to  town,  and  it  is  in  the  outside  limits 
or  between  places  where  the  speed  is  made,  and  the  speed  a  wheel 
has  to  make  has  much  to  do  with  the  kind  of  wheel  recjuired. 


Of  course  motor  wheels  have  been  undergoing  during  the  last  nine 
years  a  somewhat  similar  development  to  that  of  the  motors,  trucks 
and  cars,  and  may  be  said  to  have  kept  pace  with  what  has  been 
required  of  them.  Our  first  ^o-inch  motor  wheel  weighed  about  250 
or  260  lbs.,  and  our  first  33-in.  was  a  300-lb.  wheel,  and,  I  may  add,  this 
is  a  good  pattern  yet,  for  moderate  sized  cars  at  not  over  15  or  18 
miles.  These  photographs  show  both  sides  of  this  wheel.  Next  we 
came  to  280  lbs.  for  the  30-in.  and  335  lbs.  for  the  33-in.,  and  then, 
which  was  about  four  years  ago,  to  300  lbs.  and  350  lbs.  respectively, 
and  remained  at  that  for  a  couple  of  years  or  so,  with  the  exception, 
of  course,  of  special  lots  from  time  to  time.  These  photographs 
show  the  latter. 

About  a  year  and  a  half  ago,  at  the  desire  of  our  general  sales 
agent,  George  G.  Morse,  of  Taunton,  Mass.,  I  made  with  him  a  tour 
of  discovery  through  Maine  and  other  parts  of  New  England.  Mr 
Morse  was  supplying  our  wheels  to  practically  all  that  section,  and  I 
may  say  that  the  visit  was  a  revelation  to  me  as  to  fast  interurban 
service.  Although  our  wheels  were  performing  the  work  well  and 
satisfactorily,  we  added  on  my  return  about  30  lbs.,  to  wheels  for  that 
kind  of  service,  which  brought  us  to  370  or  380  lbs.,  and  these  are 
photographs  of  a  very  competent  wheel  of  that  weight.  We  also 
brought  out  a  400-lb.  wheel,  having  eight  spokes  or  arms  instead  of 
the  usual  number  of  seven,  for  fast,  long  runs,  also  snow  plow  and 
snow  sweeper  and  sprinkler  service. 

These  are  all  33-in.  wheels.  On  3o-in.,  we  now  run  about  325  lbs., 
sometimes  to  335  and  350  lbs.,  but  335  is  is  probably  heavy  enough 
for  a  30-in.  wheel. 

I  do  not  wish  to  be  understood  that  more  weight  is  in  any  sense 
desirable.  The  lighter  the  wheel,  in  fact  the  lighter  the  whole  equip- 
ment within  limits,  the  better  it  is  for  the  roadbed.  The  service  is 
bad  enough  for  the  tracks  as  it  is,  without  adding  any  more  weight 
than  is  absolutely  necessary.  A  comparison  of  the  weights  of  the 
motors  will  show  that  the  increase  has  been  mainly  in  capacity.  Take 
for  example,  two  Westinghouse  motors,  viz.,  the  15-h.  p.  of  1890,  and 
the  50-h.  p.  of  i8g6.  These  both  weighed  2  ,400  lbs.  And  so  it  has 
been  with  us  to  an  extent.  There  is  a  great  deal  in  the  manufacture  of 
a  wheel  besides  the  mere  question  of  weight.  The  question  of  the 
pattern,  the  careful  proportionment  of  all  parts  to  obviate  strains  in 
cooling,  the  mixture]  and  treatment  of  the  iron, as  well  as  the  anneal- 
ing of  the  wheels,  not  to  mention  any  number  of  minor  things,  which 
have  to  be  watched  carefully,  all  these  must  be  combined  to  produce 
a  thoroughly  reliable  wheel. 

Vor  instance,  here  is  a  photograph  of  a  solid  plate  wheel, 
weighing  450  lbs,  this  style  of  wheel,  which  is  known  as  a 
single  plate,  being  preferred  in  certain  quarters.  Now  I  have 
practiced  on  plate  wheels  to  my  heart's  content,  and  I  am  satis- 
fied that  the  pattern  shown  in  this  other  photograph,  viz.,  our  special 
eight  spoke,  open-plate  wheel,  is  infinitely  stronger  and  better  in  every 
way  on  400  lbs.  of  weight  than  any  form  of  single  plate  wheel  weigh- 
ing 50  lbs.  more. 

To  sum  up  briefly,  and  taking  the  32-in.  wheel  for  a  standard,  our 
conclusion  is  that  380  lbs.  to  400  lbs.  on2'4^-in.  and  2}4-in.  tread  is 
not  any  too  much  for  the  present  service. 

There  are  two  factors  which  try  the  very  withers  of  cast  iron 
wheels.  One  is  the  twist  or  tortional  strain  as  the  motor  drives  the 
wheel,  and  the  other  is  the  heating  of  the  periphery  of  the  wheel 
from  the  friction  generated  by  high  speed,  or  continued  application 
of  the  brakes.  This  latter  I  firmly  believe  is  the  hardest  part  of  the 
service  reijuired  of  a  motor  wheel,  because  it  tends  to  expand  the 
rim,  and  set  up  a  severe  stress  where  the  arms,  which  remain  cool, 
unite  with  the  rim.     All  our  patterns  are  designed  to  resist  this  strain. 

Now,  gentlemen,  if  you  will  allow  me  a  moment  or  two  longer,  I 
wish  to  say  a  few  words  on  the  subject  of  standards,  axle  standards,  I 
mean,  for  the  wheels,  in  tread  and  flange,  are  gradually  approaching 
as  near  to  a  standard  as  the  varying  conditions  of  service  will  admit. 

Perhaps  some  may  think  I  am  going  beyond  my  province  in  touch- 
ing upon  axles,  but  let  us  see. 

Lately  we  purchased  about  1,000  bars  of  steel  for  axles,  partly  to 
protect  our  present  rcciuirements,  and  partly  because  the  advance 
agent  of  prosperity  had  taken  so  long  to  come  around  that  we 
thought  he  might  actually  do  so,  and  run  up  the  steel  market  for  us. 
We  know  how  you  all  like  to  have  any  of  the  supply  men  riise 
prices,  and  we  know,  also,  that  when  you  want  axles,  you  want  them 
at  once.  You  do  not  like  to  weight  a  fortnight,  or  three  weeks  while 
we  send  to  the  mill  for  the  necessary  steel.  Hence,  we  try  to  antici- 
pate what  our  friends  are  likely  to  want,  and,  I  do  assure  you,  it  was 
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nothing  short  of  a  Chinese  puzzle  to  make  up  a  list   which  would 
properly  cover  our  needs. 

Taking  the  trucks  in  order  of  length  of  axle,  (then  no  one  need 
object  to  the  order  in  which  he  is  mentioned,)  we  have 

Taylor  axle 6  ft.  3      in.  long. 

Peckham  "      6    "  4^"  long,  and  he  also  has  a 

6    "  65i  "  axle. 

Brill  "     6    "  5      "  'ong- 

McCiuire  "     6    "5      "  and  also  6  ft.  6  in. 

Bemis  &  Baltimore     "      6    "  sH  "  long,  and 

Diamond  "     6    "  552  "  long. 

I  have  not  at  hand  the  lengths  of  the  Dupont,  or  Dorner  &  Dut- 
ton,  or  any  other  axles  not  mentioned  in  above  list,  but  you  can 
depend  upon  it,  they  are  different. 

The  foregoing  lengths  are  on  standard  gauge  and  usual  tread, 
which  means  not  exceeding  2,'^  in.  All,  I  believe,  are  subject  to  vari- 
ation where  wheels  have  tread  wider  than  2'/i-\n.,  and,  of  course,  far 
wider  and  narrower  than  standard  gauge. 

My  idea  in  speaking  of  these  varying  lengths  of  axles  is  to  suggest 
whether  you  cannot  get  together  and  establish  a  standard  axle,  and 
by  amicable  arrangement  with  the  various  truck  makers,  bring  about 
the  adoption  of  a  standard  length  of  axle,  a  standard  journal,  a 
standard  brass  and  a  standard  box. 

The  Master  Car  liuilders  of  the  steam  railroads  long  ago  took  ex- 
actly such  action,  and  it  is  nothing  new  which  I  suggest.  They  have 
a  uniform  standard.  Their  axle  is  6  ft.  iiX  in.  long,  and  the  journals 
and  boxes  and  brasses  are  interchangeable  the  country  over.  If 
they  could  establish  such  a  standard,  why  cannot  street  railways  ar- 
range for  the  same?  Instead  of  mterfering  with  the  interests  of  any 
truck  maker,  it  seems  to  me  it  would  benefit,  and  it  certainly  would 
simplify  matters  enormously  for  everybody  concerned. 


The   Banquet. 


The  banquet  at  the  International  was  a  very  enjoyable  affair  and 
the  toasts  bright  and  witty.  Hon.  VV.  Caryl  Ely,  of  Niagara  Falls, 
presided.    The  program  was  as  follows: 

Welcome Hon.  Arthur  C.  Hastings. 

The  Empire  State Hon.  James  M.  E.  O'Grady. 

Street  Railroads  from  the  Consumers'  Standpoint 

John  Kendricks  Bangs 

Our  Hosts Hon.  Edmund  O'Conner.- 

The  Railroad  Commissioners Hon.  Ashley  W.  Cole. 

Niagara  of  Today Hon.  Thomas  V.  Welch. 

Our  Trans-Atlantic  Visitors \    William  Murphy. 

/  J.  B.  Cannon. 

The  Association John  W.  McNamara. 

The  Railway  Press J.  H.  McGraw. 

The  Ladies J.  H.  Stedman. 


Delegates  of  Street  Railw,\v  Companies. 

Boyle,  John  VV.,  Pres.  Utica  Belt  Line  St.  R.  R.,  Dtica. 

Brewster,  J.  C,  Snpt.  N.  F.  &  S.  B.  R.  R.  Co.,  Niagara  Falls. 

Cahoon,  J.  B.,  Gen.  Mgr  ,  Elmira  &  Horseheads  Ry.  Co.,  Elmira. 

Clark.  J.  P.  E..<iia.  .VI;r.  Bia?ha  nton  Kailroad  Co.,  Binghamton. 

Cooper.  H.  S..  Schenectady  Ry.  Co.,  Schenectady. 

Cole,  Win.  W.,  West  Side  K   R.  Co..  Elmira. 

Cleminshaw,  Chaa.,  Pres.  Troy  City  Ry..  Troy. 

Danforth,  R.  E.,  Buffalo,  Bellevue  &  Lancaster  Ry.,  Bellevae. 

Deming,  Peter  C,  Snpt.  Bnffalo  Railway  Co.,  Buffalo. 

Ely,  W.  Caryl.  Pres.  N.  F.  &  Batfalo  Ry.  Co..  Niagara  Falls. 

Evans,  H.  C,  Nassau  Electric  R.  R.,  Brooklyn. 

Fearey,  Thomas  H.,  Buffalo,  North  Main  St.  &  Tonawanda  Ry.  Co.,  Buffalo. 

Havens,  Wm.  E.,  Snpt.,  Citizens  St.  Ry.  Co.;  Fishkill-on-Hudson. 

Heller,  W.  A.,  Lewiston  &  Youngston  Frontier  Ry.,  Lewiston. 

Hill,  Chas.  B.,  Niagara  Falls  &  Sosp.  Bridge  By. 

Johnson,  A.  L.,  Pres.,  Nassau  R.  R..  Brooltlyn. 

Johnson,  Henry  A.,  Metropolitan  St.  Ry.  Co.  New  York  City. 

Morgan.  Godfrey,  Buffalo  St.,  Main  St.,  &  Tonawanda  Ry.  Co.,  Tonawanda. 

Marshall,  C.  K..  N.  F.  &  B.,  Ry.,  Niagara  Falls. 

McCabe,  Ambrose  P..  Metropolitan  St.  Ry.  Co.,  New  York. 

Mooney,  F.  P.,  C.  4  H.  Traction  Co.,  Cortland. 

Maloney,  F.  «.,  Electrician,  Elmira  &  Horseheads  Ry.  Co.,  Elmira. 

Matfitt,  John  H.,  Rapid  Transit  Ry.  Co.,  Syracuse. 

Mct'ormack,  J.  H.,  Gen.  Supt.  Brooklyn  Heights  Ry.  Co.,  Brooklyn. 

UcNamara.  John  W.,  Albany  Ry.  Co. 

Newton,  Henry  S.,  Syracuse  Rapid  Transit  Ry.  Co.,  Syracuse. 

O'Connor,  Edmund,  Att'yof  Association,  Binghamton. 

Porter,  B.  W.,  Saratoga  Traction  Co.,  New  York. 

Porter,  Alex.  J.,  Director,  N.  F.  &  8.  B.  R.  R.,  Niagara  Falls. 

Penington,  T.  C,  Sec'y  Am.  St.  Ry.  Assn.,  Chicago. 

Rogers,  G.  T.,  Pres.  Binghamton  R.  R.  Co.,  Binghamton. 


Sliney,  Geo.  H.,  Nassau  R.  R.  Co.,  Brooklyn. 

Smith,  Chas.  H.,  Snpt.,  Troy  City  Ry..  Troy. 

Stedman  J.  H.,  Rochester  Ky.  Co.,  Rochester. 

Story,  C.  B..  Hoosick  Ry.  Co..  Hoosick  Falls. 

Seixas.  E.  F.,  Amsterdam  St.  Ry.  Co.,  Amsterdam.' 

Van  Horn.  Burt,  N.  F.  &  B.  Ry.,  Niagara  Falls. 

Van  Etten,  Amos,  Kingston  City  Ry.,  Rondout,  N.  Y. 

Wheatley,  W.  W..  Brooklyn  Heights  R.  R.  Co.,  Brooklyn. 

Watson,  Henry  M.,  Pres.  Buffalo  Ry.  Co.,  Buffalo. 

Others  Present. 
-Anderson,  Edgar  P..  Dublin  United  Tramways  Co.,  Dublin,  Ire. 
Beeton,  S.,  Dick,  Ress  &  Co.,  Hove,  Sussex,  Eng. 

Anderson,  Wm.,  Sec'y  and  Man'gr  Dublin  United  Tramways  Co.,  Dublin,  Ire. 
Baker,  Frank  M.,  R.  R.  Commissioner.  Owego,  N.  Y. 
Cole,  Ashley  W.,  R.  R.  Commissioner,  Albany,  N.  Y. 

Concanon.  J.  B.,  Dublin,  Southampton.  Rarcelona  &-  Tramway  Union  Co.,  Lon- 
don. Eug. 
Dunn,  Geo.  W.,  R.  R.  Commissioner,  Binghamton.  N.  Y. 
Dickinson,  Alfred,  European  Tramways,  Birmingham,  Eng. 
Flett,  George,  Managing  Director.  Dick,  Kerr  &  Co.,  London. 
Murphy,  J.  F.,  Dublin  Tramways.  Dublin,  Ireland. 
Murphy.  Wm.  Martin,  Dublin  &  Belfast  Tramway,  Dublin,  Ireland. 
Nicholl,  T.  J.,  Rochester  Ry.,  Rochester,  N.  Y. 
Phillips,  W.,  Niagara  Falls  Park  &  River  Ry.,  Niagara  Falls,  Ont. 
Read,  John  A.,  Tonawanda  R.  R.  Co.,  North  Tonawanda,  N.  Y. 
Esteh,  F.  A.,  Pres.  R.  D.  Nuttnll  Co.,  Allegheny,  Pa. 
Sharp.  Edward  P.,  Manufacturer's  Agent.  Buffalo,  N.  Y, 
Smith,  Pemberton,  N.  Y.  Car  Wheel  Works,  Buffalo,  N.  Y. 
Shippy.  H.  L..  John  A.  Roeblings  Sons  Co.,  N.  Y. 
Wuite,  E.  B.,  Tonawanda  R.  R.  Co.,  North  Tonawanda. 
Wood,  Chas.  N.,  R.  D.  Nnttall  Co.,  31  State  St.,  Boston,  Mass. 

Representatives  of  Mandfaotorers. 

Allison,  Giles  S.,  St.  Louis  Register  Co..  18  Broadway.  New  York. 
Aeby,  A.  E.,  Pennsylvania  Steel  Co.,  'J  Wall  St..  New  York. 
Adams,  H.  E.,  Central  Electric  Co.,  Chicago,  III. 
Baach,  R.  H.,  General  Electric  Co.,  No.  41  Broad  St..  New  York- 
Clark,  Wm.  J.,  General  Electric  Co.,  New  Y'ork. 
Duell,  C.  H.,  Vice-Pres..  Peckham  M.  T.  &  W.  Co.,  New  York. 
Dutton,  W.  A.,  Cleveland. 
Evans,  H.  C,  Johnson  Co.,  New  York. 
Fearey.  Thomas  H.,  General  Electric  Co.,  Buffalo. 
Granger,  J.  A.,  New  York  Car  Wheel  Works,  New  York. 
Hanna,  J.  A..  Peckham  M.  T.  &  W.  Co.,  Chicago. 
Haskell,  G.  W.,  J.  G.  Brill  Co.,  Philadelphia. 

Hollbrook,  Percy.  Weber  Joint  Manufacturing  Co.,  Cotton  Exchange,  New  York. 
Jackson,  Geo.  J.,  Sec'y.  National  Conduit  &  Cable  Co.,  New  York, 
Lawless,  E.  J.,  American  Car  Co.,  No.  115  Broadway,  N.  Y. 
Long,  E.  Y.,  Peckham  Motor  Truck  &  Wheel  Co.,  New  York. 
McGhie,  J.,  General  Electric  Co.,  New  Y'ork. 
Mercus.  H.  T.,  Gen.  Sales  Agt.  Corning  Brake  Shoe  Co. 
Morris,  Elmer  P.,  McGuire  Mfg.  tlo..  No.  15  Cortland  St.,  New  York. 
MacGovern,  Frank,  Rossiter,  MacGovern  A  Co..  New  York. 
Morrell,  Frank  A.,  Sterling  Supply  &  Mfg.  Co.,  New  York. 
Manson,  Geo.  T.,  The  Okonite  Co..  New  York. 
Peckham.  E.,  Pres.  Peckham  M.  T.  i  W.  Co.,  New  York. 
Potter.  D.  F.,  Gen'l  Electric  Co..  Buffalo,  N.  Y. 
Pugh,  D.  W..  Staphnnson  Co..  New  York. 
Polk,  B.  K..  Wm.  Wharton.  Jr.,  &  Mfg.  Co.,  Philadelphia. 
Ransom,  H.  N.,  Consolidated  Car  Htg.  Co.,  Albany,  N.  Y. 
Randall,  T.  C,  Eastern  Agt.  Christensen  Engrn'g.  Co. 
Sheble,  Franklin,  Edison-Brown  Rail  Bond.  Philadelphia. 
Swan,  G.  W.,  John  A.  Roeblings  Sons  Co.,  New  York. 
TenBroeck,  Wm.  H.,  Diamond  Truck  A  Car  Gear  Co.,  Kingston,  N.  T. 
Vosburgh,  A.  C.  New  Process  Rawhide  Co..  Syracuse.  N.  Y. 
Vincent,  C.  A.,  Vice-Pres.  Ball  &  Wood  Co.,  New  York. 
Walsh,  C.  N.,  Mcintosh,  Seymour  &  Co.,  New  York. 
Watson,  H.  D..  Edw.  P.  Allis  Co.,  Milwaukee. 

Representatives  of  the  Press. 
Street  Railway  Review,  F.  S  Kenfield. 
Street  Railway  Journal.  James  H.  McGraw,  W,  H.  Taylor. 
Electricity,  Charles  D.  Shain, 
Electrical  Engineer,  T.  C.  Martin. 
Electrical  Review,  Chas.  W.  Price. 
Electrical  World,  L.  H.  Parker. 
Western  Electrician,  J.  B.  O'Hara, 
Stenographer,  T.  E.  Grossman. 


Wednesday  was  chiefly  spent  in  inspection  of  the  various  electric 
lines  and  power  plants,  the  party  taking  special  cars,  crossing  to  the 
Canadian  side  and  passing  down  the  river  returned  via  the  Gorge 
Route.  The  cars  used  on  this  trip  were  equipped  with  Christensen 
air  brakes,  and  the  numerous  curves  and  heavy  grades  afforded 
ample  opportunity  for  the  excellent  demonstration  which  was  made. 
The  trip  was  a  highly  enjoyable  one,  and  no  effort  spared  by  the 
local  roads  and  officers  in  the  entertainment  furnished  their  guests. 

G.  Tracy  Rogers  was  re-elected  president;  all  the  other  officers 
were  re-elected  except  that  J.  T.  Dunning,  of  Rochester,  who  succeeds 
Mr.  Beckley  as  second  vice-president.  The  next  meeting  will  be  held 
in  Brooklyn. 
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$2,000,000  IN  FOREIGN  ORDERS. 


American  street  railway  supplies  to  the  value  of  $2,000,- 
000  are  being  purchased  for  shipment  across  the  water  to  be 
installed  on  the  new  electric  lines  at  Barcelona  and  Madrid, 
Dublin,  and  other  places.  The  delegation  of  visiting  engineers 
and  tramway  officials  who  are  here  for  that  purpose  include 
A.  Dickinson,  a  well  known  tramway  engineer ;  George 
Flett,  joint  managing  director,  and  Walter  Rutherford, 
manager  of  the  electrical  traction  department  of  Dick,  Kerr 
&  Co.,  London,  and  William  Anderson,  managing  director 
of  the  Dublin  Tramway  Company. 

Mr.  Dickinson  is  consulting  engineer  for  the  Madrid  and 
Barcelona  roads,  and  has  already  placed  several  large  orders. 
Among  which  may  be  mentioned  Brill  trucks  for  both  lines  ; 
and  five  750-h.  p.  AUis  engines.  At  this  writing  the  order 
for  160  motors  and  five  500-k.  w.  generators  has  not  been 
closed.  Mr.  Anderson  will  do  the  buying  for  the  Dublin 
road. 

It  is  significant  that  these  large  orders  are  sent  to  this 
country,  and  is  evidence  that  the  constructing  engineers 
across  the  water  are  pursuing  the  wise  policy  of  profiting  by 
the  experience  of  American  roads  instead  of  experimenting, 
and  that  they  are  buying  here  in  the  full  assurance  that  they 
are  securing  apparatus  which  is  true  and  tried  and  on  the 
performance  of  which  they  can  absolutely  depend.  It  is  but 
reasonable  that  our  American  builders  whieh  have  spent 
hundreds  of  thousands  of  dollars  perfecting  their  apparatus, 
and  with  thousands  of  miles  of  electric  lines  in  operation  on 
which  to  study  conditions  and  early  failures,  should  have 
worked  out  all  the  weak  points,  and  arrived  at  a  position  of 
par  excellence,  not  possible  to  foreign  manufacturers. 


MORE  EXHIBIT  SPACE  AT  NIAGARA. 

As  we  go  to  press  we  learn  of  the  return  from  Niagara 
of  Secretary  Penington,  of  the  American  Street  Railway 
Association,  where  he  secured  an  enlargement  of  the  ex- 
hibit building  by  which  2,400  square  feet  additional  space  is 
made  available.  Mr.  Penington  states  every  inch  of  it  has 
been  taken  and  that  the  display  will  be  very  large  and  in- 
teresting. 

It  is  stated  that  the  Realty  Syndicate,  which  has  consoli- 
dated three  of  the  street  railway  systems  of  Oakland,  Cal., 
is  now  negotiating  for  the  Piedmont  and  Broadway  lines. 


A  heavy  wire  guy  rope  of  a  derrick  fell  across  the 
trolley  wire  on  one  of  the  lines  of  the  West  End  Street 
Railway  of  Boston  and  was  melted  in  two  by  the  arc 
formed. 

The  Englewood  &  Chicago  Electric  Company  and  the 
Calumet  Railway  Company  have  each  issued  orders  that 
bicycle  riders  and  their  wheels  may  be  carried  for  one  fare 
at  the  discretion  of  the  conductor. 


I 


The  City  of  Atlanta,  Ga.  has  given  notice  that  application 
will  be  made  to  the  state  legislature  for  an  amendment  to  the 
city  charter,  so  that  it  will  be  empowered  to  regulate  trans- 
fers and  other  street  railway  fjuestions. 


E.  R.  Robinson  has  filed  a  Ijill  in  the  United  States 
circuit  court  for  an  injunction  restraining  the  Chicago  City 
Railway  Company  from  using  car   wheels  which  he  alleges 


are  similar  to  the  pattern  upon  which  he  has  applied  for  a 
patent.  There  are  6,500  such  wheels  in  use  on  the  City 
railway. 

New  tickets  have  been  issued  b}'  the  Cleveland  City  Rail- 
way Company  as  the  old  tickets  were  being  counterfitted  in 
great  numbers.  It  is  supposed  that  some  one  had  stolen  a 
plate  in  Chicago  where  the  old  tickets  were  printed. 


The  Anderson  Street  Railway  Company  had  a  well  sunk 
beside  the  power  station  in  hopes  of  striking  gas,  but  salt 
water  was  the  only  product  when  Trenton  rock  was  reached, 
and  the  company  abandonded  the  attempt  to  secure  cheap 
fuel  by  drilling. 

George  B.  Pennock,  the  professional  inventor,  has 
turned  his  attention  to  street  railway  lines  and  with  his 
"voltage  distributor  "  will  do  about  1,000  times  as  much 
work  as  the  ordinary  system.  We  have  yet  to  hear  of  a 
company   which  wishes  to  effect  this  great  saving. 


E.  C.  Crosby,  principal  owner  of  the  electric  railway  at 
Springfield,  Vt.,  has  refused  to  continue  as  president  of  the 
Battleboro  Street  Railway  but  his  successor  has  not  been 
chosen.  There  is  considerable  friction  between  the  railway 
officials  and  this  was  the  cause  of  Mr.   Crosby's  resignation. 


A  train  of  six  cars  of  the  Zanesville  (O.)  Railway  & 
Electric  Company  speeded  down  the  incline  from  the  "  Y  " 
bridge  and  struck  an  approaching  train,  injuring  five  pas- 
sengers, two  of  them  were  fatally  hurt.  An  hour  later  a 
car  jumped  the  track  maiming  two  passengers  so  that  they 
will  die  and  seriously  injuring  two  others. 


The  Lorain  (O.)  Street  Railway  Company  is  to  have 
some  high  speed  motor  cars,  equipped  with  four  50-h.  p. 
motors.  A  trip  was  made  over  the  tracks  of  the  Cleveland 
&  Elyria  Railway  Company  by  one  of  the  new  motor  cars 
and  a  speed  of  40  miles  an  hour  was  attained.  It  is  ex- 
pected that  this  can  be  increased  to  50  miles  per  hour. 


Six  Manayunk,  Pa.,  boys  played  a  joke  on  the  Wissa- 
hickon  Electric  Railway  Company  b3'  greasing  the  tracks 
for  a  considerable  distance  but  the  boys  see  no  humor  in  the 
trick  now,  as  they  are  in  jail.  One  of  the  cars  began  to  slip 
backwards  on  the  greased  rails  and  it  was  with  difficulty 
that  a  collision  with  a  passenger  train  was  prevented. 


The  office  force  of  the  Twin  City  Rapid  Transit  Company 
took  their  annual  outing,  the  trip  being  a  trolley  ride  to  Fort 
Snelling,  Como  Park,  Minnehaha  Falls  and  Lake  Harriet. 
At  the  latter  place  the  party,  numbering  about  50,  enjoyed 
a  sumptous  repast.  Instrumental  and  vocal  music  was  fur- 
nished by  the  Apollo  mandolin  trio,  and  the  whole  trip  was 
full  of  enjoyment.. 

John  B.  Iloefgen  has  commenced  suit  against  the  East 
Liverpool  &  Wellsville  Street  Railway  Company,  et  al, 
in  the  common  pleas  court  at  Cleveland,  O.  He  alleges 
that  the  interest  was  not  paid  on  the  bonds  April  i,  1S95 
and  the  stockholders  declared  the  bonds  due  and  foreclosed 
the  mortgage.  On  249  $1,000  bonds  Mr.  Iloefgen  received 
$79,630,  and  having  sold  the  bonds  for  $249,000  there  is 
due  him  the  sum  of  $169,370  and  interest,  $37,350.  The 
plaintiff  asks  that  all  stockholders  be  made  responsible  for 
the  debt. 
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BRILL  "UNIVERSAL"  TRUCK. 


The  ordinary  four-wheel  non-pivotal  truck,  when  used  at 
high  speeds  under  large  cars,  is  destructive  to  the  track  and 
roadbed  and  uncomfortable  for  passengers  on  account  of  its 
excessive  and  violent  motion,  besides  being  exceedingly 
noisy.  It  is  also  severe  on  the  car  body,  wdiich  is  rapidly 
shaken  to  pieces. 

The  truck  illustrated  is  a  new  form  of  the  pivotal  type, 
designed  to  take  the  place  of  four-wheel  non-pivotal  trucks 
on  long  car  bodies.  It  is  called  the  "universal,"  and  is  a 
modification  of  the  "perfect,"  or  No.  27,  and  also  has  certain 
features  of  the  maximum  traction  truck.  It  is  intended  for 
use  under  cars  of  all  kinds  where  a  pivotal  truck  is  an  advan- 
tage. The  objections  to  pivotal  trucks  of  the  usual  patterns 
are  numerous,  and,  being  very  difficult  to  meet,  really 
prohibit  their  employment  in  most  cases  for  street  railway 
service. 

A    long    wheel    base    has    been    considered    necessary   in 


or  closed,  without  adding  to  the  height  of  the  car,  there  being 
ample  space  to  swing  on  the  shortest  curves. 

A  long  half-elliptic  spring  on  each  side  of  the  truck  acts 
as  an  equalizing  bar,  the  ends  being  carried  in  the  spring 
swinging  link  cases,  which  are  hung  from  the  frame  by  ball 
and  socket  joints.  All  the  weight  except  that  of  the  wheels, 
axles  and  boxes  is  carried  on  the  springs  on  the  journal 
boxes,  and  this  together  with  the  arrangement  of  the  bolster 
and  equalizer  makes  an  easy  riding  truck. 

The  braking  apparatus  has  been  designed  with  a  view  to 
prevent  the  kicking  up  under  the  action  of  the  brakes 
which  is  characteristic  of  the  ordinary  equalized  swing  beam 
truck.  Also,  the  braking  pressures  are  graduated  to  the 
weights  on  the  wheels  to  prevent  skidding  the  non-driven 
wheels. 

The  "universal"  truck  was  first  adopted  by  the  Consoli- 
dated Traction  Company  of  Jersey  City,  which  ordered 
50  trucks  at  first  and  soon  followed  with  an  order  for  lOO 
more. 


BRILL   NO.   27-D.— THE   "UNIVERSAL"   TRUCK. 


pivotal  trucks  in  order  to  give  the  motors  space  between  the 
axles  and  the  bolster  transoms.  If  the  wheel  base  is  made 
short  the  motors  come  under  the  bolster,  and  it  has  to  be 
greatly  elevated  to  obtain  proper  clearance.  These  conditions 
prevent  a  pivotal  truck  of  the  ordinary  form  being  used, 
because,  in  the  case  of  the  closed  car,  the  swing  of  the  truck 
brings  the  wheels  against  the  sills,  and  with  the  open  car 
the  swing  interferes  with  the  steps.  Such  trucks  can,  there- 
fore, only  be  employed  when  the  cars  are  very  wide  or 
when  they  are  placed  very  high,  so  as  to  necessitate  the  use 
of  two  steps.  There  are  but  few  places  where  such  cars  can 
be  used  successfully. 

Certain  valuable  features  have  been  taken  from  the 
maximum  traction  truck  and  combined  with  others  of 
the  No.  27  truck,  thus  obtaining  the  great  convenience  of 
the  first  with  the  easy  riding  qualities  of  the  latter. 

The  weight  of  the  car  is  carried  on  side  bearings,  as 
shown  in  the  engraving.  The  truck  draws  from  the  centre 
by  means  of  an  elevated  plate  steel  bolster.  This  bolster  is 
so  designed  that  there  is  ample  room  for  the  motors. 

Having  thus  made  space  for  the  motor,  there  is  no  diffi- 
culty in  shortening  the  wheel  base  to  4  ft.  This  makes  the 
truck  short  enough  to  use  upon  narrow  cars,    whether  open 


FORECLOSURE  SUIT  AT  BLOOMINGTON. 


The  Bloomington  (111.)  City  Railway  was  one  of  the  first 
to  adopt  electric  traction,  and  was  equipped  with  Westing- 
house  apparatus  in  1892.  J.  J.  Patterson,  the  president 
of  the  company  and  his  son,  who  is  general  manager, 
were  instrumental  in  building  the  system  and  supplied  most 
of  the  money.  First  mortgage  bonds  to  the  extent  of  $100,- 
000  were  due  June  i  and  $73,000  in  second  mortgage  bonds 
in  July.  An  agreement  was  made  with  the  bondholders  for 
an  extension  for  six  months  without  any  further  action,  and 
later  thev  were  notified  that  arrangements  has  been  made 
with  eastern  capitalists  to  supply  the  money  when  the  bonds 
came  due  in  December.  After  this  agreement  the  foreclo- 
sure suit,  filed  September  i,  was  unexpected  by  the  Patter- 
sons. It  is  thought  that  the  bonds  can  be  paid  off  when 
the  fall  term  of  court  opens.  No  delay  in  traffic  and 
improvements  going  on  will  be  occasioned  by  the  prospect 
of  the  suit.  , 


A  steam  header  in  the  power  house  of  the  Louisville 
(Ky. )  Railway  Company  exploded  on  August  10,  doing 
damage  to  the  amount  of  $200.     No  one  was  injured. 
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CAHALL  BABCOCK-WILCOX  BOILERS 
CHOSEN. 


The   Cahall  Bahcock-Wilcox   boilers,  made  by    the  Ault- 
man  &  Tavlor  Co.,  arc  crowding  their  namesakes  in  many 
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plac-es.  A  recent  instance  ma)'  be  cited  in  the  case  of  tlie 
Staten  Island  Electric  Company,  which  had  been  using 
Habcock  &  Wilcox  boilers  and  did  not  wish  to  change  the 
type,  but    was    not   averse    to    getting    what    it    considered 


equally  as  good  for  less  money.  In  the  recent  installation 
the  Cahall  I5.-W.  was  installed  to  the  extent  of  2,500  h.  p. 
The  Union  Traction  Company,  Philadelphia,  which  has 
23,000  h.  p.  of  Habcock  &  Wilcox  has  just  ordered  500- 
h.  p.  of  the  improved  Cahall  B.-W.  boilers.  Some  peo- 
ple even  go  farther  and  insist  that  the  Cahalls  are  even 
superior  to  the  B.  &  W.'s  of  the  same  type,  as  evidenced 
by  the  following  letter  written  to  the  manager  of  one  of 
the  largest  roads  in  the  country,  in  response  to  an  inquiry  as 
to  what  had  been  the  experience  of  the  writer  in  using  this 
boiler.     The  Pittsburg  Wire  Company  wrote  as  follows: 

"  During  the  past  five  years  we  have  put  in  at  our  works,  2,500  h.  p. 
of  Babcock  &  Wilcox  boilers,  manufactured  by  the  Babcock  & 
Wilcox  Company  in  New  York.  We  have  just  put  in  500  h.  p.  of 
Cahall  Babcock-Wilcox  boilers,  manufactured  by  the  Aultnian  & 
Taylor  Machinery  Company  of  Mansfield,  Ohio,  for  which  Thayer  & 
Co.  are  general  eastern  agents. 

"  We  have  been  requested  by  the  manufacturers  of  the  Cahall 
Babcock-Wilcox  to  write  you,  giving  our  opinion  of  the  comparative 
merits  of  the  two  makes.  We  wish  to  state  without  hesitation  that 
the  most  careful  scrutiny  and  examination  on  the  part  of  our  engi- 
neers and  superintendent  reveal  the  fact  that  the  Cahall  Babcock- 
Wilcox  boiler  is  much  better  built,  more  carefully  made,  and  is  in 
fact,  superior  in  design,  workmanship  and  material  to  the  boilers  that 
have  been  furnished  us  by  the  other  company." 

That  the  Babcock  &  Wilcox  boiler  was  and  is  one  of  the 
liest  of  its  type,  there  is  no  question,  and  the  prices  received 
during  the  past  15  years  have  made  the  owners  immense 
fortimes ;  but  the  time  has  come  as  it  comes  to  all  monop- 
olies, when  "  there  are  others,"  and  buyers  rejoice  and  get 
the  advantatrc. 


*  * 
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WILL    RUN 


SPECmL  QiqRS 


On  its  Limited,  leaving  CHICAGO 

at  5:30  P.  M.,  October  18th, 

FOR    THE     BENEFIT    OF    DELEGATES    AND    OTHERS    ATTENDING    THE 

(Jontipniion  of  f|p  ^Smpriran  jSffPFf  jBLBiKlDBQ  ^ssoriBfion 


NIAGARA    FALLS,    OCTOBER     19th-22o. 

— NO    EXTRA    FARE    ON    THIS    TRAIN. 

This  Train  Arrives  at  NIAGARA  FALLS  in  time  for  Breakfast  the  following  morning. 


T     In  order  that  ample  accommodations  may  be  provided  and  proper  assignments     T 
Jjfi  made,  reservations  should  be  made  at  an  early  date.  ♦f 
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NEW    RECORDING    INSTRUMENTS. 


A  SHORT  DESCRIPTION. 


The  Siemcns-IIalske  Company  of  Berlin  has  introduced 
some  new  types  of  recording  ammeters  and  voltmeters, 
which  were  described  in  a  paper  read  before  the  Elektro- 
technischer  Verein,  and  reported  in  the  London  Electrician. 
In  Fig.  1  an  outline  is  given  of  the  moving  parts  of  the 
instrument.      A  represents  the  armature  pivoted  between  the 

two  poles,  the  construc- 
tion and  connections  be- 
lvW|°s"  ing  similar  to  that  of  the 

n^p^Lr  Weston     instruments. 

■L°y    D  The  recording     mechan- 

ism is  a  unique  feature. 
A  strip  of  plotting  paper 
p  is  unrolled  from  the 
drum  P  by  the  wheel  T. 
A  point  S  is  fixed  to  the 
pointer  Z,  and  is  norm- 
ally at  a  short  distance 
from  the  paper  so  that 
the  movements  of  the 
pointer  are  not  impeded  in  any  way.  Above  the  pointer  is  a 
hammer  K  which  turns  about  the  bearing  D.  By  means  of 
the  electromagnet  E  and  a  toothed  wheel  r  and  the  ratchet 
wheel  R  on  the  same  spindle  the  hammer  K  is  allowed  to 
drop  for  an  instant  on  the  pointer  once  every  two  seconds. 
Beneath  the  paper  is  an  ink  ribbon  B  and  when  the  paper  is 


FIG.  7. 

pressed  against  it  by  the  pointer  a  mark  is  made  on  the 
inside  which  is  visible  from  the  front  as  the  paper  is  trans- 
lucent. The  ink  ribbon  is  moved  by  means  of  the  gearing  O. 
The  recording  mechanism,  including  the  paper,  ribbon  and 
clock  work  can  be  drawn  out  from  the  rest  of  the  instrument 
without  removing  the  cover.  Fig.  2  shows  the  instrument 
with  the  cover  removed. 


Fare  boxes  have  been  permanently  adopted  by  the  Tenth 
Street  Cable  and  the  Northeast  Electric  Railway  of  Kansas 
City,  after  a  30-days'  trial. 


A  short  description  of  the  Lake  Shore  &  Michigan  Southern  Rail- 
way will  not  be  uninteresting  to  any  one  who  is  thinking  of  taking  a 
business  or  pleasure  trip  from  New  York,  Boston  or  Buffalo,  to 
Chicago. 

This  railroad  is  the  only  double  track  line  between  Buffalo  and 
Chicago,  and  in  connection  with  the  New  York  Central  and  the 
Boston  &  Albany  railroads,  forms  the  only  double  track  route  between 
Chicago,  New  York  City  and  Boston.  It  is  the  most  Interesting  route 
between  the  East  and  West,  traversing  the  richest  and  finest  portion 
of  the  Middle  States.  In  the  opinion  of  those  experienced  in  travel, 
it  has  no  superior  in  perfectness  of  roadbed,  punctuality  and  elegant 
service  and  the  comfort  and  care  of  its  patrons. 

Leaving  Buffalo  the  line  traverses  the  picturesque  south  shore  of 
Lake  Erie  through  the  Western  Reserve,  passing  on  its  way  a  large 
number  of  very  interesting  points  until  it  reaches  Elyria,  O.,  a  city  25 
miles  west  of  Cleveland.  Here  the  tracks  diverge;  the  southern  line 
passing  by  way  of  Oberlin,  O.,  and  the  northern  line  going  by  way  of 
Sandusky,  O.  The  two  lines  meet  a  few  miles  east  of  Toledo,  O., 
but  make  another  divergence  about  3  miles  west  of  Toledo.  One  of 
the  lines  runs  north  through  the  most  pleasing  portion  of  Southern 
Michigan,  and  the  other  turns  south,  traversing  Ohio  and  Indiana, 
through  northern  parts.  At  Elkhart,  Ind.,  the  lines  meet  again  and 
continue  west  through  a  rich  farming  country,  past  South  Bend, 
La  Porte,  with  its  lovely  lakes,  and  traversing  the  south  shore  of  Lake 
Michigan,  terminate  at  Chicago. 

Wagner  vestibule  sleeping  cars,  complete  in  every  detail  for 
comfort,  pleasure  and  safety,  are  run  through  between  the  above 
mentioned  cities.  The  meals  and  service  of  the  dining  cars  are  all 
that  can  be  desired,  equalling  that  at  the  leading  hotels. 

Detailed  information  about  the  various  cars,  connections  and  time 
tables,  will  be  furnished  on  application  to  A.  J.  Smith,  General  Pas- 
senger and  Ticket  Agent,  Cleveland,  O. 


$9.00        ONLY        $9.00. 
EXCURSION  TO  NIAGARA  FALLS,  ONT. 


Account  of  opening  of  the  Grand  Trunk  New  Single  Arch 
Doulilc  Track  Steel  Bridge,  September  23,  24  and  25. 

Three  days  free  open  air  entertainment.  Illumination  of 
the  Bridge  and  Falls  and  magnificent  pyrotechnical  displaj' 
under  direction  of  Prof.  Paine  of  New  York. 

Tickets  on  sale  September  22  and  23.  Good  for  return 
until  September  27,  1S97. 

For  information  as  to  reservations,  etc.,  apply  to  L.  R. 
Morrow,  C.  P.  &  T.  A.,  No.  103  Clark  street,  Chicago. 


KLONDYKE. 


KLONDYKE. 


KLONDYKE. 


The  latest  and  most  reliable  information  regarding  this 
remarkable  region,  gleaned  from  returned  miners  and  others 
can  be  obtained  by  forwarding  a  2-cent  stamp  and  address 
to  Chas.  S.  Fee,  general  passenger  agent  Northern  Pacific 
Railway,  St.  Paul,  Minn.  There  are  two  routes  to  this 
region  :  one  via  Dyea  and  Juneau  and  over  the  mountains ; 
the  other  via  ocean  steamer  to  St.  Michaels,  thence  via  river 
steamer  up  the  Yukon  river.  The  sailing  ports  of  the 
steamers  in  either  case  are  Seattle,  Tacoma  and  Portland. 
The  Northern  Pacific  through  trains  carry  first-class  and 
tourist  sleeping  cars  and  through  dining  cars. 


The  West  Chicago  Street  Railroad  Company  has  been 
selling  II  tickets  for  50  cents  or  22  for  $1,  the  conductors 
having  them  on  sale  on  the  cars.  An  order  has  been  issued 
that  these  tickets  henceforth  will  only  be  on  sale  at  the  ofKce 
of  the  company. 
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Fuiikhouser  &  Coates  have  received  the  sub-contract  to 
build  two  miles  of  the  Riverview  Electric  Railway  at  Beaver 
Falls,   Pa.  

G.  S.  \V.  Brubaker,  of  Lancaster,  has  received  the  contract 
to  build  four  miles  of  road  for  the  Newtown  Electric  .Street 
Railway  Company,  Newton,  Pa. 


Thomas  Dempsey  has  been  awarded  the  contract  to  ^rade 
the  line  of  the  Michigan  Traction  Company  between  Battle 
Creek,  Gull  Lake  and  Kalamazoo. 


The  Tennis  Construction  Company,  E.  A.  Tennis,  presi- 
dent, has  been  awarded  the  contract  to  build  the  Montours- 
ville  (Pa.)  Passenger  Railwav,  five  miles  in  length. 


The  Union  Elektricitaets  Gesellschaft,  Berlin,  has  pub- 
lished a  small  pamphlet,  illustrating  the  exhibit  of  the  com- 
panv  at  the  Ilamliurg  convention  of  street  railway  men. 


L.  G.  Hallock  has  been  awarded  the  contract  to  rebuild 
five  miles  and  electrically  equip  15  miles  of  road  for  the 
Wheeling  &  Elm  Grove  Railway  Company,  Wheeling, 
W.  Va. 


The  Parrish  Signal  Company  has  been  incorporated  with 
$100,000  capital  stock  at  Jackson,  Mich.,  to  manufacture 
the  Parrish  electric  railwav  signal,  invented  by  Homer 
Parrish. 

The  new  catalog  of  Gisholt  tools  recently  issued  by  the 
Gisholt  Machine  Company,  Madison,  Wis.,  is  a  handsome 
book  of  40  pages,  which  will  be  sent  to  those  interested  on 
application. 

\'andergrift  &  Jacobs,  of  Philadelphia,  have  been  awarded 
the  contract  to  liuild  five  miles  of  road  at  Wilmington,  Del. 
for  the  Wilmington  &  Brandy  wine  Springs  Electric  Rail- 
way Company. 

Macartney,  McElroy  &  Co.,  of  New  York,  have  received 
the  contract  to  supply  overhead  material,  rails  and  all  iron 
work  for  the  Brunswick  Traction  Company's  extensions 
at  Bound  Brook  and  Metuchen,  N.  J. 


Construction  will  be  resumed  immediately  on  the  Balti- 
more &  Washington  Electric  Railway.  The  receivers  of 
the  Baltimore  &  Catonsville  Construction  Company  have 
been  discharged  and  the  company  declared  to  be  solvent. 


The  Western  Electric  Company's  standard  trolley  wheel 
has  been  meeting  with  great  favor  among  street  railway 
men  owing  to  its  careful  design  and  the  superior  composi- 
tion of  the  metal  having  exactly  the  right  wearing  qualities. 


Because  of  the  continued  increa.se  in  the  demand  for  its 
cut  pinions  and  gears  the  R.  D.  Nuttall  Company  of 
Allegheny,  Pa.,  has  added  to  its  equipment  four  more  new 
gear  cutters,  one  of  which  is  a  bevel  gear  planer  of  the 
latest  type. 


The  Canon  City  &  Cripple  Creek  Construction  Company 
has  been  incorporated  at  Chicago  to  build  an  electric  railway 
between  two  Colorado  cities.  The  capital  stock  is  $100,000 
and  the  incorporators  are  Paul  E.  Hirsch,  Henry  Frant/.en 
and  Sigmund  Zeisler. 

The  Empire  Electrical  Traction  Company  has  been 
incorporated  at  New  York,  N.  Y.,  to  manufacture  street 
railway  appliances.  The  capital  stock  is  $100,000,  and  the 
directors    are    William     W.    Doty,    William    Reinhart    and 

others  of  New  York. 


The  American  Air  Power  Company  is  negotiating  with 
the  Compressed  Air  Power  Company  for  a  consolidation  of 
the  two,  which,  by  their  combined  ownership  of  the  llardie 
and  Hoadley  patents,  would  control  the  manufacture  of  air 
motors  for  street  cars. 


The  Sherbrooke  Electric  Street  Railway  Company,  Sher- 
brooke.  Que.,  has  let  contracts  for  generators  to  the  Cana- 
dian General  Electric  Company,  for  closed  cars,  to  Rhodes, 
Curry  &  Co.,  Amherst,  N.  S.,  and  for  open  cars  to  Ahearn, 
&  Soper,  Ottawa,  Ont. 

Simon  Harold  has  received  the  contract  to  build  two  miles 
of  road  for  the  Riverview  Electric  Street  Railway  Com- 
pany of  New  Brighton,  Pa.,  a  new  company  organized  with 

E.  L.  Hutchinson,  president;   F.  W.  Walker,  secretary,  and 

F.  G.  Barker,  treasurer. 


The  Automatic  Life  Saving  Car  Guard  Companj'  has 
been  incorporated  at  Kingston,  N.  Y.,  to  manufacture 
fenders.  The  capital  stock  is  $25,000,  and  the  directors  are 
John  N.  Cordts,  A.  H.  Clark,  Daniel  R.  Gillee  and  G.  D. 
B.  Hasbrouck,  all  of  Kingston. 


The  Standard  Underground  Cable  Company  announces 
that  it  has  opened  an  office  in  rooms  No.  1225  and  1226 
Betz  building,  Philadelphia,  which  will  be  in  charge  of  T. 
E.  Hughes  who  was  formerly  manager  of  the  wire  depart- 
ment of  the  company,  in  New  York. 


While  abroad  General  Manager  Wessels  of  the  Standard 
Air- Brake  Company  closed  several  important  contracts  for 
air-brake  outfits  for  use  in  Continential  cities.  Among  other 
recent  orders  are  one  for  60  equipments  for  one  of  the  Colo- 
nies and  a  further  order  for  15  complete  outfits. 


The  American  Air  Motor  Company  has  been  incorporated 
at  Bayonne,  N.  J.,  to  purchase  and  control  patents  on  air, 
steam  and  electric  motors  for  street  cars.  The  capital  stock 
is  $75,000  and  the  incorporators  are  Lucius  T.  Gibbs  and 
Robert  M.  Thompson,  of  New  York,  and  C.  C.  Garrison, 
of  Bayonne. 

A.  H.  Englunil  of  Mayer  &  Englunil  attended  the  Allen- 
town  convention  of  the  Pennsylvania  Street  Railway  Asso- 
ciation, and  gave  to  each  of  his  freinds  a  neat  box  of  lead 
pencils  as  a  souvenir.  These  are  something  novel  and  neat 
and  the  firm  will  be  glad  to  send  them  to  its  friends  who  will 
write  for  them. 

The  new  catalog  of  the  Ball  &  Wood  Company,  120 
Liberty  street.  New  York,  is  a  very  handsomely  illustrated 
book  of  60  pages.  The  demand  for  its  engines  has  led  the 
coinjiany  to  build  them  in  all  llie  various  forms  which  are 
used  in  general  manufacliiriiig  work,  as  well  as  for  railway 
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and  lijililliiy;  scrxice.  They  iiicliule  the  siinplu  aiul  compound 
horizontal  cnghies,  >)oth  tandem  and  cross-compound  types 
and  vertical  engines  of  all  sizes.  They  are  built  for  belt  or 
rope  drives  and  also  fof  direct  connected  sets.  There  are 
included  in  the  catalog  several  pages  devoted  to  the  details 
of  construction  and  also  a  description  of  the  method  of  test- 
in<r  the  governors  for  regulation. 


The  Cincinnati  Street  Railway  Company  has  just  placed 
an  order  with  J.  A.  Hanna,  western  agent  of  the  Peckham 
Motor  Truck  &  Wheel  Company,  for  loo  trucks  of  the  7D 
type,  Excelsior.  Less  than  a  year  ago  the  Peckham  Com- 
pany received  an  order  for  175  trucks,  and  this  makes  a 
total  of  350  trucks  now  running  on  the  Cincinnati  Street 
Railway. 

Mayer  &  Englund,  Philadelphia,  have  obtained  for 
Albert  &  J.  M.  Anderson  of  Boston,  a  large  contract  for 
knife  switches  from  the  Union  Traction  Company  of  their 
city.  These  switches  are  for  the  switchboard  of  the  new 
13th  and  Mt.  Vernon  street  station.  When  completed  this 
board  will  have  nearly  300  switches,  of  capacities  varying 
from  600  to  3,600  amperes. 


The  Western  Electric  Company  has  removed  its  New 
York  offices  to  57-67  Bethune  street.  Besides  the  offices 
this  magnificent  building  will  contain  stores  for  the  sale  of 
its  manufactures  and  other  electrical  supplies.  The  present 
store  in  the  Thames  street  building  will  be  continued. 
Friends  of  the  company  are  receiving  in  their  mail  a  good 
map  of  lower  New  York  with  the  location  of  the  new 
building  clearly  indicated. 


Additional  agents  for  the  Standard  Air-Brake  Companv 
has  been  appointed  as  follows  :  Dick,  Kerr  iSt  Co.,  Ltd.,  the 
well-known  tramway  supply  people  at  101  Leadenhall 
street,  London,  E.  C-,  will  hereafter  be  sole  agents  for  the 
United  Kingdom.  E.IL  Cadiot  &  Co.,  12  Rue  St.  Georges, 
Paris,  have  the  agency  for  France.  The  Bergische  Stahl- 
Industrie  of  Berlin,  which  represents  the  Standard  on  the 
Continent,  has  already  inaugurated  a  very  good  business  in 
air  brakes. 

After  a  careful  investigation  of  the  question,  including 
personal  visits  to  the  factory  by  the  master  mechanic  of  the 
company,  the  West  End  Street  Railway  Company,  of 
Boston,  has  placed  an  order  for  eight  double- track  snow 
plows  with  the  Taunton  Locomotive  Manufacturing  Com- 
pany,of  Taunton,  Mass.  The  Taunton  Company  reports  that 
the  snow  plow  business  has  opened  up  this  season  in  a  more 
promising  and  satisfactory  manner  than  ever  before,  it 
having  already  sold  more  plows  than  during  the  whole  of 
last  season. 

F.  W.  Bunts,  formerly  assistant  secretary  and  treasurer  of 
the  Walker  Company,  has  bought  out  the  Cuyahoga  Supply 
Company,  dealer  in  electric  street  railway  and  lighting 
supplies,  and  general  selling  agent  for  Eugene  Munsell  & 
Co.  and  the  Mica  Insulator  Company  in  Cleveland  and 
northern  Ohio.  Mr.  Bunts  will  continue  the  business  under 
the  same  title  as  formerly,  occupying  the  offices  at  102  Supe- 
rior street.  Mr.  Bunts  is  a  young  man  who  has  a  large 
acquaintance  in  the  city  of  Cleveland  and  vicinity,  and  his 
association  with  the  electrical  trade  will,  no  doubt,  bring  to 
his  company  a  large  business.  His  leading  lines,  to  which 
he    will  devote  his  special  attention,   will  be  the  "  micanite  " 


specialities  as  manufactured  by  the  Mica  Insulator  Company, 
of  New  York,  Chicago  and  London,  and  Eugene  Munsell 
&  Co.'s  India  and  amber  mica  in  all  of  its  various  forms. 
The  electrical  trade  of  Cleveland  and  vicinity  will  find  it  to 
their  interest  to  consult  the  Cuyahoga  Supply  Company  as 
to  their  wants,  as  a  large  stock  of  the  above  lines  will  be 
carried  ready  for  immediate  delivery. 


F.  E.  Triacca  is  now  associated  with  J.  C.  Dolph,  as  the 
representative  of  several  large  manufacturers  of  street  rail- 
way supplies.  The  name  of  the  firm  is  J.  C.  Dolph  &  Co. 
and  his  offices  are  located  at  126  Liberty  street.  New  York 
Mr.  Triacca  is  widely  and  favorably  known  among  electrical 
men  in  New  York,  and  Mr.  Dolph's  acquaintance  among 
street  railway  men  is  wide.  The  company  will  sell  the  rail 
bonds  and  commutator  bars  manufactured  by  the  Forest 
City  Electric  Company  of  Cleveland,  O.,  and  will  represent 
the  Sterling  Varnish  Company,  the  Catskill  Foundry  & 
Machine  Company  and  the  Standard  Gate  Company. 


E.  B.  Hatch  of  Hartford,  Conn.,  representing  the  H.  W. 
Johns  Manufacturing  Company,  has  recently  returned  from 
a  European  trip.  While  in  England,  he  called  upon  Berg- 
theil  &  Young,  i  2  Camomile  street,  London,  E.C.,  the  foreign 
representatives  of  the  Johns  Company  for  vulcabeston,  trolley 
line  and  other  insulating  materials,  and  the  "H.  W.  J." 
electric  street  car  heaters.  During  the  past  year  the  electri- 
cal export  business  of  this  company  has  considerably 
increased,  several  large  orders  having  been  filled  for  the 
insulating  materials  used  in  the  construction  of  tramways, 
in  South   America  and   in  Europe. 


The  Consolidated  Car-Heating  Companv,  Albany,  N.Y., 
hands  us  the  following:  "On  August  25,  Judge  Putnam,  of 
the  United  States  Circuit  Court  for  the  District  of  Massa- 
chusetts, rendered  a  decision  in  favor  of  the  complainant, 
with  an  order  for  an  injuction  and  accounting,  in  the  suit  of 
the  Consolidated  Car-Heating  Company  of  Albany,  N.  Y., 
against  the  American  Electric  Heating  Corporation  and  the 
West  End  Street  Railway  Company,  of  Boston,  Mass. 
This  is  the  suit  for  the  infringement  of  the  patent  to  James 
F.  McElroy,  covering  the  Consolidated  Car-Heating  Com- 
pany's spiral  coil  construction  of  electric  heaters,  which  is 
now  used  in  the  majority  of  street  cars  operating  electric 
heaters  in  this  country.  It  is  considered  a  most  important 
victory." 

Another  company  has  entered  the  street  railway  field  and 
is  competing  for  liability  insurance  covering  street  railway 
risks.  The  new  concern  is  the  American  Mutual  Indemnity 
Company  of  Scranton,  Pa.  The  promoters  are  wealthy  bank- 
ers, coal  operators  and  manufacturers  of  Scranton.  The 
concern  will  transact  a  general  casualty  insurance  business 
and  it  is  said  that  considerable  monev  has  lieen  put  into  the 
business.  The  directors  are  :  C.  II.  Zehnder,  president 
Dickson  Manufacturing  Company;  Charles  Robinson  of  E. 
Robinson's  Sons,  brewers ;  R.  G.  Brooks,  vice-president 
West  Side  Bank  and  Dime  Deposit  Discount  Bank,  also  a 
coal  operator ;  W.  W.  Watson,  vice-president  Traders 
National  Bank  ;  Elmer  H.  Lawall,  general  superintendent 
Lehigh  &  Wilkes-Barre  Coal  Companj' ;  E.  P.  Kingsbury, 
director  Scranton  Savings  Bank  &  Trust  Company  and 
secretary  and  treasurer  of  the  Enterprise  Powder  Manufact- 
uring Company  ;  Alfred  Harvey,  silk  manufacturer  and  coal 
operator  ;    A.  C.  Fuller,  \  ice-president   and  treasurer  of  the 
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Scrauton  Sto\e  Works;  \V.  S.  Ditlil  of  Watson,  Diehl, 
Hall  &  Kemoierer,  attorneys;  F.  W.  Lange  and  T.  R. 
Brooks,  coal  operator.  The  officers  are :  W.  W.  Watson, 
president ;  Elmer  H.  Lawall,  vice-president ;  E.P.Kingsbury, 
treasurer ;  T.  R.  Brooks,  secretary  ;  F.  W.  Lange,  medical 
director,  and  Newton  Jackson,  general  superintendent  of 
agents.  

Wendell  &  MacDuffie,  26  Cortlandt  street.  New  York, 
report  the  following  sales  of  snow  plows,  manufactured  by 
the  Taunton  Locomotive  Manufacturing  Company,  "f 
Taunton,  Mass.  : 

Brockton,  Bridgewater  &  Taunton  Street  Railway.. .3  plows. 

Brockton  &  East  Bridgewater  Railway 1       " 

Bridgewater,  Whitman  &  Rockland  Street  Railway.. 2 

Worcester  Construction  Company 3       " 

West  End  Street  Railway  of  Boston 8       " 

New  London  Street  Railway i       " 

Hingham  Street  Railway i 

Norwich  Street  Railway i       " 

Buffalo  Traction  Company i 

This  is  evidence  of  the  good  standing  wliich  the  Taunton 
plow  has  among  street  railway  people,  and  before  the  time 
snow  flies,  it  is  not  unlikely  that  this  firm  may  double  this  list. 

The  Hoppes'  Manufacturing  Company,  of  Springfield, 
O.,  reports  quite  an  improvement  in  business,  within  the 
past  few  weeks  having  received  orders  from  the  following  : 
Union  Traction  Company,  Philadelphia,  three  exhaust 
steam  feed  water  heaters,  aggregating  8,000  h.  p.,  for  the 
Mt.  Vernon  station  of  this  company  that  was  recently 
dcstroj-ed  by  fire ;  Henry  R.  Worthington  for  the  Ridge- 
wood  pumping  station,  Brooklyn,  N.  Y.,  500-h.  p.  live 
steam  feed  water  purifier ;  Flushing,  L.  L,  400-h.  p.  puri- 
fier and  400-h.  p.  exhaust  steam  feed  water  heater ;  East 
St.  Louis  (111.)  Ice  &  Cold  Storage  Company,  500-h.  p. 
heater;  Kirkhoff  Bros.,  Indianapolis,  Ind.,  400-h.  p.  heater; 
Live  Oak  (Fla.)  Manufacturing  Company,  loo-h.  p.  puri- 
fier;  Argentine  (Kan.)  Water  I'v:  Light  Company,  150-h.p. 
heater;  Ames  Estate  Building,  St.  Louis,  Mo.,  150-h.p. 
heater;  Miami  Valley  Railway,  Piqua,  O.,  200-h.  p.  heater; 
Bettendorf  Metal  Wheel  Company,  Springfield,  O.,  lOO  h.p. 
heater;  Excelsior  Milling  Company,  Yankton,  .S.  D.,  lOo-h. 
p.  heater;  Taggart  &  Son,  Knoxville,  Iowa,  75-h.  p.  heater. 

Recent  tests  of  the  plastic  bonds  that  liave  been  in  service 
two  or  three  years  at  Denver,  Col.,  Newark,  N.  J.,  and 
Richmond,  Va.,  have  resulted  in  several  large  orders  for  new 
work  in  these  cities.  The  superiority  of  this  bond  is  further 
attested  by  the  fact  that  after  long  service  abroad  tiic  bond 
is  specified  for  the  important  new  lines  of  the  Central  London 
Underground  Railway  and  the  Manchester,  England,  and 
Sydney,  Australia,  tramways.  Many  of  the  leading  Ameri- 
can engineers  are  begitming  to  realize  that  an  ordinary 
copper  bond  fastened  mechanically  to  a  steel  rail,  is  more 
wasteful  and  unscientific  than  an  overhead  line  of  wire  with 
unsoldered  joints.  Harold  P.  Brown  of  New  York  who  put 
the  plastic  rail  bond  on  the  market  some  years  ago,  reports 
also  a  good  demand  for  the  E.C.A.  bond  used  to  rebond  old 
roads  without  disturbing  the  pavement.  For  roads  that 
wish  a  reliable  copper  bond  at  a  low  price,  he  has  introduced 
the  Welded  Flexible  Bond,  whose  peculiar  method  of  manu- 
facture permits  him  to  sell  at  more  favorable  prices  than  any 
other  type  of  copper  bond  with  equal  conductivity.  This 
bond  is  quite  a  novelty  in  co|)per  work  ;  samples  will  he 
sent  on  application. 


C.  K.  King,  secretary  of  the  Ohio  Brass  Company,  Mans- 
field, O.,  has  just  received  official  notice  from  the  Patent 
Office,  that  a  patent  has  been  allowed  him  on  a  new  and 
improved  method  of  attaching  hangers  and  ears  to  the  trolley 
wire  by  the  use  of  rivets  or  similiar  means ;  also  on  a  specific 
form  of  a  trolley  wire  splicer.  This  patent  relates  parti- 
cularly to  the  devices  which  are  adapted  for  use  with  figure 
S  anil  sindlar  design  of  conductors.  The  Ohio  Brass  Company 
has  manufactured  and  sold,  under  this  patent,  to  electric 
railways  in  the  United  States  only,  since  the  first  of  the 
year  a  sufficient  quantity  of  overhead  construction  devices 
for  figure  S  trolley  wire  to  build  300  miles  of  single  track 
line.  These  are  giving  such  universal  satisfaction  that  they 
are  being  recognized  as  a  standard  by  the  leading  engineers 
of  this  country,  and  are  being  called  for  by  them  in  their 
specifications.  This  company  recently  secured  through  its 
new  Canadian  agent,  the  Northern  Electric  &  Manufacturing 
Company,  Limited,  of  Montreal,  an  order  for  the  entire  lot 
of  track  bonding  and  overhead  construction  material,  which 
will  be  used  in  the  electrification  of  the  Sherbrooke  Street 
Railway  Company,  Sherbrooke,  Que.  The  other  foreign 
agents  of  the  company  are  :  Edge  &  Edge,  Sydney, N.S.W., 
Australia ;  Norsk  Elextrisk  Aktiebolag,  Kristiana,  Norway, 
Scandanavia;  E.  II.  Cadiot  &  Co.,  Paris,  France,  France; 
Naglo  Brothers,  Berlin,  Germany,  Germany;  Vereinigte, 
Electricitats  Actien  Gesselschaft,  Vienna,  Austria,  Austria, 
Roumania  &  Italy  ;  Sheriff,  Swingley  &  Co.,  Johannesburg, 
South  Africa,  South  Africa. 


THE  COLUMBIA  MACHINE  WORKS. 


The  Columbia  Machine  Works,  Buehler  &  Piatt,  of 
Brooklyn,  have  taken  a  new  four  story  building  on  the  cor- 
ner of  Fulton  street  and  Columbia  Heights.  The  machinery 
formerly  belonging  to  the  Scott  Electric  Lamp  Company 
now  out  of  the  business,  has  been  installed  here  and  further 
additions  of  new  and  improved  machinery  also  made.  The 
Columbia    Machine   Works  have  thereby  removed  a  com- 


COI.UMlilA    MACniNK   WORKS   SAND    ISO.X. 

petitor  and  at  the  same  time  increased  the  capacity  of  their 
factories.  The  factory  covers  an  entire  block  on  Doughty 
street,  froin  Columbia  Heights  to  Furman,and  also  embraces 
the  numbers  2  to  iS  Columbia  Heights.  The  firm  manu- 
factures electric  railway  supplies,  which  if  separated  would 
constitute  12  different  lines,  all  necessary.  Among  the 
specialties  are  commutators,  drop  forged  copper  segments, 
armature  windings,  trolley  wheels,  bearings,  sand  boxes, 
fuse  boxes,  switches,  brake  and  controller  handles  and  car 
trimmings.  The  office  has  been  removed  from  iS  Columbia 
Heights  to  18  Fulton  street. 
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CONEY    ISLAND   A-  BROOKLYN   RAILROAD — SPE- 
CIAL   WORK    AT    SMITH    AND    NINTH 
STREETS,    BROOKLYN. 


A  FINE  PIECE  OF  SPECIAL  WORK. 


The  accompanying  illustration  shows  a  piece 
of  special  track  work  recently  made  for  the 
Coney  Island  &  Brooklyn  Railroad  Company 
by  the  New  York  Switch  &  Crossing  Com- 
pany of  Hoboken,  N.  J. ;  it  is  located  at  the  in- 
tersection of  Smith  and  9th  streets  in  Brooklyn. 

There  are  double  tracks  in  both  streets 
which  cross  at  an  angle  of  73°,  and  are  joined 
by  curves  across  one  of  the  obtuse  angles. 
The  rails  throughout  are  9-in.  girders.  The 
frog  centers  and  switch  throats  are  of  hardened 
steel.  I 

The  "chrome"  steel  used  for  this  purpose  is 
the  best  wearing  steel  known.     The  fished  joints  are   indi- 
cated in  the  drawing  by  the  solid  circles.      The  four  which 
are  marked  by  double  circles  are  6-bolt  joints   20  in.  long. 

The  method  of  constructing  the  work  with  steel  centers 
is  to  place  the  centers  and  the  ends  of  the  rails  in  sand  and 
pour  molten  cast  iron  around  them  which  forms  the  binder 
and  enables  the  most  complicated  pieces  of  work  to  be 
made  without  bolts. 

When  the  company  first  began  to  use  chrome  steel  for 
centers  considerable  difficulty  was  experienced  in  getting  it 
of  the  proper  temper,  so  as  to  be  neither  too  hard  nor  too 
soft,  but  this  was  soon  overcome  and  the  work  so  made  is 
giving  excellent  satisfaction.  The  strong  point  of  the  hard- 
ened center  construction  is  that  the  material  of  greatest 
resistance  is  placed  where  it  is  most  needed. 


PRESIDENT 


DIAZ    INAUGURATES   A   NEW 
LINE. 


The  inauguration  of  a  new  street  railway  line  in  the  city 
of  Mexico  is  made  the  occasion  of  an  official  and  military 
display  which  may  well  fill  with  envy  the  heart  of  an 
American  manager ;  and  judging  from  the  several  column 
account  of  the  event  as  related  in  the  Mexican  Herald,  Thos. 
H.  McLean  next  to  the  president  himself,  is  about  the 
biggest  dignitary  in  the  republic. 

The  event  occurred  on  Sunday  in  accordance  with  the 
custom  of  the  country,  and  a  large  party  of  military  and  state 


officials  were  conducted  over  the  new 
lines  in  private  cars.  The  first  car 
contained  the  members  of  the  cabinet 
and  in  the  second  among  the  names  of 
the  big  generals  we  catch  the  names 
of  two  well  known  Americans,  D.  F. 
Longstreet  and  H.  B.  Niles. 

The  procession  of  cars  proceeded  to 
the  castle  where  the  president's  gleam- 
ing white  private  car,  built  for  his  ex- 
clusive use  by  the  com  pan  j',  emerged 
and  took  the  lead.  President  Diaz  was 
escorted  to  his  car  by  Mr.  McLean, 
who  with  several  members  of  the  cabinet  entered  the  presi- 
dent's car.  The  new  line  extends  several  miles  out  to  the 
suburb  of  Santa  F^,  and  during  the  passage  of  the  excur- 
sion cars  a  good  portion  of  the  route  was  guarded  by  infan- 
try and  cavalry  of  the  regular  army.     The  Herald  says  : 

"The  road  has  very  many  picturesque  features.  Yesterday  the 
country  looked  beautifully  green  and  fresh  after  the  long  rains.  The 
view  from  kilometer  5  is  perhaps  the  most  picturesque  of  any  along 
the  entire  line.  From  the  windows  of  the  car  the  passenger  com- 
mands an  immense  stretch  of  country  dotted  with  haciendas,  villages 
and  churches  and  in  the  far  distance,  backed  by  the  silver  streak  of 
Texcoco,  the  City  of  Mexico  lifts  her  diadem  of  towers.  An  adven- 
titious feature  made  this  spot  still  more  picturesque  yesterday.  A 
party  of  cavalrymen  were  making  a  short  cut  on  the  hill  side  and  their 
bright  uniforms  and  gleaming  sabres  seemed  to  give  just  the  finishing 
touch  that  the  eye  demanded  to  the  foreground  of  the  picture. 

"Each  kilometer  too  has  its  history  for  those  engaged  in  the  con- 
struction of  the  road.  At  kilometer  2  Paymaster  Smart  was  bound 
and  robbed  in  his  tent  one  night  by  daring  miscreants.  At  kilometer 
6  two  of  the  peons  fought  one  morning  on  coming  to  work,  a  step- 
father and  a  step-son.  The  latter  hurled  a  rock  at  his  step-father 
striking  him  on  the  head.  The  father  thereupon  ran  his  step-son 
through  with  a  maguey  leaf,  showing  the  immense  strength  and  pen- 
etrating force  of  that  leaf.  And  so  on,  Contractor  McGavock  perhaps 
and  those  who  worked  under  him  could  tell  a  story  about  every  inch 
of  the  road. 

"  Work  was  begun  on  the  Santa  Fe  extension  on  the  19th  of  Jan- 
uary of  this  year  and  was  completed  on  the  20th  of  July.  From 
Tacubaya  to  Santa  Fe  there  is  a  rise  of  170  meters.  This  necessi- 
tated in  construction  a  large  number  of  curves  or  development,  as 
the  company  was  restricted  to  a  2  '^  per  cent  grade.  There  are  only 
two  level  pieces  on  the  entire  extension,  one  of  400  meters  and 
another  of  250  meters.  The  maximum  grade  as  above  stated  is  2!^ 
per  cent,  and  the  average  grade  is  about  2  per  cent.    The  length  of 
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MAYER  &   ENQLUND, 

10  SOUTH  TENTH  ST.       PHILADELPHIA,    PA. 

Electric  Railway  Material  and  Supplies 

OF   EVERY    DESCRIPTION. 
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PARTRIDGE  SELF-LUBRICATING  CARBONS. 

INTERNATIONAL  REGISTERS  AND  REGISTER  FITTINGS 
VAN  WAGONER  &  WILLIAMS  CO.  COMMUTATOR  SEGMENTS. 

COMMUTATORS  REFILLED.        ASSEMBLED  BARS  AND  MICA 
ELECTRIC    HEADLIGHTS.        ELECTRIC  CAR  HEATERS. 
MOTOR  AND  CONTROLLER  REPAIRS,  ALL  KINDS. 


ST-A.lMJO-A.n.ID      0"VE:P=MIE3.^aZ>      TWr  A  '¥^T7^T=»  TAT. 

Prompt  Shipments  from  Stock.     Send  for  Catalogues. 


the  line  is  8,'>  kilometers.  The  longest  cut  is  i,j6o  meters,  averaging 
about  4  meters  in  depth.  The  deepest  cutting  is  6  meters.  The 
longest  filling  is  6oo  meters,  averaging  about  3  meters  in  depth.  The 
deepest  filling  is  4  meters.  The  contractor  was  \V.  J.  McGavock; 
Juan  Mendoza  y  Roca,  chief  engineer;  D.  A.  Fletcher  resident  engi- 
neer; J.  W.  Rogers,  superintendent  of  construction,  and  Engineer 
Mariano  Tellez  Pizarro  government  inspector.  The  rock  to  be 
handled  was  tepetate  the  whole  distance,  with  the  exception  of  about 
\'/2  kilometers  of  hard  conglomerate  in  the  neighborhood  of  kilo- 
meter 7,  which  made  the  work  there  very  hard. 

"The  president  dismounted  at  the  entrance  to  the  village  of  .Santa 
Fe,  where  the  houses  were  all  gayly  decked  and  their  inhabitants 
showed  their  enthusiasm  by  gathering  en  masse  to  catch  a  glimpse  of 
the  president,  ringing  their  church  bells  and  letting  off  sky-rockets 
and  fire-crackers  without  a  moment's  cessation  from  the  time  that  the 
president  set  foot  in  their  town  to  the  moment  when  he  reached  the 
grove  where  the  dinner  was  to  be  served.  The  president  was  re- 
ceived at  Santa  Fe  by  the  prefect  of  Tacubaya,  Francisco  Martinez, 
by  the  mayor  of  that  town,  Maimel  Palafox,  by  Major  Enrique  Mon- 
dragon,  principal  of  the  powder  factory,  by  Colonel  Juan  (juintas 
.Arroyo,  inspector  of  the  powder  factory,  by  engineer  Jose  .Mon- 
dragon,  by  engineer  Toribio  Liebana  and  by  others  of  the  local  au- 
thorities. 

"The  president  walked  in  the  direction  of  the  old  church,on  one  side 
of  which  is  a  steep  path  leading  down  to  the  grove  where  the  banquet 
was  to  be  served.  At  one  point  of  the  route  the  artillery  band  was 
stationed  and  as  the  president  approached  it  struck  up  the  national 
anthem,  which  was  also  sung  by  the  young  children  of  the  public 
schools  of  Santa  Fe,  who  were  drawn  up  in  line.  The  entrance  to  the 
grove  was  guarded  by  soldiers  of  the  Battalion  de  Tiradorcs.  Ahead 
of  the  president,  secretary  Felix  Reyes  of  the  Santa  Fe  town  council 
carried  a  tricolor  banner  with  two  hanging  ribbons  held  by  little 
girls,  Anita  Gutierrez  and  Sara  Castillo. 

"The  beautiful  grove  had  been  tastefully  adorned  with  bunting  and 
flowers  and  the  table  was  laid  alongside  the  limpid  stream  which 
flows  through  it.    The  spot  is  a  delightful  one,  cool  and  sequestered, 


while  the  imposing  old  ruins  of  the  hermitage  on  the  hill-side  above, 
with  their  legends  and  associations,  give  a  historical  interest  to  the 
spot." 

A  magnificent  banquet  was  served  at  the  destination,  dur- 
ing which  the  artillery  band  discoursed  the  choicest  Mexican 
selections,  and  then  followed  the  speeches.  Mr.  McLean 
occupied  the  head  of  the  table  with  President  Diaz.  To  his 
many  friends  by  no  means  the  least  interesting  feature  of 
the  banquet  was  the  toast  given  by  Mr.  McLean,  in  Spanish, 
which  greatly  pleased  the  banqueters  and  caused  President 
Diaz  to  shake  his  hand  and  congratulate  him  on  his  good 
Spanish.  Diaz  also  spoke  at  considerable  length  congratu- 
lating the  citizens  on  the  enterprise  of  the  company  and 
wishing  the  latter  large  returns  on  its  investment. 

The  town  of  Santa  Fe,  now  numbering  some  30,000 
residents  was  founded  in  1531,  someofthc  original  buildings 
still  remaining  in  good  repair  and  use. 


A  RUNAWAY  CAR  IN  SAN  FRANCISCO. 

The  brakes  of  one  of  the  Mission  street  cars  refused  to  act 
when  the  car  was  coming  down  College  Hill.  The  trolley 
wheel  soon  left  the  wire  and  the  motorman  had  no  possi- 
ble means  of  controlling  the  car,  which  ran  with  increased 
velocity  at  every  turn  of  the  wheels.  The  motorman 
remained  at  his  post  ringing  the  gong.  The  car  barely 
missed  a  freight  train  on  the  San  Jose  railroad  tracks  and 
crashed  into  the  rear  of  a  car  at  the  corner  of  Mission  and 
17th  streets.  Of  the  12  passengers  abroad  seven  were 
more  or  less  seriously  bruised  or  cut. 
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REMOVING  ICE  FROM  THE  THIRD  RAIL. 


During  the  severe  storms  of  last  winter  the  elevated  rail- 
roads operating  by  electricity  experienced  difficulty  in 
making  schedule  time  by  reason  of  the  third  rails  becoming 
coated  with  ice,  and  are  now  making  preparations  for 
effectually  eliminating  delays  from  this  cause. 

The  illustration  shows  a  track  cleaner  patented  by  Millard 
J.  Scott,  a  railroad  man  of  extensive  experience,  which  is 
now  being  given  a  trial  on  the  Metropolitan  Elevated  of 
Chicago.     It  consists  of  an  arm  bolted  to  the  truck  side  and 


SCOTT  THIRD    RAIL   CLEANi:i;. 

projecting  over  the  rail.  At  the  end  it  carries  a  cutter,  con- 
sisting of  seven  steel  disks  placed  quite  close  together,  to 
break  the  ice,  and  just  behind  this  a  wire  brush  to  remove 
particles  thus  broken.  The  tension  placed  upon  the  cutting 
disks  is  regulated  by  the  hand  wheel.  When  it  is  desired 
to  throw  the  cleaner  out  of  action  the  handle,  shown  dotted 
in  the  illustration,  is  inserted  at  the  rear  end  of  the  beam 
and  by  moving  a  cam  the  tension  is  removed  from  the 
spring,  thus  lifting  the  cutters  and  brush  from  the  track. 
When  out  of  action  it  is  locked  by  a  wooden  plug.  The 
great  advantage  of  this  method  of  handling  the  cleaner  is  that 
the  men  are  protected  against  all  danger  of  being  burned. 


A  GOOD  PUNCH. 


The  illustration  shows  a  punch,  known  as  the  '9S,  manu- 
factured by  Warren  Hill  &  Co.,  Hartford,  Conn.,  which  is 
designed  for  special  orders  where  a  long  reach  is  desired  ;  it 
is  made  with  any  reach  from  i  in.  \.o  zy^  in.  and  will  punch 
any  form  of  duplex,  commutation  or  transfer  ticket.  The 
object  which  the  firm  had  in  view  was  to  produce  a  punch 
of  an  entirely  new  design  and  mechanism,  and  at  the  same 
time  one  adapted  to  any 
and  all  tickets  in  use,  with- 
out imitating  other  makes, 
and  it  makes  the  claims  of 
originality,  simplicit3', 
durability  and  the  best 
workmanship  for  its 
goods.  The  dies  are  pro- 
tected by  a  steel  stripper  which  covers  the  male  die  and  is 
arranged  so  as  never  to  get  out  of  order.  The  screw  at  the 
joint  is  large  and  carefully  fitted,  making  a  strong  fulcrum 
subject  to  little  wear.  Several  types  of  these  punches  are 
fitted  with  magazines  for  collecting  the  pieces  punched  out, 
thus  preventing  the  by  now  means  uncommon  fraud,  worked 
by  plugging  punched  commutation  tickets.  Any  die  will 
be  made  to  order  and  over  300  designs  are  carried  in  stock. 
John  B.  Holaday,  174  Pearl  street,  Hartford,  Conn.,  is  the 
manager  to  whom  inquiries  should  be  adressed. 


EXTENSION  OF  MADISON,  WIS.,  LINE. 


The  Madison  City  Railway  of  Madison,  Wisconsin,  has 
added  to  its  lines  an  extension  of  about  two  miles  from  the 
original  terminus  on  University  avenue  to  the  cemeteries. 
The  first  car  was  run  on  the  afternoon  of  August  9,  with 
Superintendent  George  H.  Shaw,  acting  motorman.  Major 
F.  W.  Oakley,  receiver,  and  a  party  of  prominent  citizens 
occupied  the  car,  and  the  round  trip  was  made  as  smoothly 
as  if  a  regular  run.  The  line  after  leaving  University 
avenue,  runs  across  Breeze  Terrace  and  Monroe  road  to  the 
pretty  little  suburb  of  Wingra  Park,  located  on  Lake  Wing- 
ra.  Turning  here  to  the  north  it  passes  through  private  right 
of  way  to  Mineral  Point  road,  crossing  the  Illinois  Central 
Railroad  on  a  viaduct  and  thence  to  the  Protestant  and 
Catholic  cemeteries,  which  are  located  opposite  each  other 
on  the  Mineral  Point  road.     The  route  is  beautiful,  present- 


VIADUCT,    MADISON    CITY    RAILWAY. 

ing  as  it  does  at  several  points  charming  vistas  of  Lakes 
Monona  and  Mendota,  bordered  with  fine  trees,  and  dotted 
with  sailing  yachts  and  other  pleasure  craft.  The  view  from 
the  viaduct  is  especially  interesting,  showing  the  city  lying 
between  the  two  lakes,  with  the  white  domed  state  capitol 
rising  grandly  in  its  midst. 

The  track  is  laid  with  50-lb.  T-rail  on  6  x  8  in.  x  7-ft. 
cedar  ties,  with  oak  ties  of  the  same  size  under  special  work 
and  curves.  The  curves  are  all  long  radiijs  transition,  and 
there  are  five  long  radius  diamond  switches.  The  overhead 
line  is  built  of  No.  o  copper  trolley  wire  with  soldered 
ears. 

The  entire  work,  both  track  and  overhead,  was  built  by 
the  Falk  Manufacturing  Company  of  Milwaukee,  which 
also  built  all  of  the  special  work,  and  furnished  all  materials. 
The  fine  construction  of  this  line  is  in  harmony  with  the 
excellent  equipment  of  the  Madison  City  Railway,  which 
under  the  management  of  Receiver  Oakley,  and  Superinten- 
dent Shaw,  maintains  its  plant  in  unexcelled  condition. 


A  FISHING  TRIP. 


"  Along  the  lines  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway-  "  is  the  title  of  a  beautifully  illustrated  pamphlet  of 
32  pages,  the  contents  of  which  are  devoted  to  practical 
methods  of  fish-catching  in  nearby  lakes  and  streams. 

One  copy  will  be  sent  to  any  address  on  receipt  of  2-cent 
postage  stamp.  Geo.  H.  Heafford,  General  Passenger 
Agent,  4.10  Old  Colony  Building,  Chicago,  111. 
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The  Cataract  and  City  of  its  Name     Their  Early  History   and   World-Wide    Fame— Romantic   Legend,  All 

Surpassed  Now  Quite,  By   Recent   Miracles   in    Dazzling   Light— How  the  Resistless  Current  of  the 

Rushing  Stream  at  Last  is  Harnessed,  Takes  the  Place  of  Steam  :  What  the  Convention 

People  Hope  to  Do— What  They   Will  See,    Where  They  Will  Go:— All  This 

and  Many  Pages  More,  Our  Readers  Here  Will  Find  in  Store. 


October  19th  is  the  day  ;  Niagara  Falls  is  the  place;  and  the  i6th  annual  convention  of  the  American  Street  Railway 
Association  is  the  event,  which  will  call  in  council  the  street  railway  managers  of  the  land. 

An  ever  increasing  army  these,  with  wives,  and  daughters,  and  supply  men,  all  of  whom  no  sooner  depart  from  one 
convention  than  thev  turn  their  eyes  in  pleasant  anticipation  of  the  next.  The  constantly  increasing  attendance;  the  new 
ideas  gained,  and  old  ones  exploded;  the  social  features;  the  magnificent  exposition  of  street  railway  appliances;  and  the 
meeting  of  old  friends  and  the  making  of  new  actjuaintances,  all  combine  to  augment  the  \alue  and  importance  of  each 
succeeding  gathering. 

All  the  world  has  traveled  to  worship  at  tlie  shrine  of  Niagara  l''alls,  tliat  magnificent  cataract  whose  glories  ever  grow 
upon  the  visitor ;  and  it  is  particularly  fitting  that  in  its  journeyings  aliout  the  land  the  American  Association  shoidd  one 
vear  pitch  its  tents  upon  the  hanks  of  the  mighty  torrent.  Especially  so  at  this  time  when  that  torrent  has  been  fairlv 
harnessed,  and  a  little  of  its  power  turned  into  those  channels  which  most  interest  us.  The  electric  power  and  railway 
features  of  the  outside  work  of  the  convention,  combined  with  the  excellent  program  prepared,  offer  unusual  attractions  to 
the  delegate;  and    we  anticipate  a   large  attendance  and  a  profitable  meeting. 

In  the  following  pages  our  readers  will  find  a  complete  and  concise  account  of  what  will  lic  done  and  what  will  lie 
seen,  thus   preparing   in   advance,  each  delegate  for   an   intelligent   and   profitable  visit   to  the  various  points  of   interest. 


Headquarters. 


While  there  are  several  other  hotels 
at  the  Falls,  the  executive  committee 
has  selected  the  International  Hotel  as 

headquarters,    and    it    will    be    at  that 

house  that  the  majority  will  be  found.  The  hotel  is  large, 
and  special  arrangements  will  be  made  to  care  for  the  com- 
fort of  guests.  A  description  of  the  house  will  lie  found 
elsewhere  in  this  issue. 


Excursions. 


The  natural  attractions  and  the  re- 
markable electrical  plants  at  Niagara 
present  unusual  opportunities  for  pleas- 
ure and  inspection  trips,  and  the  local 
committee  has  arranged  a  series  of  excursions  in  special  cars 
which  will  take  the  visitors  to  all  the  points  of  interest  on  both 
sides  of  the  river,  and  an  opportunity  afforded  to  study  both 
water  power  stations  under  the  most  favorable  conditions. 


The  sessions  of  the  convention  will 
Meetings  and  l,e  held  in  Convention  Building,  now 
Exhibits.  used  specially  for  that  purpose,  and  be- 

longing    to    the    local   board  of    trade. 

The  meeting  room  is  on  the  second  floor,  while  the  entire 
lower  floor  will  be  occupied  by  exhibits,  thus  placing  every- 
thing under  one  roof.  The  building  is  steam  heated  and 
well  lighted.  Wires  for  power  are  run  into  the  building 
fnjni  the  circuit  of  the  local  company.  A  detailed  plan  and 
description   of   the   convention   building   appears   on   another 


paice. 


Accountants' 
Association. 


The    first    regular    meeting    of     the 
Street  Railway   Accountants'  Associa- 
tion  convenes  in  Convention  Huilding 
—  on   the    same    dates    as    the    American 

I'rogram  and  full  particulars  on  another  [lage. 


The  usual  special  rate  has  been  made 

Railroads.  ^-'  ^^^  railroads.      I'ay  full  fare  going, 

taking  a  certificate  receipt,  presentation 

■ of   which   to   the    secretary    in    \ia'_;:ir;i 

will  secure  return  home  at  one-third  fare. 


Banquet. 


The  annual  banquet  will  occur  at  the 
International  Hotel  at  7  p.  m.  Thurs- 
day, (Jctober  21.  Speaking  and  music 
will     be    a    feature     of     the     dinner. 

Tickets,  $7  ;   to  be  had  from  Secretary  Penington. 


The  Ladies. 


A  large  number  of  ladies  will  accom- 
pany delegates  this  year,  and  special 
])rovision  has  lieen  made  for  their  enter- 
tainment by  a  local  committee  of  25 
ladies  of  Niagara.  While  the  gentlemen  are  in  attcndiuu'e 
upon  the  sessions  the  \'isilinjr  laches  will  hi-  enterl:iiiK-d. 


Register. 


.'\s  soon  as  possible  after  arrival  go 
to  the  local  secretary  and  register  your 
name,  your  road  and  city,  and  hotel  at 
which  you  are  stopping,  ^'ou  will 
receive  a  button,  which  is  the  insignia  of  the  Association, 
and  which  will  be  good  for  transportation  on  any  street  car 
you  may  wish  to  use.  These  buttons  will  be  in  four  colors: 
one  color  for  members,  one  for  ladies,  another  for  supply- 
men,  :ui(l  one  for  members  of  the  Accountants'  Association. 
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EARLY   HISTORY  OF  THE  FALLS  AND  CITY. 


As  early  as  1535  the  FrciK-h  cx|)l()rcrs  learned  of  the 
existence  of  a  great  waterfall  at  the  head  of  Lake  .St.  Louis, 
as  Ontario  was  called,  and  mention  of  it  is  made  in  nearly 
all  the  published  accounts  of  voyages  to  New  France;  the 
early  maps  show  a  river  with  the  Falls  indicated,  but  its  loca- 
tion is  only  approximate  in  all  of  them  until  Sanson  in  his 
map  of  Canada,  publisheti  in  1657  correctly  locates  the  great 
lakes  and  the  Niagara  river,  which"  appears  under  the  name 
of  Ongiara.  The  first  white  man,  however,  who  is  known 
to  have  seen  Niagara  Falls  is  Father  Hennepin,  who  was  a 
member  of  La  Salle's  party  in  167S.  lie  describes  them  as 
a  "  vast  and  prodigious  Cadence  of  Water,  which  falls  down 
after  a  surprising  and  astonishing  manner,  insomuch  that 
the  Universe  does  not  afford  a  Parallel  *  *  The  ^Vaters 
which  fall  from  this  horrible  Precipice  do  foam  and  boyl 
after  the  most  hideous  man- 
ner imaginable,  making  an  

outrageous  Noise,  more  ter-  L,^__„.        .  " '- 

rible  than  that  of  Thunder ; 
for  when  the  Wind  blows  f^ 

out  of  the  South,  their  dis- 
mal roaring  may  be  heard 
more  than  15  leagues  off." 
The  sketch  which  he  made 
of  the  Falls,  the  first  known 
picture  of  them,  shows  sev- 
eral points  of  difference 
from  their  present  state. 
Father  Hennepin  was  the 
first  to  adopt  the  modern 
spelling  of  Niagara,  which 
is  said  to  mean  "  thunderer 
of  waters." 

The  territory  about  the 
Falls  was  occupied  by  the 
Neuter  nation  of  Indians,  so 
called  because  the  warriors 

of  the  two  neighboring  nations,  the  Hurons  and  the  Iroquois, 
which  were  tribal  enemies  of  each  other,  could  meet  in 
peace  and  safety  when  visiting  the  Neuter  nation.  Event- 
ually the  neutrality  of  the  Neuters  with  the  neighboring 
tribes  disappeared,  and  after  almost  complete  annihilation  at 
the  hands  of  the  Senecas,  the  tribe  became  merged  into  the 
Iroquois.  The  Neuters  saw  in  the  Falls  their  tribal  divinitv 
to  which  they  made  sacrifices;  individuals  also  made  offer- 
ings, as  they  had  pressing  need  of  divine  assistance. 

La  Salle  saw  the  military  advantages  which  a  command 
of  the  territory  contiguous  to  this  connection  between  the 
great  lakes  would  give  and  established  a  trading  post  on  the 
point  of  land  at  the  mouth  of  the  river,  and  at  the  head  of 
navigation,  the  site  of  Lewiston,  built  a  fort  or  stockade. 
Carrying  cordage,  anchors  and  tools  with  him  up  the  moun- 
tain and  through  the  forest  to  a  point  five  miles  above  the 
Falls,  where  the  town  of  La  Salle  now  is,  he  built  the  Grif- 
fon in  1679,  which  was  the  first  vessel  to  navigate  the  upper 
lakes.  The  trading  post  at  the  mouth  of  the  river  was  for- 
tified in  1687,  and  abandoned  the  following  year,  but  rebuilt 
in  stone  by  the  consent  of  the  Indians  in  1725  and  after- 
ward maintained,  the  post  being  known  as  Fort  Niagara. 


Niagar: 
y,'"  publ 


The  portage  around  the  I'alls  began  at  the  present  site  of 
Lewiston,  and  had  its  upper  terminus  at  aV)out  one  and  one- 
half  miles  above  them.  The  upper  terminus  of  the  road 
was  fortified  in  1750,  and  called  Fort  de  Portage  or  Fort 
Little  Niagara;  this  fort  was  destroyed  in  1759  to  prevent 
its  falling  into  the  hands  of  the  English,  who  had  already 
captured  Fort  Niagara.  After  the  defeat  of  the  French  in 
the  short  and  decisive  campaign  of  1759,  they  practically 
surrendered  all  their  territory  to  the  English,  and  the  latter 
in  1761  built  Fort  Schlosser  to  replace  Fort  Little  Niagara 
At  the  Devil's  Hole  about  three  miles  below  the  Falls  on 
the  American  side,  the  .Seneca  Indians  in  1773  ambushed  a 
supply  train  and  also  the  relief  part}-  sent  to  its  rescue,  only 
1 1  out  of  the  two  parties  escaping. 

The  Niagara  region  was  not  the  scene  of  any  more  hosti- 
lities until  the  war  of   1S12. 
The    Americans    were    de- 
-  feated     on     Queens  ton 

Heights,  the  battle  in  which 
General  Brock  lost  his  life. 
Early  in  1813  Fort  George, 
built  by  the  British  at  the 
mouth  of  the  river  on  the 
Canadian  side,  was  captured 
by  the  Americans,  and  the 
English  abandonetl  their 
other  posts,  Fort  Erie  at  the 
source  of  the  river  and 
Chippawa  just  above  the 
Falls.  In  December,  1S13, 
the  British  took  the  offen- 
sive, recaptured  all  the  posts 
taken  from  them,  captured 
the  forts  on  the  American 
side  of  the  river,  and  sacked 
and  burned  Youngstown, 
Buffalo  and  the  smaller 
towns  in  the  vicinity.  The  turn  of  the  Americans  again 
came  in  1814;  Fort  Erie  was  recaptured  on  July  3  and  the 
British  defeated  in  the  battle  of  Chippawa  July  5.  On  July 
25,  General  Scott  met  the  enemy  at  Lundy's  Lane  and  the 
fighting  was  continued  until  late  in  the  night,  by  the  light  of 
the  harvest  moon  ;  this  was  regarded  as  a  substantial  victory 
by  the  Americans  though  still  annually  celebrated  as  such  by 
the  Canadians.  Fort  Erie  was  occupied  until  November, 
1S14,  and  blown  up  by  the  Americans  when  they  with<lrew  ; 
it  is  still   in   ruins. 

Navy  Island  was  at  one  time  the  principal  rendezvous  of 
the  insurgents  in  the  Canadian  rebellion  of  1837.  On  the 
night  of  December  29  of  that  year  a  British  force  crossed  to 
Schlosser  in  boats  and  captured  the  steamer  Caroline,  which 
had  been  chartered  by  Buffalo  parties  for  the  purpose  of 
carrying  excursion  parties  to  visit  the  camp  on  Navy  Island  ; 
the  boat  was  set  on  fire  and  forced  over  the  Falls.  This  was 
regarded  as  a  breach  of  international  law  and  was  the  subject 
of  much  correspondence  between  the  two  governments. 

In  1866  the  Fenian  invasion  of  Canada  was  made  at  this 
])t)int  and  the  battle  of  Ridgeway  fought.  With  these  ex- 
ceptions peace  has  reigned  at  Niagara  since  181^. 


1  Fails 
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Hennepin's  "  New    Dit 
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TliL'  lowiisliii)  of  Niagarailatfs  back  to  1800.  The  <)ri>,nnal 
village  was  known  as  Manchester  and  was  incorporated  as 
the  village  of  Niagara  Falls  in  the  earl)'  40's.  In  189J  the 
two  villages  of  Niagara  Falls  and  Suspension  Bridge  were 
consolidated  and  made  a  city,  which  then  had  a  popnlation 
of  about  1 2,coo.  Because  of  the  power  development  and 
the  rapid  growth  of  manufacturing  enterprises  the  population 
of  the  city  has  increased  to  23,000  as  given  by  the  directory 
census. 
Q  One  of  the  prettiest  and  sweetest  legends  connected   with 


the  fall,  the  Indians  of  the  tribe  watched  its  course  with 
eager  gaze.  Suddenly  they  were  startled  by  seeing  another 
canoe,  propelled  by  a  powerful  hand,  leap  out  from  (he 
bushes  and  speed  toward  the  maiden.  Onward  it  darteil, 
and  just  before  her  canoe  passed  over  the  brink  of  the 
precipice  the  Indian  maiden  recognized  her  father.  His 
glance  told  her  that  his  love  for  her  was  uppermost,  while 
those  on  shore  realized  that  their  chief  and  his  daughter 
would  not  be  separated  even  in  death.  He  met  death  by 
passing  over  the  Falls  a  few  moments  after  her.     This  reci- 


the  F"alls  of  Niagara  is  that  which  has  to  do  with  the  old 
Indian  tradition  that  it  was  the  custom  of  the  red  men  of 
the  forest  each  year  to  sacrifice  the  fairest  maiden  of  their 
tribe  to  the  Great  Spirit  of  the  Falls  by  sending  her  over  the 
cataract  in  a  white  canoe  laden  with  fruits  and  flowers.  The 
Spirit  of  the  Falls  called  for  unbounded  homage,  and  on  one 
occasion  the  daughter  of  the  chief  of  the  tribe  was  selected 
for  the  annual  sacrifice.  To  the  maiden  thus  selected  it  was 
deemed  an  honor  to  be  chosen.  The  old  chief  loved  his 
daughter,  the  fairest  in  the  tribe,  but  he  betrayed  no  feel- 
ings of  sorrow  that  his  daughter  was  to  be  given  up  to 
the  Great  Spirit.  As  the  white  canoe,  guided  by  the  fair 
maiden's  handi  swept  down  the  rapids   toward  the  brink  of 


tal  is  the  red  man's  fact,  of  the  maiden's  sacrifice,  but  the 
white  man  has  a  fancy  of  the  Maiden  of  the  Mist.  This 
fancy  portrays  the  real  spirits  of  the  Indian  maidens  sacri- 
ficed to  the  spirit  of  Niagara,  in  days  gone  by,  as  idealized 
into  the  Maiden  of  the  Mist — a  mythical  and  typical  maiden 
dwelling  at  the  base  of  the  falls,  and  continually,  by  day 
and  by  night,  disporting  herself  in  the  ever-rising  and 
never-falling  clouds  of  mist  or  spray,  awaiting  and  greet- 
ing the  spirits  of  those  victims  who  yearly  yield  up  their 
lives  to  the  "  Thunderer  of  Waters."  At  the  Cataract 
House  are  to  be  seen  two  large  oil  paintings  by  James 
Francis  Brown,  of  which  the  cuts  used  herewith  are 
reproductions. 
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THE  FALLS. 


Ill  no  place  does  nature  reveal  herself  in  i^rcaler  majesty 
than  at  the  Falls  of  Niagara.  The  usual  observer  is  spell- 
hound  with  awe  and  wonder  at  the  impressive  sight.  The 
effect  upon  the  engineer  is  the  same  for  a  time  but  he  soon 
begins  to  marvel  at  the  energj-  here  dissipated.  The  vol- 
ume of  water  passing  over  the  falls  is  estimated  at  ^75,000 
cu.  ft.  per  second  and  were  it  utilized  would  generate 
5,Soo,ooo  horse-power.  These  figures  in  themselves  mean 
little  liecause  the  mind  does  not  grasp  them  ;  to  put  it  in 
another  wav,  if  the  potential  euergv  of  the  waters  of 
Niagara  were  converted  into  work,  it  would  probably 
exceed  the  sum  of  the  efforts  of  all  mankind,  for  to  replace 
the  water  above  the  falls  each  man,  woman  and  child  woidd 
have  to  carry    1,100  lbs.  of  water  up  165  ft.  every  24  hours. 

The  Niagara  river  is  the  outlet  for  the  waters  of  four  of 
the  five  Great  Lakes,  the  largest  bodies  of  fresh  water  on 
the  globe ;  the  total  area  of  these  four  lakes  is  about 
85,000  square  miles  and  all  the  overHow  finds  its  wav  over 
the  Falls  where  the  channel  is  but  about  3,550  ft.  in  width. 
The  total  fall  between  Erie  and  Ontario  is  333  ft.,  55  ft.  of 
this  is  in  the  half  mile  of  rapids  above  the  Falls,  the  Falls 
themselves  are  some  165  ft.  high,  and  in  seven  miles  below 
there  is  a  further  fall  of  100  ft. 

In  the  early  sketches  of  the  Falls  a  third  fall  is  shown  on 
the  Canadian  side.  This  was  called  the  Lateral  Fall  ;  it  has 
long  since  disappeared.  Table  Rock  probably  formed  the 
bed  of  this  fall.  Large  portions  of  this  rock  fell  in  iSiS, 
1S2S,  1850  and  1S86,  and  the  fragments  are  still  visilile 
scattered  on  the  slope  on  the  Canadian  side. 

Geologists  and  other  scientists  find  in  the  Falls  a  favorite 
theme  for  theorizing.  One  of  the  interesting  opinions 
advanced  a  few  weeks  ago  was  by  Prof.  John  Level,  of 
Niagara,  who  holds  that  the  recession  of  the  Falls  is 
chiefly  caused  by  the  breaking  of  the  rock  from  e-xplosions 
of  air  which  becomes  compressed  beneath  the  falls  until  it 
explodes,  tearing  off  fragments  of  rock. 

One  or  two  writers  hold  that  the  gorge  was  originally  a 
crack  in  the  earth  violently  wrenched  apart,  and  others  that 
it  was  washed  out  by  ocean  tides  ;  but  the  preyailing  opinion 
is  that  the  gorge  was  cut  out  by  the  river  itself  and  this  view 
is  substantiated  by  so  much  evidence  that  Professor  C.  K. 
Gilbert  of  the  United  States  Geological  .Survey  does  not 
deem  the  others  worthy  of  serious  consideration. 
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CROSS-SECTION  OF  GKKAT  LAKES. 

The  method  by  which  the  gorge  has  been  cut  away  differs 
from  the  normal  process  of  erosion,  by  the  rubbing  and 
pounding  of  rock  fragments  carrleil  along  by  the  stream  ; 
Niagara  carries  uo  such  rock  fragmeuls.  I  lere  the  lower 
strata  of  shale  are  cut  out  by  llie  rolling  .ibonl  of  large 
masses  of  limestone  at  the  base  of  the  preci|)ice  allowing 
the  limestone  at  the  crest  to  break  off. 

Professor  (xilbert  predicts  the  time  when  there  will  be  no 


WINTER    SCENE    FROM    GOAT   ISLAND. 

Niagara  Falls.  He  has  determined  that  there  is  a  change 
of  level  taking  place  in  the  great  lakes,  involving  an  elevat- 
ing in  the  northeast  and  a  depressing  in  the  southwest,  the 
eventual  result  of  which  will  be  the  lakes  emptying  into  the 
Mississippi  instead  of  the  St.  Lawrence.  Incidentally 
Chicago  is  to  be  inundated  and  become  a  new-world 
Venice.  Our  readers  need  not  be  alarmed,  however,  for  the 
Review  will  have  reached  its  500th  volume  before  the  dire 
catastrophe  takes  place. 

There  has  been  complaint  that  the  diversion  of  water  for 
power  purposes  has  already  detracted  from  the  beauty  of 
the  Falls  but  as  the  amount  so  taken  is  less  than  4  per  cent 
of  the  total  it  does  not  appear  that  the  injury  can  be  serious. 
When  the  plan  of  Government  Reservations  was  first 
broached  it  was  with  the  idea  that  the  Falls  should  be 
preserved  in  all  their  grandeur  and  free  from  the  spoiling 
hand  of  the  engineer  (another  name  for  vandal)  as  a 
heritage  for  future  generations.  In  contrast  to  this  view  as 
to  what  should  be  the  future  of  Niagara  Falls  the  following 
remark  of  Lord  Kelvin  may  be  quoted  : 

"The  originators  of  the  work  so  far  carried  out  and  now 
in  progress  hold  concessions  for  the  development  of 
450,000  h.  p.  from  the  Niagara  river.  I  do  not  myself 
believe  any  such  limit  will  bindthe  use  of  this  great  natural 
gift  and  I  look  forward  to  the  time  when  the  whole  water 
from  Lake  Erie  will  find  its  way  to  the  lower  level  of  Lake 
Ontario  through  machinery  doing  more  good  for  the  world 
than  that  great  benefit  which  we  now  possess  in  the  cou- 
lemplatioH  of  (he  splendid  scene  which  we  have  presented 
before  usal  llic  present  time  by  Ihe  waterfall  of  Niagara.  1 
wish  1  could  lluiik  il  |)ossil>lr  ihal  I  r(.Ml<i  live  lo  sec  ibis 
grand  developiiiciil."' 

In  answer  lo  a  i|Ncslinii  be  added  :  "  No,  I  clu  ikiI  hope 
that  our  cbildrenV  .  Iiildreu  will  twr  ^n-  llic  Niagara 
Cataract." 


Gas 
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INCIDENTS   OF   INTEREST. 


From  1833  to  1873  a  tower  45  ft.  high,  12  ft.  in  diameter 
at  the  base  and  8  ft.  in  diameter  at  the  top,  stood  on  the 
rocks  at  Terrapin  Point.  It  was  round  in  shape,  and  was 
built   of  stone  gathered    in    the   vicinity.      It    was    a    rough 


TERRAPIN   TOWER    (DESTROYED). 

Structure  quite  in  harmony  with  the  wildness  of  its  sur- 
roundings, and  had  a  lookout  gallery  at  the  top.  Some  of 
the  then  owners  of  Goat  Island  pretended  to  feel  that  it  was 
unsafe,  and  in  respect  to  the  wishes  of  a  majority  of  them  it 
was  blown  up  in  1873.  This  work  was  done  by  Thomas 
Conroy,  one  of  the  famous  Niagara  guides,  who  now  has  a 
place  in  the  paid  fire  department  of  the  city  of  Niagara 
Falls.  To  destroy  it  he  used  75  lbs.  of  gunpowder.  About 
6  ft.  of  the  spiral  stairwa}'  was  cut  out  from  the  bottom  of 
the  tower,  and  in  this  space  the  powder  was  buried,  the 
place  being  tightly  boxed  with  2-in.  oak  planks.  When  the 
powder  was  exploded  the  spiral  stairway  was  sent  through 
the  top  of  the  tower  to  a  height  of  about  50  ft.,  and  a  good 
portion  of  the  tower  was  blown  over  the  precipice,  while  the 


remaining  portions  were  torn  down,  thus  removing  a  charm- 
ing feature  of  Niagara. 

It  is  related  as  a  matter  of  history  at  the  Falls  that  in 
iS!;2  a  gentleman  from  West  Troy,  N.  Y.,  while  crossing 
to  the  tower  fell  into  the  current  and  was  carried  to  the  edge 
of  the  fall,  from  which  point  of  danger  he  was  rescued  from 
apparently  inevitable  destruction,  by  life  lines  passed  to  him 
by  a  part}'  of  rescuers.  The  effect  of  the  shock  on  his 
nervous  system  was  so  great  that  he  remained  speechless 
for  several  hours  after  being  taken  to  his  hotel. 

The  famous  Blondin  was  the  first  man  to  cross  the  Niagara 
gorge  on  a  tight  rope.  Blondin  was  a  Frenchman,  and 
made  the  claim  of  being  the  originator  of  the  horizontal 
tight  rope.  Blondin's  acts  at  Niagara  undoubtedly  made 
him  the  wonder  of  the  world,  but  it  is  a  fact  that  since    his 
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BLONDIN   CRilSSING   NIAGARA. 

time  others  have  repeatedly  crossed  the  gorge  on  wire 
cables  of  much  smaller  dimensions  than  Blondin's  rope 
calile.  It  was  in  the  spring  of  1859  that  Blondin  first  took 
steps  to  erect  a  cable  on  which  to  cross  the  mighty  chasm. 
This  cable  was  located  very  close  to  the  spot  on  which  the 
gorge  road  car  barns  now  stand  in  what  is  known  as  the 
old  Pleasure  Ground.  His  first  trip  was  made  June  30, 
1S5C),  and,  being  a  success,  won  for  him  much  fame.  In 
i860  Blondin  erected  his  cable  farther  down  stream  over  the 
Whirpool  Rapids,  just  north  of  where  the  new  steel  arch  now 
spans  the  gorge.  He  walked  this  rope  with  stilts,  with 
baskets  on  his  feet,  blindfolded,  and  also  carried  a  man 
across  on  his  back.  This  man  was  Harry  Colcord.  Blondin 
also  took  a  small  stove  out  on  the  cable  and  cooked  there. 
His  performances  drew  great  crowds.  His  wheelbarrow 
act  was  especially  commended.  It  was  in  iS6othat  Blondin 
crossed  the  gorge  before  the  Prince  of  Wales.  The  prince 
and  parly  were  located  in  a  shelter  at  the  Canadian  end  of 
the  cable,  and  in  order  to  heighten  the  effect,  Blondin  put  in 
a  few  e.xtra  feats.  VV'lnen  Blondin  was  presented  to  the 
prince  his  royal  highness  saiil,  "  Thank  God  it  is  all  over." 
To    this    Blondin    replied  by   offering    to   carry  the    prince 
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GRAHAM    AND    HIS    BARREL. 

across  the  rope  blindfolded,  but  the  prince  declined  the 
invitation.  On  November  2y,  1S95,  Blondin  married 
Catherine  James  in  the  Brantford,  Eng.,  registry  office. 
He  has  since  died,  but  the  story  of  his  wonderful  perform- 
ance at  -Niagara  still  lasts.  Collections  and  an  entrance  fee 
to  an  enclosure  at  either  end  of  his  rope  is  what  paid  Blondin 
for  his  performance. 

The  tirsl  man  to  attempt  to  win  fame  li\  a  tri])  lliriiu;^h 
the  Whirlpool  Kajjids  was  when  Joel  K.  Kobinson  and  his 
two  associates,  Mclnlyre  and  Jones,  voluntarily  made  the 
trip  on  the  steamer  "Maid  of  the  Mist,"  June  6,  i8(ji. 
Next  came  Capt.  Matthew  W'cbb,  the  famous  English 
swimmer,  who  lost  his  life  in  an  attempt  made  July  24,  1SS3. 
Webb's  only  protection  was  a  bathing  suit.  Three  years 
later  Carlisle  D.  Graham,  a  cooper,  made  the  trip  success- 
fully in  a  barrel  of  his  own  make  on  July  11,  1SS6. 
Graham's  feat  made  him  a  hero,  and  he  is  justly  entitled  to 
credit  for  his  act.  L  ndaunted  by  the  perils  of  the  fierce 
waters  he  made  a  second  trip  on  .August  19,  1SS6,  this  time 
with  his  head  ])rotrudiiig  from  the  top  of  the  barrel.  His 
third  trip  was  madeJuTic  15,  iSS7,and  his  fourth  on  August 
25,  1889.  On  the  second  trip  he  stopped  at  the  Whirlpool, 
and  on  the  fourth  trip  his  barrel  was  much  smaller  than  the 
one  he  (irsl  used.  Several  other  people  have  since  made  llie 
\o\age,  but  .Sadie  .\llen  is  the  nnlv  woman  who  ever  made 
the  trip  and  lives  to  tell  the  lale.  .She  made  the  journey  on 
.Noveiidier  28,  1886,  in  com|)aiiy  with  (jeorge  Ha/lell,  who 
had  niaile  the  trip  in  the  same  barrel  in  company  with  Wil- 
liam I'otts  on  August  8,  1 880.     Charles  A.  Percy  has  twice 


defied  the  rapids  in  a  boat,  but  Robert  William  Flack  lost 
his  life  while  endeavoring  to  make  the  passage  in  a  boat  of 
his  own  construction  on  July  4,  18S8. 

Measurements  taken  by  the  United  States  government 
show  that  the  water  under  the  upper  suspension  bridge  is 
about  194  ft.  deep.  The  American  Fall  has  a  height  of  165 
ft.,  and  the  Horseshoe  Fall  a  height  of  15S  ft.,  it  will  thus 
be  seen  that  the  water  in  the  river  before  them  is  deeper 
than  their  height. 

Despite  all  stories  to  the  contrary,  it  may  be  stated  as  fact 
that  no  human  being  has  ever,  so  far  as  recorded,  passed 
over  either  of  the  falls  of  the  great  cataract  and  lived  to  tell 
the  tale.     The  Falls  of  Niagara   thus   remain   unconcpiered. 

The  danger  line  above  the  falls  is  a  little  below  Port  Day. 
Men  have  come  down  the  river  and  made  the  landing  on 
the  head  of  Goat  Island,  but  this  is  a  dangerous  feat.  When 
a  boat  gets  much  below  Port  Day,  its  occupants  realize  that 
the  danger  of  being  swept  down  stream  on  the  current  is 
very  great,  and  when  once  in  the  grasp  of  the  current  below 
tills  point  it  is  almost  resistless,  and  the  chances  of  life  are 
the  chances  of  landing  on  one  of  the  islands  or  rocks  above 
the  falls  and  being  rescued. 

One  of  the  grand  sights  of  Niagara  is  the  wreck  of  the 
old  Lewiston  suspension  bridge.  This  structure  was 
destroyed  by  a  high  wind  on  -\pril  16,  1S64.  .Some  days 
previous  to  the  disaster  a  big  run  of  ice  down  the  river 
made  it  necessary  to  loosen  some  of  the  guys  from  their 
fastenings.  During  the  quiet  weather  which  followed,  the 
bridge  attendents  were  unmindful  of  the  danger  to  which 
the  structure  was  subjected  by  the  loose  guys,  and  a  big 
wind  storm  came  up  and  swept  the  suspended  structure 
away.  It  was  never  rebuilt,  and  all  these  years  the  cables 
have  been  suspended  over  the  water  unused. 

Report  has  it  that  a  few  years  ago,  a  desperate  criminal 
having  escaped  from  prison,  made  his  way  to  the  boundary 
with  the  intention  of  getting  into  Canada.  He  did  not  dare 
to  venture  on  the  bridges,  and  in  the  darkness  of  a  terrific 
storm  crept    across  one  of  the  cables  and    reachcil  the  other 
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side  in  safety.  When  our  readers  come  to  visit  the  wreclced 
bridge  they  will  appreciate  the  courage  of  the  act,  although 
it  is  a  fact  that  in  daylight  men  have  crossed  on  the  cables 
from  bank  to  bank.  This  wreck  is  soon  to  be  replaced  by 
a  new  bridge,  or  rather  by  the  removal  of  the  upper  sus- 
pension bridge  to  this  site. 

One  of  the  very  interesting  incidents  about  the  Falls  of 
Niagara  which  has  been  almost  forgotten,  was  the  sending 
of  a  vessel  loaded  with  wild  animals  down  the  upper  rapids 
and  over  the  great  precipice.  The  vessel  did  not,  as  many 
now  suppose  belong  to  the  government,  but  it  was  a  mer- 
chant vessel  condemned  as  unfit  for  service  on  the  upper 
lakes.  She  was  named  the  "  Michigan,"  and  the  trip  is  evi- 
dence of  the  early  day  enterprise  of  the  hotel  keepers  of  the 
Falls  to  draw  a  crowd  to  that  resort.  One  of  the  most  inter- 
esting souvenirs  of  this  memorable  trip  is  one  of  the  small 
handbills,  which  at  the  time  was  sent  in  all  directions  from 
Niagara  Falls  to  draw  a  crowd  by  stage.  The  Review  has 
discovered  what  is  supposed  to  be  the  only  existing  copy  of 
one  of  these  bills,  and  now  presents  its  text  for  the  perusal 
of  its  readers,  as  follows  : 

THE  PIRATE  MICHIGAN, 

with  a  cargo  of  ferocious  animals,  will  pass  the 

Great  Rapids  and  Kails  of 

NIAGARA, 

Sth  o£  September,  1827,  at  3  o'clock. 

The  first  passage  of  a  vessel  of  the  largest  class  which  sails  on 
Erie  and  the  upper  lakes,  through  the  great  rapids,  and  over  the  stu- 


pendous precipice  at  Niagara  Falls,  it  is  proposed  to  effect  on  the  8th 
of  September  next. 

The  Michigan  has  long  braved  the  billows  of  Erie  with  success  as 
a  merchant  vessel;  but  having  been  condemned  by  her  owners  as 
unfit  to  sail  longer  proudly  "above,"  her  present  proprietors,  together 
with  several  publick  spirited  friends,  have  appointed  her  to  con- 
vey a  cargo  of  living  Animals  of  the  Forests,  which  surround  the 
upper  lakes,  through  the  white  tossing  and  the  deep  rolling  rapids  of 
the  Niagara,  and  down  its  grand  precipice  into  the  basin  "  below." 

The  greatest  exertions  are  being  made  to  procure  animals  of  the 
most  ferocious  kind,  such  as  panthers,  wild  cats,  bears  and  wolves; 
but  in  lieu  of  some  of  these,  which  it  may  be  impossible  to  obtain,  a 
few  vicious  or  worthless  dogs,  such  as  may  possess  considerable 
strength  and  activity,  and  perhaps  a  few  of  the  lesser  animals  will  be 
added  to  and  compose  the  cargo. 

Capt.  James  Rough,  of  Black  Rock,  the  oldest  navigator  of  the 
upper  lakes,  has  generously  volunteered  his  services  to  manage  this 
enterprise,  in  which  he  will  be  seconded  by  Mr.  Levi  Allen,  mate  of 
the  steamboat  Niagara.  The  publick  may  rest  assured  that  they  will 
select  none  but  capable  assistants.  The  manager  will  proceed  season- 
ably with  experiments  to  ascertain  the  most  practicable  and  eligible 
point  from  which  to  detach  the  Michigan  for  the  rapids. 

It  is  intended  to  have  the  Michigan  fitted  up  in  the  style  in  which 
she  is  to  make  her  splendid  but  perilous  descent  at  Black  Rock, 
where  she  now  lies.  She  will  be  dressed  as  a  pirate;  besides  her 
menagerie  of  wild  animals,  and  probably  some  tame  ones,  it  is  pro- 
posed to  place  a  crew  (in  effigy)  at  proper  stations  on  board.  The 
animals  will  be  caged  or  otherwise  secured  and  placed  on  board  the 
"condemned  vessel  "  ou  the  morning  of  the  7th,  at  the  ferry,  where 
the  curious  can  examine  her  "cargo"  during  the  day  at  a  trifling 
expense.  On  the  morning  of  the  8th  the  Michigan  will  be  towed  from 
her  position  at  Black  Rock  to  the  foot  of  Navy  Island  by  the  steam- 
boat Chippewa,  from  whence  she  will  be  conducted  by  the  manag  er 
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to  her  last  moorings.  Passage  can  be  obtained  in  the  Michigan  from 
Black  Rock  to  Navy  Island  at  half  a  dollar  each. 

Should  the  vessel  take  her  course  through  the  deepest  of  the  rapids 
it  is  conlidently  believed  that  she  will  reach  the  Horse  Shoe 
unbroken:  if  so  she  will  perform  her  voyage  to  the  water  of  the  Gulf 
Hasiii  beneath,  which  is  of  great  depth  and  buoyancy  entire,  but  what 
her  fate  may  be  the  trial  will  decide.  Should  the  animals  be  young 
and  hardy  and  possessed  of  great  muscular  powers,  and,  joining  their 
fate  with  that  of  the  vessel,  remain  on  board  until  she  reaches  the 
waters  below,  there  is  great  probability  that  many  of  them  will  have 
performed  the  terrible  jaunt  unhurt. 

Such  as  may  survive  and  be  retaken  will  be  sent  to  the  museums  in 
New  York  and  .Montreal,  and  some  perhaps  to  London. 

It  may  be  proper  to  observe  that  several  steamboats  are  expected 
to  be  in  readiness  at  Buffalo,  together  with  numerous  coaches,  for  the 
conveyance  of  passengers  down  on  the  morning  of  the  8th.  Coaches 
will  leive  Buffalo  at  3  o'clock  on  the  afternoon  of  the  7th  for  the  Falls 
on  both  sides  of  the  river,  for  the  convenience  of  those  who  may  be 
desirous  of  securing  accommodations  at  the  Falls  on  the  8th.  Ample 
means  for  the  conveyance  of  visitors  will  be  provided  at  Tonawanda, 
at  Lockport,  at  Lewistown,  at  Queenston  and  at  Fort  George  to 
either  side. 

As  no  probable  estimate  can  now  be  made  of  the  numbers  which 
the  proposed  exhibition  may  bring  together,  great  disappomtments 
regarding  the  extent  of  our  accommodations,  may  possibly  be  antici-' 
pated  by  some;  in  respect  to  which,  we  beg  leave  to  assure  our 
respective  friends  and  the  publick  in  general,  that  in  addition  to  our 
own,  which  are  large  (and  will  on  the  occasion  be  furnished  to  the 
utmost  limits),  there  are  other  publick  houses,  besides  many  private 
ones,  at  which  comfortable  entertainment  may  be  had  for  all  who  may 
visit  the  tails  on  the  present  occasion,  an  occasion  which  will  for  its 
novelty  and  the  remarkable  spectacle  it  will  present  be  unequalled 
in  the  annals  of  internal  navigation. 

This  bill  is  signed  by  P.  Whitnej-,  keeper  of  Eagle  Hotel 
United  States  Falls,  August  2,  1827,  and  by  Win.  Forsyth 
and  John  Brown,  keepers  of  the  Ontario  House  and 
I'avilion,  Canada  Falls. 

(Jne  of  the  most  interesting  incidents  of  the  Falls  is  the 
construction  of  the  basket  cable  railway.  A  company  to 
built  a  bridge  for  the  accommodation  of  the  Great  Western 
Railroad  was  chartered  by  New  York  in  April  23,  1S46,  and 
in  Canada,  June,  9,  1S46.  Charles  Ellet,  Jr.,  (afterward 
General  Ellet)  of  Philadelphia,  was  the  engineer  who  had 
the  contract  for  building  the  bridge  and  desired  first  to  pro- 
vide a  cable  suspended  from  towers  erected  on  either  side 
of  the  river  and  a  basket  in  which  men  and  tools    might  be 
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hauled  across,  thus  saving  a  journey  of  10  miles  for  each 
crossing  that  must  be  made,  the  ferry  being  five  miles  below 
the  site  of  the  bridge.  Mr.  ICIIet  linding  it  necessary  lo 
^penil  a  portion  of  his  lime  elsewhere,  secured  the  services 
of  Theixlore  <j.  Hulett  (afterward  Judge  Hulett),  who  is 
still  living  in  .\iagara  Falls,  to  superintend  the  construction 
and  erection   of  the  necessary  ironwork.     The  design  anil 


operation   of   the   cage   and  cable  are  thus  described   by    Mr. 
Hulett: 

"The  first  thing  to  be  settled  was  the  size,  form  and  the 
material  of  which  this  cage  should  be  constructed.  The 
engineer  proposed  that  the  cage  be  made  of  wood,  and  in- 
stead, I  suggested  iron.  The  engineer's  objection  to  iron  was 
its  weight.  In  answer,  I  suggested  that  I  thought  one  of 
iron  could  lie  made  of  less  weight  and  more  secure  than  one 
of  wood.  To  test  this  proposition,  the  engineer  made  a  plan 
of  his  wooden  cage,  and  carefully  estimated  its  weight.  I 
then  made  a  plan  of  a  basket  made  of  iron,  which  was  also 
weighed  and  found  to  be  10  pounds  lighter  than  that  of  wood. 
'We  will  have  it  iron',  exclaimed  the  engineer,  provided  we 
can  get  it  made.  I  assured  him  that  getting  it  made  would 
present  no  difficulty,  as  I  would  make  it  with  my  own  hands. 
The  next  interrogatory  of  the  engineer  was,  'What  shall 
be  its  form?'  We  both  at  the  time  were  sitting  in  rocking 
chairs  of  the  same  pattern.  I  recjuested  the  engineer  to 
arise,  and  these  two  rockers  were  drawn  close  together,  the 
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engineer  exclaiming,  'That  is  just  what  we  want  and  will 
have.'  Next  in  order  was  the  construction  of  the  cable  u|)iin 
which  the  basket  was  to  travel.  This  cable  was  to  be  con- 
structed of  36  strands  of  No.  lo  wire,  each  strand  lo  be 
subjected  to  a  uniform  stress,  and  the  36  strands  bound  into 
a  round  form  by  being  wrapped  by  a  transverse  wrapping  of 
a  small  annealed  wire  at  intervals  of  8  in.  ;  each  wrapping 
being  about  4  in.  in  length.  This  cable  was  formed  around 
an  iron  yoke  or  clevis  at  either  end  as  a  means  of  fastening 
to  the  rock.  After  the  detail  of  making  the  cable  was 
disposed  of,  came  the  question  of  how  to  get  it  over.  The 
engineer  suggested  offering  a  premium  of  $10  to  the  first 
boy  who  should  successfully  Hy  over  the  Gorge  his  kite 
siring  and  fasten  its  ends  to  a  tree  on  either  side.  The 
premium  brought  a  score  of  lads  into  the  contest,  and  a  hoy 
by  the  name  of  Honian  Walsh  (who  now  resides  in  Lincoln, 
Neb.)  was  the  successful  winner  of  the  prize,  which  was 
paid  as  soon  as  the  kite  siring  was  secured  on  each  bank  of 
Ihe  stream.  The  following  day  a  slronger  line  was 
drawn  over  by  the  kite  slrini;-,  and  a  rope  of  sullj- 
cienl  strength  lo  haul  over  Ihe  irun  lable  was  subsli- 
tuled.  I5y  means  of  this  rope  the  iron  cable  was  haide<l 
across  the  river  and  its  ends  secured  to  the  solid  rock  and 
placed   upon  the  wooden  towers,  with  a  deficction  of  iibout 
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25  ft.  Ifctwceii  the  towers.  I  maile  the  iron  basket  and  its 
attachments  with  my  own  hands,  and  it  was  placed  upon  the 
calile.  .\  strong^  windlass  was  made  of  a  wooden  drum  of 
ahout  I  ft.  in  diameter,  and  so  geared  that  one  man  at  the 
crank    could    haid   over    any    required    load.      One   of   these 
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windlasses  was  placed  on  each  bank,  the  draft  rope  passing 
around  these  drums  at  one  end,  and  the  other  attached  to  the 
yoke  from  which  the  basket  was  suspended.  This  yoke  was 
made  of  iron,  with  a  grooved  roller  at  either  end  that  it  ran 
upon,  the  flanges  astride  the  cable. 

"The  first  passage  of  this  basket  was  attempted  (March 
31,  1848)  to  be  made  empty,  but  when  almost  across  it 
suddenly  stopped  and  the  windlass  on  the  opposite  side 
would  not  bring  it  ashore.  It  could  be  drawn  back,  but  not 
forward,  and  the  basket  was  drawn  back  to  the  American 
shore.  Mr.  Ellet  mounted  the  car,  which  was  let  loose  from 
the  tower,  and  descended  the  down  grade  with  great  velocity 
until  its  momentum  was  arrested  by  the  up  grade  on  the 
opposite  side,  when  the  windlass  on  the  opposite  side  was 
set  in  motion  and  hauled  the  basket  with  its  passenger  to  the 
point  of  obstruction,  which  was  found  to  be  a  spot  in  the 
cable  that  had  been  flattened  when  the  cable  was  being 
hauled  across,  and  to  such  extent  that  it  exceeded  the  width  of 
the  groove  in  the  roller,  which  caused  the  flange  of  the  for- 
ward end  of  the  roller  to  rise  upon  the  cable  and  its  edge 
to  sink  between  the  expanded  strands  of  the  cable.  The 
engineer  saw  the  difHculty  at  a  glance,  and  he  soon  remedied 
it  by  contracting  the  width  of  the  cable,  and  the  rollers  passed 
over,  and  the  first  passenger  landed  in  safely  across  the 
(Jorge  in  tliis  fairy  basket.  It  was  found  that  the  groove  in 
the  rollers  was  loo  shallow  and  the  tread  too  narrow  to 
prevent  undue  friction  on  the  transverse  wrapping  of  the 
cable  and  new  and  deeper-grooved  rollers  were  substituted. 
This  change  made  this  mode  of  transportation  complete,  and 


it  was  used  for  that  purpose  for  more  than  a  year,  and  carried 
across  the  Gorge  more  than  2,000  passengers,  there  having 
crossed  in  one  day  125  persons,  90  of  them  ladies.  The 
round  trip  fare  was  one  dollar. 

"This  cable  was  used  until  the   preliminary    bridge  struc- 
ture was  completed,  and  then  removed." 

Several  persons  each  year  lose  their  lives  at  the  Falls, 
either  through  accident  or  with  suicidal  intent,  the  oppor- 
tunities and  certainty  of  the  latter  being  unequalled.  People 
have  even  traveled  hundreds  of  miles  for  the  express  pur- 
pose of  throwing  themselves  into  the  water  at  the  crest  of 
the  falls.  To  the  casual  visitor  the  safeguards  and  protec- 
tion provided,  especially  on  the  islands,  would  seem  to  be 
almost  criminally  deficient.  While  the  bridge  leading  to  the 
islands  is  always  closed  before  dark,  there  are  places  where 
a  horse  taking  sudden  fright  might  easily  precipitate  a  car- 
riage into  the  rapids  a  few  rods  above  the  falls,  and  from 
which  escape  woxdd  be  absolutely  impossible.  Visitors  can 
not  exercise  too  great  care.  A  particularly  sad  case  a  few 
years  ago  was  the  death  of  a  young  bride,  who  stooped  to 
fill  a  small  pail  with  water  and  the  force  of  the  current  was 
sufficient  to  overcome  her  balance  and  she  was  swept  over 
the  brink  before  her  companions  could  comprehend  what 
had  happened. 

As  a  rule  bodies  going  over  the  Falls  are  held  down  by 
the  pressure  of  the  water,  often  for  several  days  or  weeks, 
before  floating  down  the  river.  On  a  few  rare  occasions 
bodies  have  been  recovered  which  did  not  show  the  slightest 
scratch,  one  such  case  having  occurred  in  May  of  this  year, 
but  usually  the  body  is  terribly  crushed  and  disfigured  by- 
being  dashed  against  the  rocks.  In  August  of  this  year 
two  men  and  a  boy  who  were  crossing  the  river  in  a  small 
boat  were  drawn  into  the  current  and  in  spite  of  every  effort 
to  escape  were  swept  over  the  brink  before  the  eyes  of 
spectators  helpless  to  render  an\'  aid. 


WHIRLPOOL   RAPIDS   FROM   BRIDGE. 


THE   FALLS  IN  WINTER. 
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Niagara  is  ever  changeful,  and  there  are  those  who  have  lived  beside  its  banks  a  score  of  years  that  insist  it  never 
twice  presents  the  same  appearance.  But  by  far  the  most  pronounced  change  is,  when  the  Falls  put  on  their  winter 
garments,  and  are  clad  in  a  solid  garb  of  purest  ice  and  snow,  in  which  the  tints  range  from  spotless  white  to  deepest 
sky  blue.  The  effect  is  one  impossible  to  imagine  in  October  by  those  who  have  never  witnessed  one  of  the  famous  ice 
bridges.  The  swift,  turbulent  current  prevents  the  early  formation  of  ice  even  in  cold  seasons,  and  not  until  midwinter, 
or  later,  with  its  most  intense  cold,  does  the  Water  King  consent  to  the  ice  carnival. 

The  ice  floes  coming  over  the  precipice  are  dashed  to  atoms,  and  gradually  these  fragments  gather,  and  are  frozen 
into  a  solid  mass,  extending  out  from  either  shore  until  a  connection  is  made  in  midstream.  With  this  foundation  to 
build  upon  the  snow  and  spray  willingly  form  an  alliance,  and  steadily  night  and  day,  build  up  fantastic  shapes  like 
miniature  mountains,  while  from  the  rocks  depend  gigantic  icicles,  weighing  hundreds  of  tons.  The  spray  bedecks  the 
trees,  and  shubbery,  and  bridges  on  the  islands,  which  in  the  sunlight  present  a  picture  of  rarest  beauty. 

Residents  at  the  Kails  hail  the  cold  weather  with  joy,  and  the  daily  press  heralds  the  announcement  throughout 
the  land.     Excursionists  llock  from  every  direction  to  witness  the  most  wonderful  winter  scene  upon  the  globe. 
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FEATURES  OF  THE  FALLS. 


Tlic  Falls  arc  on  the  Niagara  river  22  miles  from  the 
head  in  Lake  Erie  and  14  miles  from  the  mouth  in  Lake 
Ontario.  The  total  descent  in  the  36  miles  is  333  ft.  For 
two  miles  after  leaving  Lake  Erie  the  current  in  the  river  is 
quite  swift,  then  the  channel  broadens  and  is  divided  by 
(irand  Island,  below  which  it  is  two  and  one-half  miles 
wide.  Fifteen  miles  from  Lake  Erie  the  channel  again 
narrows  and  the  rapids  begin.  In  the  last  three-quarters  of 
a  mile  above  the  Falls  the  fall  in  the  river  bed  is  55  ft.  At 
the  brink  the  channel  is  divided  by  Goat  Island  which 
occupies  about  one-fourth  of  the  total  width,  4,750  ft.  At 
the  Falls  the  river  bends  from  west  to  north  ;  on  the  right 
of  Goat  Island  is  the  American  Fall,  1,060  ft.  wide  and  167 
ft.  high,  and  on  the  left  the  Canadian  or  Horseshoe  Fall, 
with  a  contour  of  3,010  ft.  and  a  fall  of  158  ft.  The  water 
is  much  deeper  over  the  crest  of  the  Canadian  Fall  so  that 
while  only  three  times  as  wide  as  the  American  Fall,  fully 
nine-tenths  of  the  total  water  flows  over  it.  One  cubic  mile 
per  week  for  the  volume  flowing  over  the  Falls  is  sutficientl}- 
accurate  for  general  purposes  ;  a  more  exact  figure  is  1. 13 
cubic  miles  per  week.  The  international  boundary  line  is  in 
the  middle  of  the  so-called  Canadian  Fall.  Below  the  Falls 
the  river  is  from  1,000  to  1,200  ft.  wide,  but  two  miles  below 
narrows  to  800  ft.  and  farther  down  at  the  Whirlpool 
Rapids  to  230  ft.      Within   seven   miles  below   the  Falls  the 


total  fall  is  over  100  ft.  The  several  strata  which  are 
exposed  in  the  gorge  are  gray  quartzose  sandstone,  red 
shaly  sandstone,  gray  mottled  sandstone,  green  shale,  com- 
pact gray  limestone,  soft  shale  and  limestone  in  the  order 
named.  Because  of  the  dip  in  the  land  from  north  to  south 
the  water  in  cutting  out  the  gorge  has  encountered  in  suc- 
cession strata  of  varying  degrees  of  hardness  and  the  rate 
of  recession  of  the  Falls  had  varied  in  consequence.  From 
1S42  to  1S90  the  average  rate  of  recession  was  2.2  ft.  per 
year  on  the  Canadian  side  and  ^j  ft.  per  year  on  the  Ameri- 
can side.  At  present  the  rock  at  the  crest  is  limestone  with 
shale  about  90  ft.  below.  Geologists  state  that  a  farther 
recession  of  two  miles  will  cut  away  all  the  limestone  and 
leave  the  Falls  stationary  on  sand  stone  with  the  height 
reduced  50  per  cent ;  the  fall  when  the  river  first  took  its 
present  route  to  Lake  Ontario  was  about  300  ft.  or  twice  as 
much  as  at  the  present  time. 

To  properly  "do"  the  Falls  one  should  start  from  Pros- 
pect Park,  a  part  of  the  New  York  Reservation.  From  the 
"  point, "  which  is  protected  by  a  stone  wall,  a  fine  view  is 
obtained  of  the  American  Fall  from  the  very  brink ;  farther 
to  the  right  is  Hennepin  view.  Near  here  is  the  superin- 
tendent's office  and  the  inclined  railway  and  stair  leading  to 
the  dock  of  the  "  Maid  of  the  Mist."  From  the  bridge  lead- 
ing to  Goat  Island  there  is  a  fine  view  of  the  upper  rapids 
on  the  American  side.  Goat  Island  is  about  So  acres  in 
area ;  near  this  island  is  Luna  Island,  so-called  from  the 
lunar  rainbows  seen  from  that  point  of  view,  which  sepa- 
rates the  American  from  the  Center  Fall.  On  the  Ameri- 
can side  there  are  several  small  islands  which  takes  their 
names  from  some  incidents  or  persons  prominent  in  the  his- 
tory of  the  Falls. 

At  the  lower  end  of  Goat  Island  one  mav  procure  a  guide 
and  descend  Biddle  stairs  (built  in  1S29  by  Mr.  Biddle,  pres- 
ident of  the  KanU  of  the  Uniled  Stales)  to  the  Cave  of  the 
Winds.  A  path  leads  (>\  er  gangways  and  bridges  among 
the  rocks  at  the  foot  of  the  Center  Fall  to  the  "  Cave " 
behind  it  where  the  choking,  blinding  and  deafening  tumult 
of  wind  and  water  defies   description.     The  "cave"  is  about 
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KX)  ft.  loiif;,  130  ft.  hijijh,  and  of  varying  width,  tlicre being 
in  places  hut  3  ft.  between  the  wall  of  rock  on  one  hand 
and  the  water  on  the  other.  The  trip  to  the  Cave  of  the 
Winds  cannot  be  undertaken  without  a  guide  and  is  sufHc- 
icntly  dangerous  with  one.  All  members  of  the  party  are 
clad  with  water  proof  suits  which  have  only  the  face  exposed 
and  after  being  roped  together,  sidle  along  a  narrow  ledge 
with  the  perpendicular  wall  of  rock  in  front,  and  the  mighty 
volume  of  water  thundering  in  the  rear.  It  is  the  most  excit- 
ing and  pleasurable  experience  of  a  visit  to  the  falls. 

To  the  left  from  the  ]?iddle  stairs  is  Porter's  bluff  from 
which  one  obtains  the  best  view  of  the  Horseshoe  Fall  from 
the  .Vmerican  side;  a  tower  formerly  on  Terrapin  Rock,  a 
small  island  at  this  point,  was  blown  up  because  deemed 
unsafe.  The  path  on  Goat  Island  continues  along  the  south 
side  where  there  is  a  group  of  four  islands  known  as  the 
Three  Sisters  and  Little  Urother;  from  here  is  the  best  view 
of  the  Canadian    Rapids. 

About  250  yards  below  the  Falls  is  the  suspension  bridge 
crossing  to  the  Canadian  Park.  Here  there  are  several 
points  of  interest,  Ramblers  Rest,  Inspiration  Point,  Table 
Rock,  Cedar  Island  and  the  Burning  Spring.  From  Table 
Rock  there  is  an  indescribably  grand  view  of  the  Horseshoe 
Fall.  This  rock  which  formerly  overhung  the  caldron  close 
to  the  Horseshoe  Fall  has  been  greatly  reduced  in  dimen- 
sions, by  pieces  falling  and  finallv  by  blasting  off  a  large  ])or- 
tion  because   it  was  unsafe. 

In  addition  to  visiting  the  two  parks  one  should  see  the 
Cave  of  the  Winds,  the  Grand  Rapids  from  the  Canadian 
side,  and  lake  a  trip  on  the  Maid  of  the  Mist.  The  first  boat 
of  this  name  was  of  >"/<>  tons  burden,  driven  by  a  loo-h.  p. 
engine  and  followed  the  same  route  as  her  successors  do 
today  ;  she  did  not  pay,  however,  in  the  early  days  and  wa^ 
sold  on  condition  that  she  be  delivered  at  Lewiston.  She 
was  taken  through  the  rapids  in  1861  by  J.  R.  Robinson 
and  two  a.ssistants  and  safely  delivered  at  Lewiston  thus 
proving  what  the  courts  ha\e  since  lielil  thai  Niagara  is  a 
navigable  stream. 


The  present  suspension  bridge  just  below  the  Falls  was 
built  in  1S89  to  replace  the  one  carried  away  by  the  storm 
January  10  of  that  year.  The  first  bridge  at  this  point  was 
completed  in  November,  1S6S.  The  span  of  the  new  one 
is  the  same  as  that  of  the  old,  1,268  ft. ;  the  bridge  is  1  qo  ft. 
above  the  water. 

Two  miles  below  Suspension  Bridge  is  Cantilever  ]>ridgc 
built  in  18S3,  and  one  of  the  first  of  its  kind.  It  is  of  steel, 
900  ft.  long ;  the  two  arms  are  395  and  375  ft.  long  respec- 
tively, connected  by  a  central  span  of  130  ft.  This  bridge  is 
245  ft.  above  the  water.  One  hundred  yards  below  this 
bridge  is  the  new  steel  arch  bridge  built  in  1897  to  replace 
the  one  which  was  known  as  the  Railway  .Suspension 
Bridge,  and  used  by  the  (Jraud  Trunk  road.  The  suspen- 
sion bridge  at  this  point  was  of  iron  built  by  John  A.  Roeb- 
ling  of  Trenton,  N.  J.  Work  was  begun  in  1852  and  March 
8,  1855,  the  first  steam  train  crossed  on  it.  A  carriage  way 
was  provided  28  ft.  below  the  railroad  tracks.  This  bridge 
was  rebuilt  in  steel  in  1880  and  in  1886  the  stone  towers 
were  rebuilt  in  steel.  The  new  bridge  has  two  decks ;  on 
the  upper  are  two  railway  tracks  and  on  the  lower  a  carriage 
way,  two  trolley  tracks  and  foot  ways. 

A  short  distance  below  the  new  bridge,  on  the  Canadian 
side,  is  the  so-called  Rapids  Park,  which  afford  the  best  view 
of  the  Whirlpool  Rapids.  It  is  reached  by  an  inclined  rail- 
way. At  this  point  the  river  channel  is  less  than  300  ft. 
wide  ;  the  surface  of  the  water  is  from  20  to  30  ft.  higher  at 
the  center  than  at  the  sides.  Webb  lost  his  life  in  an  attempt 
to  swim  through  these  rapids  in  1883;  since  then  others 
have  passed  through  safely  in  barrels.  Blondin  and  others 
have  frequently  crossed  the  gorge  on  hemp  ropes  or  wires. 


LONGirUDINAI.   SECTION   OK    NIAOAKA   (iORGE. 
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On  the  Amc-rican  side  there  are  three  elevators  running 
down  to  the  water.  One  mile  helow  the  Rapids  Park  is  the 
Whirlpool.  At  the  \\'hirlpool  the  water  descril>es  a  loop. 
In  the  diagram  of  the  Whirlpool  (which,  tojjether  with  the 
seetions  showin-  ihe  I'alls  and  river  and  the  outlines  of  the 
crest  of  Horseshoe  I'all,  are  reproduced  from  a  <ieo<;rai)hic 
monograph  !>v  I'rof.  <i.  K.  (iilhcrl,  of  the  U.  S.  (Jeolo-jical 
Survey),  the  direction  of  the  surface  currents  is  shown  by 
arrows.  On  the  north  side  the  N'ia<;ara  limestone  can 
be  traced  to  A  and  the  Clinton  limestone  to  B.  On  the 
south  side  the  Niagara  limestone  is  visible  as  far  as  E,  the 
Clinton  bed  and  the  quartzose  sandstone  disappearing  under 
the  drift  at  D  and  C,  respectively.  Because  of  the  course 
of  the  river  making  the  sharp  bend,  and  because  of  the 
incoming  current  meeting  drift  instead  of  stone  on  the  far 
side,  the  Whirlpool  basin  has  been  hollowed  out.  The  drift 
contained  many  boulders,  and  these  were  sorted  out  and 
accumulated  until  they  formed  a  sloping  wall  covering  the 
sand  and  gravel  below  the  water  level,  and  preventing 
further  encroachment. 

At  the  bottom  of  the   cliff  are   the  double   tracks   of  the 
"  (jorge  "  electric  road  which   is  built  on  a  shelf  blasted  out 

of  the  rock,  and  only  a 
few  feet  from  the 
water.  The  view 
here,  especiall)'  when 
coming  up  stream,  is 
superb,  and  affords  a 
comprehension  of  the 
magnitude  and  povs'er 
of  the  water  not  ob- 
tained in  any  other 
way. 

Access  to  points  on 
the  water's  edge  is 
given  by  numerous  in- 
clined railways  and  elevators.  In  the  very  early  days  a 
tramway  was  constructed  at  the  head  of  navigation,  for 
the  purpose  of  hauling  goods  up  onto  the  high  bank  for 
portage  around  the  Falls.  The  cars  were  lifted  by  means 
of  a  windlass  turned  by  Indian  labor.  The  first  mechani- 
cally operated  inclined  way  was  built  just  below  the  Falls  in 
1844,  to  connect  with  a  ferry  to  Canada.  The  road  was  330 
ft.  long,  the  inclination  being  31°;  there  were  two  tracks 
with  a  stairway  between  them.  The  power  was  furnished 
by  a  water  wheel. 


I'LAN   OF    WHIRI.l'l 


BRIDGE,   LAGOON   AND    ROADWAY. 


THE    PARKS. 


Ever  since  the  discovery  of  the  Falls  thev  have  been 
regarded  as,  in  the  apt  language  of  Father  Hennepin,  with- 
out a  parallel  in  the  universe,  and  as  the  transportation 
facilities  of  the  country  became  developed  to  such  an  e.\tent 
that  traveling  with  comfort  became  possible  they  have  been 
the  Mecca  for  tourists  in  America.  By  the  action  of  the  State 
of  New  York  and  the  Province  of  Ontario  in  establishing 
reservations  the  visitor  to  the  Falls  has  to  a  great  extent 
been  delivered  out  of  the  hands  of  the  avaricious  hackman 
who  formerly  roamed  abroad,  and  can  now  enjoy  the  Falls 
without  losing  his  money  and  temper. 

The  first  practical  step  toward  the  establishment  of  a  state 
park  at  the  Falls  was  embodied  in  a  message  from  Governor 
Robinson  to  the  legislature,  January  9,  1879,  recommending 
that  a  commission  be  appointed,  although  the  subject  had 
been  much  discussed  prior  to  that  time.  After  several, 
attempts  to  secure  legislative  action  favorable  to  the  pro- 
ject, a  bill,  was  passed  and  received  the  approval  of  Gov- 
ernor Cleveland,  April  30,  1SS3,   under  which  a  commission 
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NEW    BRIDGE    TO    LI..NA    ISLAND. 

was  appointed  to  select  lands  for  a  state  reservation.  The 
commissioners  selected  some  107  acres  in  the  \  icinity  of  the 
Falls,  the  land  taken  embracing  all  of  Goat  Island  and  the 
adjacent  islands,  Prospect  Park,  from  the  brink  of  the 
cataract  to  the  new  suspension  bridge,  also  a  strip  of  land 
running  from  Prospect  Park  to  Port  Day,  bordering  the 
ri\er  and  containing  the  buildings  which  marred  the  beauty 
of  the  natural  scenery.  The  property  condemned  was 
valued  at  $1,433,429.50;  the  legislature  in  1885  made  the 
necessary  appropriation  and  the  reservation  was  opened  to 
the  public  with  imposing  ceremonies  on  July  15,  1885.  The 
buildings  along  the  river  bank  above  the  Falls  have  been 
removed,  leaving  the  view  of  the  rapids  and  cataract  unob- 
structed. 

In  1S85  and  1S86  the  reservation  was  maintained  by  the 
receipts  from  the  inclined  railway,  the  rental  of  buildings  and 
tha  sale  of  old  material.  Since  1SS7  the  recei))ts  of  every 
kind  are  required  to  be  paid  into  the  state  treasury,  and 
annual  appropriations  of  from  $20,000  or  $25,000  have  been 
made  for  the  care  and  maintenance  of  the  park.  The 
receipts  range  from  one-third  to  one-half  of  the  state  appro- 
priation. When  the  property  was  taken  in  hand  the 
numerous  bridges  and  buildings  were  greatly  in  need  of 
repair  and  large  portions  of  the  annual  appropriations  have 
been  so  spent. 

The  reservation  is  visited  by  about  half  a  million  people 
annually,  about  one-half  of  whom  are  residents  of  New 
N'ork.  The  tolls  formerly  charged  on  the  grounds  ( Pros- 
pect Park,  25  cents;  Goat  Island,  accents,  and  the  inclined 
railway,  25  cents)  aggregated  one  dollar  for  each  person,  so 
that  since  1885  there  has  been  saved  to  the  i^ublic  more  than 
the  cost  of  the  park  to  the  state. 

The  state  commissioners  are  Andrew  II.  Green,  president, 
.New  ^'ork ;  John  M.  IJowers,  New  ^'ork  ;  Robert  L. 
Fryer,  Buffalo;  William  Hamilton,  Caleilonia,  and  (Jeorge 
Raines,  Rochester.  The  Reservation  is  in  charge  of 
'l"homas  \ .  Welch,  superintendent. 

When  governor-general  of  Canada  Lord  Dufferin  made 
iiriicnt  recommendations  to  the  Dominion  G<jvernnu-nt  look- 


ing to  the  establishment  of  a  park  on  the  Canadian  sidi'  of 
the  I'alls.  Xo  action  was  taken  on  this,  however,  ami  the 
provincial  legislature  of  ( )ntario  Hnallv  decidcil  to  assiiuH- 
the  responsibility,  and  March  30,  188^,  passed  an  act  similar 
to  that  of  New  N'ork.  The  territory  marked  out  by  the 
connnissioiters  of  the  jirox  ince  is  described  in  the  n]>orl  of 
the  park  authorities  as  follows:  From  the  Clifton  Ibnisc 
southwards,  following  the  general  direction  of  the  river,  and 
at  a  distance  of  about  300  yards  from  the  edge  of  the  rocky 
wall  of  the  gorge  there  is  a  beautifully  wooded  escarpment 
rising  100  ft.  above  the  general  level  of  the  plateau  immedi- 
ately adjacent  to  the  gorge  and  leading  to  the  general  level 
of  the  table  land  between  the  two  lakes.  This  escarpment 
is  clearly  defined  up  to  and  beyond  the  head  of  the  rapids, 
and  it  was  decided  that  a  better  boundry  could  not  be  chosen 
to  ilelimit  the  territory  reserved  for  a  park.  The  intention 
of  the  commissioners  was  at  first  to  select  a  line  embracing 
the  whole  of  the  escarpment,  but  it  was  found  that  the 
adjoining  proprietors  put  a  very  high  value  upon  the  land 
forming  the  very  edge  of  the  bluff,  and  in  consequence  a 
line  a  little  below  the  top  of  the  escarpment  was  chosen  ; 
thus  securing  to  the  park  the  slope  with  its  wealth  of 
foliage,  while  at  the  same  time  all  commanding  views  from 
the  table  land  above  were  retained  by  the  owners  and  their 
demands  for  compensation  for  the  portion  taken  below  the 
table  land  made  less  onerous.  The  lands  thus  selected  com- 
prised a  total  area  of  some  154  acres  and  embraced  all  the 
land  from  the  escarpment  described  to  the  river,  including 
Cedar  Island,  the  Dufferin  group  of  islands,  the  talus  under 
the  cliff  from  the  Clifton  House  southwards  to  the  margin 
of  the  Horseshoe  Fall. 

The  value  of  the  lands  so  chosen  was  determined  by- 
arbitration,  the  awards  and  expenses  amounting  to  $436,- 
S13.24. 

In  1SS7  the  "Commissioners  for  the  Queen  Victoria 
Niagara  Falls  Park"  were  constituted  a  corporation  and 
authorized  to  issue  bonds  for  the  purchase  of  the  park 
lands.     This  park  was  formally  opened  May  24,  1S88. 


STONf.  URIDOK  OVHK  THK  01, 1)  Mil. I.  KACK. 


648 


(|»l5iM%b^^Aew' 


Other  propfrty,  iiKliuliiiy;  tin- Militar)  Reserve  at  Quecns- 
loii,  has  been  placed  under  the  control  of  the  commissioners, 
so  that  the  Canadian  park  system  comprises  the  followinjif; 
Queen  Victoria  Park  at  Niagara  Kails  (the  park  proper)..  151  acres. 
Chain  reservation  along  the  river  from  Chippawa  to  Kort 

Erie 10''  acres. 

Accretions  at  Kort  Erie 7o75  " 

Chain  reserve  and  land  on  top    of  the  high    bank  of  the 
river  northerly  from   the    park  to   the  .Military  Reserve 

at  Queenston 7° 

Talus  and  lands  below  the  cliff  from  the  park  to  Queens- 
ton 255.75 " 

Lands  at  Queenston,   including   portion   of  the   Military 

Reserve 35 

Reserve  along  water's  edge  from  Queenston  to  Military 

Reserve  at  Niagara-on-the-Lake 43.5    " 

Total,  not  including  lands  under  water 675 

The  cost  of  the  lands  v^fhich  were  ))urchased  was  $454,- 
104.71.  The  cost  of  maintenance  and  the  interest  charg;es 
on  the  bonds  issued  is  derived  from  moderate  tolls  levied 
upon  visitors  under  the  falls  and  carriages  over  the  islands. 
The  present  commissioners  are  John  W.  Langmuir,  chair- 
man, Toronto;  George  H.  Wilkes,  Brantford ;  Benjamin 
E.  Charlton,  Hamilton,  and  James  Bampfield,  Niagara 
Falls.     The  superintendent  of  the  park  is  James  Wilson. 


CONVENTION  PROGRAM. 

P"'<)ll(iwing  is  the  program  of   the  four  days  meeting  : 
Tuesday,  October  19. 

10  a.m.     Meeting  called  to  order  by  Robert  McCulloch,  President. 

Address  of  Welcome. — Hon.  A.  C.  Hastings,  Mayor. 

Calling  of  the  Roll. 

Invitation  extended  to  join  the  .\ssociation. 

Address  of  the  President. 

Report  of  the  Executive  Committee. 

Report  of  the  Secretary  and  Treasurer. 

Reading  of  Paper.— Municipal  Ownership  of  Street  Railways; 
P.  K.  Sullivan,  General  Manager,  Lowell  &  Suburban  Railway  Com- 
pany, Lowell,  Mass. 

Reading  of  Paper. — Some  of  the  Difficulties  Existing  in  the  Con- 
struction and  Operation  of  Electric  Street  Railways;  G.  W.  Knox 
Electrical  Engineer,  Chicago  City  Railway  Company,  Chicago,  111. 

ENTERTAINMENT. 

2:^0  p.  m.  A  visit  will  be  made  to  the  power  house  of  the  Niagara 
Falls  Hydraulic  Power  &  Manufacturing  Company,  after  which 
the  cars  of  the  N.  F.  &  S.  B.  Railway  Company  will  convey  the  party 
to  the  power  house  of  the  Niagara  Falls  Power  Company,  and  the  fac- 
tories of  the  Niagara  Falls  Paper  Company  and  the  Carborundum 
Company. 

Pleasant  entertainment  will  be  provided  in  the  evening  at  the 
hotels— music,  dancing,  etc.,  and  if  weather  is  pleasant,  trolley  party 
excursions  to  visit  the  Rapids,  etc. 

Wednesday,  October  20. 

Convene  at  9:30  a.  m. 

Reading  of  Paper. — Application  of  Storage  Battery  to  Electric 
Traction;  Charles  Hewett,  Electrical  Engineer,  Union  Traction  Com- 
pany, Philadelphia,  Pa. 

Reading  of  Paper. — Power  Distribution  and  Use  of  Multiphase 
Current  Transmission  for  Ordinary  Street  Railways;  Maurice 
Hoopes,  Electrical  Engineer,  Lynn  &  Boston  Railroad  Company, 
Lynn,  Mass. 

Appointment  of  Committee  on  Nomination  of  Officers  and  Next 
Place  of  Meeting. 

2:30  p.  m.  Party  will  walk  across  the  upper  Suspension  Bridge  to 
the  Canadian  side,  where  the  cars  of  the  Niagara  Falls,  Park  &  River 
Railway  will  convey  party  to  Chippewa  and  Queenston,  where  the 
steam  ferry  of  the  Niagara  Falls  Navigation  Company  will  be  taken 
to  Lewiston,  thence  by  the  Niagara  Falls  &  Lewiston  Railway  Com- 
pany (Great  Gorge  Route)  through  the  Gorge  to  Niagara  Falls. 

The  committee  will  provide  pleasant  entertainment  in  the  evening. 


Thursday,  October  21. 

Convene  at  q:^o  a.  m. 

Reading  of  Paper. — Discipline  of  I-'.niployes;  Geo.  H.  Davis, 
.Superintendent  Canal  &  Claiborne  Railroad  Company,  New  Orleans, 
La. 

Reading  of  Paper. — Application  of  Electricity  to  Railroads  now 
( )perated  by  .Steam  Power;  H.  N.  Heft,  President  Meridan  Electric 
Railroad  Company,  Meridan.  Conn. 

Reading  of  Paper. — Best  Method  of  Settling  Damage  Cases  and 
Prevention  of  .'Occidents  by  Use  of  Fenders  or  Otherwise;  C.  G. 
Goodrich,  Vice-president  and  General  Manager  Twin  City  Rapid 
Transit  Company,  Minneapolis,  Minn. 

Election  of  Officers. 

<3;30  a.  m. — A  trip  will  be  arranged  for  the  ladies  to  Youngstown 
and  Fort  Niagara  over  the  Great  Gorge  Route  and  the  P'rontier  Rail- 
road, in  charge  of  Ladies'  Reception  Committee  assisted  by  gentle- 
men of  the  Reception  Committee. 

7  p.  m.  —Annual  Dinner  at  the  International  Hotel. 

Friday,  October  22. 

Convene  at  0:30  a.  m. 
I'nfinished  Business. 
Installation  of  Officers. 
.Adjournment. 

Local  Committees. 
GENERAL. 

Hon.  A.  C.  Hastings,  Mayor,  Chairman. 

Hon.  \V.  C.  Ely,  President  Buffalo  &  Niagara  Falls  Electric  Kailway  Company. 

Ciiarles  B.  Hill,  Treasurer  N.  F.  &  S.  B.  Railway  Company. 

Capt.  John  M.  Brinker,  President  Niagara  Falls  &  Lewiston  KaiUvay  Company. 

W.  .\.  Heller,  Superintendent  Lewiston  Frontier  Railroad  Company. 

John  Fov,  General  Manager  Niagara  Navigation  Company. 

Col.  Henry  M.  Watson,  President  Buffalo  Railway  Company. 

H.  H.  Littell,  President  Crosstown  Street  Railway  Company,  Buffalo. 

J.  M.  Bostwick,  Treasurer  Niagara  Falls  &  Clifton  Suspension  Bridge  Company. 

W.  Phillips,  Superintendent  Niagara  Falls,  Park  &  River  Railway. 

Burt  Van  Horn,  General  Manager  Buffalo  &  Niagara  Falls  Railway  Company. 

Frank  LeBlond,  Manager  Maid  of  the  Mist  Steamboat  Company. 

Hon.  Thomas  V.  Welch.  Superintendent  State  Reservation. 

James  Wilson,  Superintendent  Queen  Victoria  Niagara  Falls  Park. 

Hon.  Arthur  Schoellkopf,  Secretary  and    Treasurer,   Niagara    Falls    Hydraulic 
Power  &  Manufacturing  Company. 

W.  \.  Brackenbridge,  Engineer  Niagara  Falls  Power  Company. 

Eugene  Cary, 
Thomas  McDowell, 
D.  Isaacs, 
Gen.  Benj.  Flagler, 
Richard  Williamson, 
Lawrence  Davis, 
Andrew  Dickey. 
John  M.  Hancock, 

H.   W.    Beardsley. 


Joseph  P.  Devine, 
L.  W.  I^ettibone, 
Hon.  James  Low, 
A.  H.  G.  Hardwicke, 
Wm.  Richmond, 
Benj,  F.Thurston, 
Wm.S.  Humbert, 
W.  H.  Barnes, 
Waller  McCulloch. 


COMMITTEE  ON  BANQUET. 


Hon.  A.  C.  Hastings, 


Hon.T.  V.  Welch. 


COMMITTEE  ON  EXHIBITS. 
H.  W.  Beardsley.  W.  A.  Heller, 


W. 

Phillips. 

COMMITTEE  ON 

ENTERTAINMENT. 

W.  S.  Humbert, 

Walter  McCulloch, 

Hon.  James  Low, 

David  Isaacs, 

James  S.  Simmons, 

H.  W.  Beardsley, 

Mrs.  W.  C.Ely. 

Mrs.  A.C.  Hastings, 

Mrs.  W.  S.  Humbert, 

Mrs.  H.  E.  Woodford. 

Mrs.  A.  G.  Hardwicke. 

Mrs.  F.  W.  Oliver. 

Mrs.  George  Nye. 

Mrs.  H.  A.  Francis, 

Mrs.  Burt  Van  Horn, 

Mrs.  N.  L.  Benham, 

Mrs.  F.  A.Dudley. 

Mrs.  F.  E.  Johnson. 

Miss  Bessie  Low, 

Mrs.  E.  0.  Babcock, 

Miss  Grace  Cuddaback, 

Mrs.  C.  W.  Dill, 

Mrs.  J.  M.  Hancock, 

Mrs.  J.  C.  Morgan, 

Mrs.  .M.Cohn, 

Mrs.  W.  Richmond, 

Mrs.  Eli  Nichols, 

Mrs.  W.  R.  Campbell, 

Mrs.  F.  K.  Paddock, 

Mrs.  A.  Thibaudeau, 

Mrs.  H.W.  Beardsley. 

Miss  Rose, 

Mrs.  W.  W.  Reed, 

Mrs.  Thomas  McDowell 

Mrs.  W.  D.  Hough, 

Mrs.  W.L.  Lamont, 

Mrs.  E.  H.  Stewart, 

Mrs.  W.  C.  lohnsou. 
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CONVENTION  BUILDING. 


Again  this  year  the  association  is  fortunate  in  having  the 
meeting  place  and  the  exhibits  under  one  roof,  and  the 
announcement  that  the  building  is  steam  and  electricallv 
heated  will  be  hailed  with  jov.  When  the  invitation  was 
extended  the  local  committee  expected  to  erect  a  structure 
for  the  use  of  the  convention,  but  the  problem  was  solvetl 
by  the  purchase  of  an  armory  by  the  Board  of  Trade,  for 
conyention  purposes.  The  committee  enlarged  this  by  the 
addition  of  a  one-story  annex,  77  x  1 36  ft.,  which  gives  a 
total  floor  space  of  nearly  20,000  sq.  ft.  The  assembly 
room  for  the  American  Street  Railway  Association  is  on 
the  second  floor,  where  a  commodious  room,  seated  with 
chairs  is  sufficiently  remoyed  from  the  exhibits  to  secure 
quiet,  and  yet  make  them  accessible.  The  Accountants' 
Association  will  meet  in  the  smaller  parlor  on  the  first  floor. 
Both  meeting  rooms  can  be  reached  only  by  passing  through 
the  exhibit  hall. 

The  building  is  at  the  corner  of  Walnut  and  6th  streets, 
on  the  line  of  the  city  road,  which  will  run  special  cars 
between  the  International  and  the  hall.  The  ride  occupies 
but  six  minutes;  or  the  distance  makes  a  pleasant  walk  of 
about  12  minutes. 

There  will  be  a  practically  unlimited  amount  of  power; 
two  circuits  will  be  run  from  the  station  of  the  Niagara 
Falls  Hydraulic  Power  &  Manufacturing  Company,  one 
supplying  alternating  currents  at  104  volts  and  125  cycles 
per  second  for  light,  and  a  direct  current  of  500  volts  for  the 
use  of  exhibitors.  A  track  300  ft.  long  has  been  constructed 
in  front  of  the  hall,  where  cars  and  other  large  exhibits  will 
be  accommodated.  Railroad  connections  have  been  made 
direct  to  the  conyention  building,  so  that  heavy  shipments 
can  be    unloaded    from   the  cars    into   the    building.      Where 
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teaming  is  required  special  rates  have  been  secured,  as  well 
as  for  carpenter  and  other  necessary  work  of  installing 
exhibits.  The  building  will  be  open  to  receive  shipments 
10  days  in  advance  of  the  meeting,  and  exhibitors  are  urged 
to  have  everything  complete  by  the  morning  of  the  19th. 

Cars,  sweepers  and  other  large  equipments  suitable  to  go 
outside,  will  be  placed  in  front  of  the  building  on  a  special 
track.  Such  exhibits  will  be  arranged  in  the  order  of  their 
arrival.     Track  space  has  been  taken  by  the  following  : 

J.  G.  Brill  &  Co.,  Philadelphia. 

Peckham  Motor  Truck  &  Wheel  Company,  Kingstown,  N.  Y. 

McGuire  Manufacturing  Company,  Chicago. 

Taunton  Locomotive  Manufacturing  Company,  Taunton,  Mass. 

Taylor  Electric  Truck  Company,  Troy,  N.  Y. 

American  Car  Company,  St.  Louis. 

G.  C.  Kuhlman  Company,  Cleveland. 

Uupont  Car  Company,  Boston. 
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Few  places  arc  as  favorably  situated  for  the  construction 
and  operation  of  electric  railways  as  the  two  cities  of  the 
same  name.  A  resident  population  of  goodly  size,  with  the 
thousands  of  visitors,  combine  to  make  a  steady  business 
throughout  the  year  for  the  roads,  which  have  almost 
entirely  displaced  the  old-time  and  avaricious  hackman. 
Not  only  can  the  visitor  reach  the  desired  points  of  interest 
without  any  loss  of  time,  but  is  transported  in  comfort  and 
rides  farther  for  a  nickel  than  he  formerly  could  travel  for  a 
dollar.  The  production  of  power  by  the  great  water  plants 
has  also  greatly  simplified  construction,  obviating  the  time 
and  money  necessary  to  erect  stations,  and  reducing  that 
feature  to  a  simple  question  of  monthly  rental. 

On  the  American  side  are  five  roads,  and  on  the  Canadian 
two.  These  lines  have  127  miles  of  track  upon  which  are 
operated  166  cars.  The  line  to  Buffalo  has  very  largely 
diverted  the  passenger  traffic  from  the  steam  roads,  the  fre- 
quent service  and  delightful  ride  making  the  trip  enjoyable. 
The  various  electric  lines  on  both  sides  the  river  are  cred- 
itable examples,  both  in  construction  and  operation,  and  will 
be  found  highly  interesting  to  the  railway  visitor.  All  the 
roads  are  operated  from  current  generated  by  water  power, 
the  only  road  having  its  own  station  being  that  of  the  Park 
Railway  on  the  Canadian  side.  During  the  convention  vis- 
itors will  be  conducted  over  the  whole  or  portions  of  all 
these  lines. 

Niagara  Falls  &  Suspension  Bridge  Railway. 
The    growth   and   progress  of  the   city  of   Niagara    Falls 
durin"'  the  last  seven  years  are    in    no  way  better   illustrated 
than  by  the  development  of  the    Niagara   Falls    &   Suspen- 
sion Bridge  Railway  and  its  connections.      In  the  year  1S90 
the   system  consisted  of    i  Sk   miles  of  single  track,  connect- 
ing the  business   centers  of  what  were   then  the  \illages  of 
Niagara  Falls   and    Suspension   Bridge.     The   rail  weighed 
38  lbs.  to  the  yard  and  was  the  old  fashioned  center  bearing 
strap  rail,  and  the  equipment  consisted  of  four  i.'-ft.  boVjtail 
cars,  each  drawn  by  one  horse,  supplemented  in  the  summer 
season    by    a    few   open    cars. 
This     answered     the    require- 
ments   of  the  -locality    at  that 
time,  but   simultaneously   with 
the     embarkation     of     outside 
capital  in  the  scheme  of  utiliz- 
ing, on  a  large  scale,  the  water 
power   of   Niagara   Falls,  the 
stock  of  this  railroad  was  pur- 
chased by  parties  residnig    at 
Niagara    Falls     and     Buffalo, 
who    saw    the    importance    of 
the  promised   development. 
From    that   time,    in    order  to 
keep  pace   with   the   progress 
CHARLES  B.  HILL.  of  the  city,  the  company   has 
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constantly  extended  and  improved  the  system,  until  now  it 
claims  to  give  to  the  city  of  Niagara  Falls  better  street  rail- 
road facilities  than  are  enjoyed  by  any  city  of  the  same  pop- 
ulation in  the  country.  In  1891  the  main  line  above  men- 
tioned was  entirely  rebuilt  and  double-tracked,  using  a63-lb. 
girder  rail  with  Samson  joints,  and  newly  equipped  with 
i8-ft.  and  22-ft.  cars  of  the  best  pattern,  made  by  the  J.  G. 
Brill  Company.  At  this  time  the  road  was  also  electrically 
equipped,  a  temporary  power 
house  being  installed  in  antic- 
ipation of  the  company  subse- 
t|uently  procuring  its  supply 
of  power  from  one  of  the  two 
large  companies.  In  1S92 
the  road  was  extended  two 
miles  up  the  river  to  what  is 
now  the  beautiful  settlement 
called  "  Echota"  on  the  lands 
of  the  Niagara  Falls  Power 
Company.  In  1893  a  fi\e 
mile  extension  was  added, 
covering  Pine  street.  Sugar 
street  and  Ontario  avenue. 
In  1895  the  line  to  "  Echota" 
was  rebuilt  and  double-tracked 

with  72-lb.  girder  rails,  and  extended  one  mile  to  the 
city  line  for  the  purpose  of  accommodating  the  cars  of 
the  Buffalo  &  Niagara  Falls  Electric  Railway,  which  use 
these  tracks  of  the  local  road,  and  bring  into  the  city  annu- 
ally 350,000  passengers  ;  and  in  1S96,  an  arrangement  was 
made  with  the  Niagara  Falls  &  Levviston  Railway  Company, 
known  as  the  "  Great  Gorge  Route",  under  which  the  cars 
of  that  company  are  brought  into  Prospect  Park  over  part  of 
the  main  line.  The  total  length  of  the  road  is  about  10 
miles  and  of  track  17  miles.  This  company  was  one  of  the 
pioneers  in  heating  its  cars  by  electricity,  having  used  the 
electric  heating  system  ever  since  the  road  was  electrically 
equipped. 

The  development  of  the  system  may  perhaps  be  better 
gathered  from  the  statement  of  the  number  of  passengers 
carried  each  year  since  the  present  management  acquired 
the  road,  which  is  shown  in  the  following  table  : 

1 8gO 426,025 

iSgi 444.045 

■892 785.454 

lSq3 1.237,405 

i8q4 1,234.978 

1895 1.539.317 

1896 2,135,740 

1897. . .  .(6  mo.  estimated) 2,400,000 

In  the  year  1896  the  company  abandoned  its  power  house 
and  began  taking  its  supply  of  power  from  the  Niagara 
Falls  Power  Company.  This  power  is  part  of  the  product 
of  a  ^,000-h.  p.  dynamo  which  is  operated  b)'  means  of  a 
5,000-h.  p.  water  turbine.      The  turbine  is    140  ft.  below  the 
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Iloor  of  the  power  liousu  of  tlic  Xianara  Falls  I'owcr  Com- 
pany, the  generator  being  located  on  the  Iloor  and  con- 
nected with  the  tnrliine  by  a  shaft  140  ft.  long  in  the  clear. 
An  alternating  cnrrent  is  taken  from  the  dynamo  at  a  voltage 
of  2,200  and  passed  through  a  transformer  which  converts 
it  into  a  direct  cnrrent  of  550 
volts.  This  current  is  carried 
to  the  feeder  system  of  the 
railroad,  which  passes  the 
power  house,  the  switchboard 
apparatus  being  located  in- 
side the  power  house.  An 
interesting  feature  of  the  in- 
stallation is  a  device  invented 
by  Paul  M.  Lincoln,  electrical 
superintendent  of  the  Power 
Company,  which  was  impro- 
vised to  meet  the  conditions  of 
the  agreement  upon  which  the 
power  is  supplied,  viz. ;  that 
the  railway  company  shall  not 
exceed  a  certain  specified  con- 
sumption for  a  greater  space  of  time  than  two  hours  each 
day  for  a  given  number  of  consecutive  days  in  any  calendar 
month.  The  meter  provided  by  Mr.  Lincoln  is  so  arranged 
that  the  excess  of  power  used  over  the  limit  agreed  u)3on,  is 
registered  each  day  by  an  ordinary  clock,  so  that  at  the  end 
of  the  day  the  space  of  time  during  which  the  over-use  has 
been  indulged  in  by  the  railway  is  accurately  shown  upon 
the  dial  of  this  timepiece.  To  insure  regularity  in  the  sup- 
ply, the  transforming  machinery  is  in  duplicate,  so  that  in 
the  event  of  the  breakdown  of  one  machine  the  other  can 
instantly  be  put  into  use.  The  officers  of  the  company 
state  that  the  continuity  and  regularity  of  the  supply  of 
power  is  all  that  could  be  desired,  and  the  advantage  of  such 
a  connection,  doing  away  entirely  with  a  power  house,  will 
be  instantly  appreciated  by  all  railroad  managers. 

The  officers  of  the  company  arc:  president,  J.  T.  Jones, 
Buffalo;  vice-president,  Wm.  15.  Rankine,  New  York; 
secretary  and  treasurer,  Charles  H.  Hill,  Uuffalo ;  superin- 
tendent, Jonn   C.  Brewster,  Niagara  Falls,  X.  Y. 
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The   Niagara  Falls   &    Lewiston  Railway. 

The  Niagara  I'alls  iV  Lewiston  Railway,  better  k\U)wnas 
llie  (iorge  Road,  is  one  of  the  most  lieautiful  routes  that  can 
be  imagined,  passing  as  it  does  along  the  very  edge  of  the 
Whirlpool  Rapids  and  through  the  wild  scenery  of  the  Gorge. 
The  engineering  difhculties  to   be    overcome  were  imiqne   if 
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exception  be  made  of  some  of  the  railroad  construction  in  the 
Rocky  Mountains,  and  its  cost  per  mile  probably  exceede<l 
that  of  any  electric  line. 

What  is  perhaps  the  best  view  of  the  cataract  is  obtained 
from  the  steel  tower  built  an<l  owned  by  the  Niagara  l'"alls 
iV  Lewiston  road.  This  tower  is  300  ft.  high  and  is  located 
on  the  high  bank  opposite  the  Stale    Reser\ati(in   I'ark. 

Starting  at  the  Tower  Hotel  in  Ni.-igara  l'"alls  lln-liMe 
runs  through  Falls  street  to  3rd  and  ilowii  3r(l,  which  has  a 
grade  of  5  ))er  cent',  for  1,600  ft.  I'Voni  tliis  point  there  is 
a  cut  through  the  solid  rock  for  400  ft.  until  the  New  ^'ork 
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Central  tracks  are  reached  ;  this  cut  is  on  a  grade  of  9  per 
cent  and  is  50  ft.  deep  at  the  lower  end  ;  it  is  22  ft.  wide  at 
the  bottom  and  the  walls  have  a  slope  of  .2  in.  per  foot. 
From  here  the  line  descends  to  and  down  the  face  of  the 
cliff  to  the  foot  of  the  cantilever  bridge ;  the  grades  are,  first, 
a  short  one  of  2  per  cent,  then  6  per  cent  for  1,000  ft.,  84  per 
cent  for  2,500  ft.,  and  5  per  cent  for  500  ft.  From  here  to 
Lewiston  the  track  is  along  the  water's  edge  and  from  20  to 
30  ft.  above  it. 

Work  was  begun  April  10,  1S95,  ''"*^'  ^  construction  train 
was  run  to  the  Buttery  elevator,  5  miles  and  700  ft.  84  days 
later.  This  point  was  the  southern  terminus  for  over  a  year. 
The  line  is  seven  miles  long.  The  track  is  laid  with  60-lb.  T- 
rails  on  white  oak  ties,  6x8  in.  x  8  ft.  At  curves  the  inner 
rail  is  protected  by  a  guard  rail  and  a  stringer  6x8  in.  is  laid 
outside  of  the  outside  rail  for  the  entire  distance  that  the 
route  is  along  the  river.  The  most  interesting  section  of 
the  track  from  a  constructive  point  of  view  is  that   between 


tlie  bridges  and  the  Tower  Hotel.  At  the  Michigan  Cen- 
tral cantilever  bridge  the  piers  are  located  on  rocks  project- 
ing from  the  talus,  the  most  southerlv  one  being  but  15  ft. 
from  the  shore  ;  there  are  also  large  boulders  along  the  talus. 
Blasting  was  prohibited  bv  the  bridge  companv  for  fear  that 
tile  structure  might  be  injured.      The  method  ado])tcd  wasto 
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build  three  piers  which  carry  two  plate  girder  trusses,  one  54 
ft.  and  the  other  72  ft.  long,  over  which  the  tracks  are  laid. 
The  north  pier  is  on  the  bank,  but  the  footing  courses  of  the 
other  two  are  under  water,  being  laid  on  bags  of  hydraulic 
cement  carefully  placed  and  rammed  into  the  crevices  between 
the  boulders.  The  center  pier  is  protected  by  riprapping 
and  the  south  one  by  a  heavy  sea  wall,  which  in  turn  is  pro- 
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tutted  hv  riprapping.  Iron  rods  also  were  drifted  into  the 
rock  and  built  into  the  piers,  and  on  the  shore  side  of  the 
sea  wall  tie  walls  were  built  into  the  bank  for  20  ft. 

At  the  Grand  Trunk  bridge  the  railway  company  was 
not  permitted  to  remove  the  badly  weathered  sandstone  and 
shale  covering  the  limestone,  the  only  solid  stone  in  the 
neighborhood,  and  accordingly  built  two  walls.  The  upper 
one  prevents  the  earth  from  above  from  falling  upon  the 
electric  tracks  and  the  lower  one  prevents  the  earth  under 
the  roadbed  from  sliding  into  the  river. 

()t\  the  ascent  up  the  talus,  the  slope  of  the  debris  was 
increased  by  filling  in  with  rock.  Here  the  6xS-in.  guard 
stringer  is  some  4  ft.  from  outside  edge  of  the  slope  and  a 
further  guard  is  provided  near  the  edge.  This  latter  is  a 
stringer  made  up  of  logs  14  in.  in  diameter  and  16  ft.  long, 
which  are  laid  on  posts  14  in.  high  set  at  intervals  of  10  ft. 

The  overhead  line  is  of  No.  00  wire  with  Hillings  & 
Spencer  hangers,  divided  into  sections  of  1,000  ft.  Power  is 
furnished  by  the  llvdraulic  Power  Company. 
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The  road  operates  30  cars  of  the  14  l)cucli  open  tyjie,  34 
ft.  over  all.  The  cars  were  furnished  by  the  lirill  Company, 
which  also  furnished  the  maximum  traction  tracks.  Each 
car  is  equipped  with  two  50-h.  p.  Westinghouse  motors  and 
provided  with  Standard  air-brakes.  Bars  are  provided  on 
the  water  side,  and  heavy  curtains  for  the  shore  side  for 
inclement  weather. 

The  officers  of  the  company  are  :  J.  M.  Brinker,  presi- 
dent ;  F.  C.  M.  Lantz,  vice-president ;  H.  P.  Bissel,  secre- 
tary ;  R.  W.  Jones,  treasurer;  J.  K.  Brooks,  superinten- 
dent; G.  A.  Ricker,  chief  engineer ;  D.  B.  Worthington, 
general  passenger  agent. 

Lewiston  &  Youngstown  Frontier  Railroad. 

This  road  passes  through  the  Niagara  fruit  region  anti 
connects  the  villages  of  Youngstown  and  Lewiston.  Local 
capitalists  were  interested  in  building  a  road  through  this 
region  and  a  company  was  organized  in  the  summer  of  1895. 
Franchises  were  secured  to  lay  tracks  in  Lewiston  from  the 
New  York  Central  station  to  the  town  limits  and  in  Youngs- 
town along  Church  and  Main  streets  to  Fort  Niagara,  and 
it  was  decided  better  to  purchase  a  private  right  of  way 
between  the  villages  rather  than  build  along  the  Ri\Lr  road. 
A  strip  of  land,  30  ft.  wide  was  purchased  some  400  yds. 
east  of  the  River  road  and  fenced  in.  It  is  a  single  track 
railway  of  standard  gage  with  five  turnouts  and  eiul  switches, 
also  a  branch  in  Lewiston  to  the  New  York  Central  freight 
depot  and  one  in  Youngstown  to  the  docks  As  the  country  is 
very  level  there  were  no  diHicult  fillings,  only  a  few  wooden 
liox  culverts,  and  one  trestle  48  ft.  long  and  y  ft.  high  tocon- 
-.trucl.  Thi-  entire  length  of  the  niad  is  10  miles.  The  con- 
slruitiiin  of  ihi'  line  comnu-nced  in  the  sjiring  of  1S96,  the 
contrait  for  llie  roadbed,  cixevliead  work  and  fencing  being 
$C)3, 500  and  was  coniplclrd  in  .\ligu^l  of  llu-  same  vear. 
All  Ihe  fences  and  |)oles  are  [jainU'd  olive  grii-n.  In  llu- 
U\o  lovvns  the  track  is  laid  willi  girder  rails,  67  and  .S7II1. 
and  in    the  country    36-II).    T-rails    are    in   use.      The    power 
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comes  from  the  Niagara  Falls  Hjdraulic  Power  &  Manufac- 
turing Company  whose  station  is  7^  miles  from  Lewiston 
which  gives  a  maximum  distance  of  transmission  16  miles 
The  current  is  conducted  over  a  500,000-c.  m.  stranded  cop- 
per wire  strung  on  the  poles  of  the  "  Gorge  Road  "  and 
connected  to  the  feeders  and  trolley  wire  at  Lewiston.  The 
current  from  one  of  the  1,000-h.  p.  generators  is  raised  to 
750  volts  by  means  of  a  booster  for  the  long  transmission 
The  equipment  is  for  freight  and  light  baggage  as  well  as 
passenger  service.  There  are  four  open  cars  and  two  closed 
combination  baggage  and  passenger  cars  made  by  the  J.  G 
Brill  Company  and  these  are  equipped  with  G.  E.  1,000 
motors.  During  the  past  summer  a  large  freight  traffic  has 
been  handled,  consisting  chiefly  of  peaches,  grapes,  apples 
and  other  fruit,  in  refrigerator  cars  ;  formerly  this  has  all  been 
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teamed  to  Lewiston.  On  account  of  the  rich  country 
through  which  it  runs  and  the  power  facilities  this  road  is  a 
very  prosperous  one.  The  ofticers  arc :  L.  D.  Rumsey, 
president ;  H.  C.  Howard,  vice-president ;  K.  Evans,  secre- 
tary ;  G.  R.Teller,  treasurer  and  R.  B.  Goodman,  super- 
intendent and  engineer. 


Buffalo  &  Niagara  Falls  Electric  Railway. 

The  Buffalo  &  Niagara  Falls  Electric  Railway  corpora- 
tion was  formed  in  1892,  and  the  right  of  way  secured,  but 
liecause  of  the  panic  in  the  following  year  work  was  not 
begun  until  the  spring  of  1895.  '^'^'^  contract  was  awarded 
to  the  White-Crosby  Company  in  May  of  that  year,  and 
tlu-  work  was  completed  in  the  following  .September. 

The  road  comprises  14.5  miles  of  double  track,  extending 
from  the  city  limits  of  Buffalo  to   the  city  limits  of  Niagara 


yOUNGSTOWN    FRONTIER    RAILROAD. 

Falls,  via  Tonawanda  and  North  Tonawanda  ;  the  greater 
portion  of  the  right  of  way  is  along  the  highways — the  old 
military  roads.  The  line  was  an  expensive  one  to  build 
because  the  company  accepted  onerous  conditions  as  to  the 
paving  in  Tonawanda  and  North  Tonawanda,  and  construc- 
ted several  steel  highway  bridges,  and  a  viaduct  over  the 
New  York  Central  and  Erie  railroads  to  avoid  a  dangerous 
grade  crossing  near  North  Tonawanda.  This  viaduct  has 
three  spans,  one  of  42,  one  of  78  and  another  of  182  ft., 
with  approaches  500  and  600  feet  long  respectively ;  the 
clear  space  above  the  steam  tracks  is  35  ft. 

While  as  stated  the  company  has  but  14.5  miles  of  double 
track,  it  has  traffic  agreements  with  the  Buffalo  Railway 
Company  and  the  Niagara  Falls  &  Suspension  Bridge  Rail- 
way Company,  by  which  it  is  enabled  to  run  its  cars  from 
the  center  of  one  city  to  the  center  of  the  other,  making  a 
route  of  23  miles.  Under  these  agreements  the  company 
also  issues  transfers  good  over  the  local  lines.  The  Buffalo 
agreement  is  for  50  years,  and  that  at  Niagara  Falls  for  35 
years. 

The  track  work  is  of  the  best;  73-lb.,  7-in.  girder  rails 
of  a  special  section  rolled  by  the  Cambria  Iron  Works, 
in  60  ft.  lengths,  are  laid  on  oak  ties  6x9  in.  x  8  ft.,  spaced 
2  ft.  between  centers,  and  the  line  is  ballasted  with  crushed 
stone,  top  dressed  with  gravel  rolled  hard.  The  rails  are 
bonded  with  Chicago  bonds.  The  overhead  work  is  car- 
ried on  octagonal  Norway  pine  poles.  The  line  is  divided 
into  three  sections,  two  of  4  miles  and  one  of  S,  and  there 
are  some  52  miles  of  No.  0000  feeders,  and  14  miles  of  500,- 
000-c.  m.  wire,  which  was  furnished  by  Washburn  &  Moen 
and  John  A.  Roebling's  Sons  Company. 

The  road  is  operated  by  power  furnished  by  the  Niagara 
Falls  Power  Company,  and  the  company  has  also  a  power 
station  of  its  own,  at  North  Tonawanda,  which  was  built 
wlT-n  the  road  was  first  constructed — before  the  transmis- 
sion line  was  built.  This  is  used  at  present  when  heavy 
traffic  demands  it,  particularly  in  the  summer.  The  com- 
pany expects  to  place  transformers  in  the  power  house  at 
North  Tonawanda,  in  the  near  future,  and  discontinue  the 
use  of  the  steam  plant. 

The  company  owns  35  motor  cars,  which  are  28  ft.  inside, 
and  |o  ft.  oxer  all,  on  double  trucks  baying  33  in.  wheels. 
Both  cars  and  trucks  were  furnished  In'  tiic  J.  G.  Brill 
Company.  The  car-barn  is  located  near  the  center  of 
the  line  and  is  an   exceptionally  fine   building   of  its   class  ; 


^Di£d%iWdi\5\gvkW 


655 


\V.    CARL    ELY. 


BURT    VAN    HORN. 


C.    K.    .MARSHALL. 


the  ilimeiisions  are  7^  .\  390  ft.,  includiiif^  ortice  and 
repair  shops.  The  fare  from  Niagara  Falls  to  Buffalo 
and  return  is  50  cents,  one  way  35  cents.  During  the 
dav  the  regular  cars  run  every  15  minutes,  and  oftener 
when  the  trafHc  demands  it ;  during  the  week  of  the 
(jrand  Army  encampment  there  was  a  continuous  service 
at  5-minute  intervals  from  Buffalo  to  Niagara  Falls,  during 
the  entire   week. 

The  service  afforded  is  appreciated  by  the  citizens  of  Buf- 
falo and  tourists,  as  the  number  of  passengers  carried  indi- 
cates.     From  the  opening  of  the  road,  (September  22,  1895  ) 


to  July  t,  1S96,  the  number  of  passengers  carried  was  662,- 
435;  from  July  i,  1S96  to  July  1,  1S97,  there  were  1,135,- 
351  passengers  carried  over  the  line. 

The  officers  of  the  company  are  lion.  W.  Caryl  lilv, 
president;  II.  H.  Littell,  vice-president;  Burt  Van  Horn, 
secretary,  treasurer  and  general  manager,  and  C.  K.  Marsh- 
all, superintendent. 

The  directors  are,  W.  Caryl  Ely,  II.  11.  Littell,  II.  M. 
Watson,  Henry  J.  Pierce,  John  J.  McWilliams,  George  II. 
Dunbar,  Robert  L.  Fryer,  Burt  Van  Horn  and  Joseph  T. 
lones. 
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Buffalo    Railway   Company. 

The    intimate    connection   existing    between    Buffalo    anil 
Niagara  Falls,   since  the  completion   of  the  electric  railway 
and  the  power  transmission   line,  would  make  an   article  on 
the  street  railways  of  Niagara   Falls  incomplete  unless  men- 
tion were  made  of  the  street   railway  system  of  Buffalo,  and 
much  more  so  since  these  in- 
terests   owe    so    much    to   the 
officials    of   the    Buffalo    Rail- 
way Company. 

Buffalo  is  particularly  well 
located  for  the  dexelopment  of 
a  street  railway  system  ;  it  is 
the  trans-shipping  point  for  the 
greater  part  of  the  lake  com- 
merce, and  this  fact  has  con- 

.  ^  , centrated  the  business  interests 

^^^^  in    a   small   area    on    the    lake 

f  front,    from     which     the    city 

spreads    out     fanwise    to    the 
H.  M.  WATSON.  north  and  east,  with  an  area  of 

40  square  miles.  The  manu- 
facturing interests  are  large  and  will  continue  to  grow  as 
more  use  is  made  of  the  cheap  power  from  Niagara. 

The  Buffalo  Railway  Company  operates  150  miles  of 
track,  of  which  it  owns  77  miles,  all  of  which  is  within  the 
city  limits.  This  company'  was  organized  in  1890  and  char- 
tered for  999  years,  and  it  is  particularly  fortunate  in  havitig 
franchises  for  the  same  term,  of  which  but  30  years  have 
elapsed.  The  capital  stock  of  the  company  is  $6,000,000, 
of  which  some  10  per  cent  is  carried  in  the  treasury,  and  its 
funded  debt  is  $5,170,000,  the  greater  part  of  which  being 
the  bonds  of  the  constituent  companies,  and  the  bond  issue 
of  the  Crosstown  road. 

All  lines  are  operated  by  electricity  ;  the  change  from  horse 
to  electric  traction  begati  six  years  ago,  about  the  time  the 
present  management  took  charge  of  the  road,  and  the 
last  car  was  run  November  10,  1894,  at  which  time  the  com- 
pany operated  about  140  miles  of  track.  Since  that  time  but 
slight  extensions  have  been  made  to  the  line ;  the  increase 
in  the  number  of  cars  however  in  these  three  years  was  from 
345  to  500  at  the  present  time.  The  importance  of  the  sys- 
tem and  the  value  of  the  property  is  shown  by  the  traffic 
returns:   in    1896    the    gross  receipts  of  the  company   were 
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$  1 ,867,000,  being  exceeded  by  but  i  2  other  comjianies  in  the 
United  States. 

There  are  in  the  territory  contiguous  to  Buffalo  seven 
interurban  lines,  having  in  the  aggregate  79  miles  of  track, 
which  are  valuable  as  feeders  for  the  Buffalo  system.  All 
these  lines  terminate  at  the  city  limits. 

The  officers  of  the  Buffalo  Railway  Company  are  Iienr\ 
M.  Watson,  president;  H.  H. 
Littell,  vice-president  and 
general  manager ;  Joseph  S. 
Baecher,  secretary  and  treas- 
urer;  Peter  C.  Deming,  su- 
perintendent. 

Mr.  Watson  is  well  known 
to  street  railway  men,  having 
been  president  of  the  Ameri- 
can Association  in  1890-91. 
He  was  at  that  time  president 
of  two  of  the  street  railways 
of  Buffalo.  It  was  through 
his  efforts  that  the  roads  of 
that  city  were  brought  into  a 
single  system. 

Mr.  Littell  was  the  first  president  of  the  American  Asso- 
ciation, being  at  that  time  general  manager  of  the  Louisville 
City  Railway  Company,  thus  giving  to  the  Buffalo  Railway 
Company  the  honor  of  having  two  past-presidents  among 
its  officers.  Mr.  Littell  became  vice-president  and  general 
manager  of  the  company  just  as  the  lines  were  being 
changed  to  electricity,  and  to  his  experience  and  executive 
ability  the  efficient  operation  of  the  company  is  largely 
due.  To  him  also  is  due  much  of  the  credit  for  the  con- 
struction of  the  power  transmission  line  to  Buffalo,  the  Buf- 
falo Railway  Company  being  the  first  to  contract  for  power, 
and  urging  upon  the  Power  Company  the  necessity  for 
rapid  work  until  the  line  was  completed. 

Few  delegates  to  the  convention  will  be  satisfied  to  return 
home  before  they  have  inspected  the  Buffalo  lines,  which 
will  be  found  splendid  examples  of  the  best  practice  in 
modern  street  railroading. 

"The  Canadian  Route." 

The  Niagara  Falls,  Park  &  River  Railway,  or  as  it  is 
more  quickly  termed,  "  The  Canadian  Route,"  is  an 
extremely  interesting  road.     When   Father  Hennepin  made 
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his  famous  journey  in  167S  he  foUoweil  identically  the  same 
route  from  Queenston  to  Chippewa  which  is  now  tra- 
versed hv  this  road,  and  could  he  return  to  earth  it  is  prob- 
able he  would  be  no  less  astonished  at  this  modern  system 


tion  cars  are  used,  with  three  tiers  of  longitudinal  seats,  so 
arranged  that  each  passenger  secures  an  uninterrupted  view. 
The  special  scenes  of  interest  include  the  historic  Queens- 
ton,    Brock's    Monument,    the    battleground    of    Queenston 


of  travel  than  he  was  when 
his  eyes  gazed  for  the  first 
time  on  one  of  Nature's 
greatest  pictures. 

The  road  is  13^  miles 
long,  double  tracked  on  rock 
ballast,  and  affords  the  finest 
views  to  be  had  from  the 
Canadian  side;  in  fact,  to 
properly  appreciate  the 
.\merican  Fall  one  must 
view    it    from    the  Queen's 

dominion.  In  the  construction  of  the  road  no  expense  was 
si)are<l  to  secure  a  perfect  roadway.  The  bridges  are  of 
sleel,  resting  on  pedestals  of  finest  masonry  ;  the  curves  are 
protected  with  guard  rails  and  rail  braces,  perniilling  a  high 
rate  of  speed   where  desired.     Specially   designed  observa- 


Ileighls,  till-  ruins  of  two 
forts,  after  which  the  road 
skirts  the  gorge  until  the 
Whirlpool  is  reached.  The 
Whirlpool  Ravine  is  cross- 
11  a  splendid  steel 
slniiliiri'  300  ft.  long  and 
1^^  ft.  high.  Here,  also, 
the  comjiany  has  an  incline 
railway,  operated  by  grav- 
ity, water  being  used  for 
counterbalance,  and  which 
takes  the  tourist  down  300  ft.  to  the  water's  edge.  Resuming 
the  journey,  the  road  passes  through  the  city  of  Niagara 
l''alls,  Canada,  and  crosses  the  Dufferin  islands,  which  afford 
splendi<l  views  of  the  Rapids  and  Kails.  A  sleel  bridge  |o(> 
ft.  long  carries    the    road    from  the  islands  to  the  mainland. 
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where  the  Hue  skirts  the  river  for  a  mile  and  a  half  to 
Chippewa,  where  connection  is  made  with  steamers  for 
Bnffalo. 

The  company  built  its  own  power  house,  a  substantial 
structure  of  stone,  in  which  are  installed  three  American 
turliines  of  45  in.  diameter,  working  under  a  head  of  62  ft. 
and  delivering  1,000  h.  p.   each. 

The  water  is  taken  from  the  rapids  just  above  the 
Falls  by  a  flume  200  ft.  long  to  the  gates  ;  here  it  plunges 
a  depth  of  62  ft.  on  the  turbines  below,  and  is  then  carried 
away  by  a  tunnel  600  ft.  long,  discharging  underneath  the 
Falls.  The  power  is  convej'ed  by  the  proper  shafting  and 
belting  to  the  dynamos,  in  such  a  manner  that  any  re- 
quired number  of  these  machines  may  be  used  as  necessity 
demands. 

The  generators  are  General   Electric  multipolar  200-k.  w. 
Forty-one  cars  are  in  operation,  equipped  with  G.  E.,  VV.  P. 
50  motors.     There  are   seven    feeders   ranging  in  size  from 
No.  o  to  No.  000,000.    An- 
other incline  at  the  Maid  of 
the  Mist  landing  is  owned 
by  the  company,  this  incline 
being  worked  by  electricity. 

The  "Canadian  Route" 
commenced  operation  the 
year  of  the  World's  Fair 
and  during  the  short  season 
available,  carried  420,000 
passengers. 

In  addition  to  the  pop- 
ularit}'  of  the  route  with 
loyal  Canadians,  thousands 
of  Americans  come  over  to 
make  the  trip. 

The  officers  are  E.  B. 
( )sler,  Toronto,  president ; 
W'm.  Ilendrie,  Hamilton, 
vice-president;  R.  A. 
Smith,  Toronto,  secretary  ; 
W.  I'hillips,  manager;  ]. 
C.  Rotherv,  superinten<lent, 
;ind  ].  E.  Stephenson,  gen- 
eral )5assenger  and  ticket 
agent,  Niagara  Falls. 


BRIDGES  ACROSS  THE  NIAGARA. 


BRIDGE   TO   BE   REMOVED  TO    LEVVISTON. 


Members  of  the  American  Street  Railway  Association  who 
attend  the  Niagara  convention  will  witness  the  early  stages 
of  a  work  that  is  destined  to  result  in  the  erection  of  a  sec- 
ond great  steel  arch  across  the  gorge  and  the  passing  away 
of  the  last  of  the  famous  suspension  bridges  between  the 
Falls  and  Whirlpool  Rapids.  In  the  construction  of  these 
new  arches  connecting  the  Dominion  of  Canada  with  the 
United  States,  it  is  interesting  to  note  the  provision  made  for 
the  passage  of  electric  cars  over  them,  thus  defining  quite 
clearly  the  recognition  the  trolley  is  receiving  in  New  Niag- 
ara. The  demands  of  the  locality  about  the  Falls  are  such 
that,  in  order  to  accommodate  the  pleasure  travel,  it  is  easy 
to  be  seen  that  electricity-  has  played  an  important  part  in 
the  innovation  in  bridge  building  to  be  found  there. 

The  old  railway  suspension  bridge  is  but  a  memory  now, 
it  having  been  removed  during  the  past  summer.  As  orig- 
inally built  this  structure 
was  of  wood  with  stone 
towers.  The  first  train 
crossed  it  March  S,  1S55. 
The  first  connection  be- 
tween the  cliffs  was  made 
by  a  kite  string  as  described 
elsewhere.  In  iSSo  the 
suspended  structure  of  this 
bridge  was  renewed  in  steel, 
and  in  18S6  the  stone  towers 
were  replaced  by  steel  ones. 
The  suspension  bridge  was 
a  single  track  structure  on 
its  upper  deck,  and  the  de- 
mands of  the  time  were  for 
better  facilities  for  crossing 
the  gorge,  and  so  the  new 
arch  was  built  with  double 
tracks  on  its  upper  deck, 
and  a  trolley  track  on  the 
lower  floor. 

The  secontl  steel  arch 
now  building  will  re]ilace 
the  upper  suspension  bridge, 
and  it    will    be    the    fourth 
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brulge  erected  on  this  site.  The  first  bridge  here  was  in 
1 868,  connection  between  the  cliffs  having  been  made  by 
carrying  a  cord  across  on  an  ice  bridge,  and  previons  to  that 
time  the  method  of  crossing 
was  by  a  ferry.  The  bridge 
was  opened  on  January  2,  1869. 
It  was  a  wooden  structure, 
which  in  1887-S,  gave  way  to 
a  bridge  of  steel.  During  a 
violent  wind  storm  on  the 
night  of  January  10,  1S89,  this 
structure  was  torn  from  the 
suspenders  and  dropped  into 
the  gorge,  a  large  portion  of 
it  still  being  hidden  beneath 
the  waters  of  the  riyer.  The 
bridge  was  at  once  rebuilt, 
and  it  is  this  structure,  less 
than  10  years  old,  that  is  to  be 
replaced  by  the  second  arch.' 
It  will  have  a  double  trolley- 
track,  carriageways  and  walks. 

When  taken  down  the  suspension  bridge  will  be  rebuilt 
on  the  site  of  the  old  Lewiston  bridge,  seven  miles  below 
the  Falls,  which  was  destroyed  by  wind  April  16,  1S64,  and 
never  rebuilt.     In  the  spring  of   1S64  a  big  ice  jam  piled  up 


SKETCH    OF    PROrOSEU    BRIDGE 


about  the  guys  of  the  old  bridge  at  Lewiston,  and  in  order 
that  the  ice  should  do  them  no  damage,  they  were  loosened. 
During  the  pleasant  weather  that  followed  the  bridge  attend- 
ants overlooked  the  loose  guys, 
and  when  the  high  wind  came 
up,  the  bridge  fell  an  easy  prey 
to  its  force,  and  it  has  eyer 
since  stood  a  wreck  marking 
man's  forgetfulness.  It  is  un- 
ilerstood  a  trolley  track  will 
also  be  laid  on  the  bridge  to 
be  built  at  Lewiston,  and,  if 
so,  it  will  result  in  several  trol- 
kv  loops  about  the  gorge,  for 
crossing  by  trolley  will  then 
be  possible  at  three  points. 

The  opening  of  the  new 
steel  bridge  was  made  the  oc- 
casion of  a  three  days  carnival 
in  the  latter  part  of  September. 
The  bridge  had  been  open  for 
traffic  for  some  weeks  but  a 
popular  entertainment  was  designed  to  attract  visitors  to  the 
Falls.  A  feature  of  the  three  days  celebration  was  that  the 
lower  deck  of  the  bridge  was  thrown  open  and  no  tolls 
chargfeil. 
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THE  FALLS  HARNESSED. 


Niagara  Falls  now  has  the  right  to  lay  claim  to  being  the 
"Power  City"  of  America.  That  this  idea  was  in  the  minds 
of  those  who  settled  the  district  about  the  Falls  is  shown  in 
the  name  given  to  the  first  village,  Manchester.  Ever  since 
the  first  saw-mill,  built  in  1725  and  operated  by  water  power 
from  the  Falls,  men  had  been  endeavoring  to  perfect  plans 
whereby  at  least  a  portion' of  the  great  power  there  might 
be  diverted  to  industrial  purposes.  While  the  probable 
future  of  the  Falls  was  indicated,  before  the  practical  diffi- 
culties could  be  overcome,  such  improvements  had  been 
made   in   the  steam  engine  and  the  cost  of  steam  power  so 


There  are  now  two  power  companies  at  the  Falls,  the 
Niagara  Falls  Power  Company  and  the  Niagara  Falls 
Hydraulic  Power  &  Manufacturing  Company. 

The    Niagara     Falls    Power    Company. 

In  1S85  Thomas  Evershed,  division  engineer  of  the  New 
York  State  Canals,  was  called  upon  to  devise  a  plan  for  the 
more  extensive  utilization  of  the  power  of  Niagara,  and  the 
idea  as  developed  by  him  was  to  do  so  in  such  a  manner  as 
to  preserve  the  natural  beauty  of  the  Falls.     During  a  long 


INTERIOR   OF    STATION — NIAGARA    FALLS   POWER    COMPANY. 


rcduccil,  that  water  powers  were  not  sought  out  and  devel- 
oped as  before.  At  Niagara  a  few  small  plants  were  built 
but  nothing  of  magnitude  was  done. 

In  the  early  40's  Augustus  Porter,  who  was  one  of  the 
large  proprietors  at  Niagara,  proposed  an  extension  to  the 
system  of  canals  and  races  then  in  use  and  in  connection 
with  others  arrangernents  were  made  for  the  building  of  a 
canal.  Many  delays,  however,  ensued,  and  it  was  not  until 
1 86 1  that  the  plan  was  carried  out.  In  that  year  Horace  H. 
Day,  the  successor  to  the  original  company,  completed  a  canal 
35  ft.  wide,  8  ft.  deep  and  4,400  ft.  long  through  which  water 
was  brought  from  the  river  above  the  Falls  to  a  basin  on  the 
bluff  of  the  lower  river.  Various  mills  were  established  on 
the  margin  of  this  basin  ;  the  wheels  installed  drew  water 
from  the  basin  and  discharged  it  through  short  tunnels 
terminating  in  the  face  of  the  bluff.  This  afterward  was 
acijuired  by  the  Niagara  Falls  Hydraulic  Power  &  Manu- 
facturing Company. 


career  as  an  engineer  Mr.  Evershed  had  been  engaged  upon 
work  in  the  Niagara  River  district  and  he  was  at  this  time 
laying  out  the  New  York  State  Reservation. 

Charles  B.  Gaskell,  who  was  the  oldest  user  of  water 
power  at  Niagara,  after  consultation  with  Mr.  Evershed 
associated  himself  with  seven  other  gentlemen  of  Niagara 
Falls  and  obtained  a  charter  from  the  state  of  New  York 
March  31,  1886,  which  was  afterward  amended  and 
enlarged  by  several  successive  acts.  Mr.  Evershed  issued 
his  plan  and  estimate  July  i,  1886,  and  it  was  at  once 
demonstrated,  as  was  the  case  when  ocean-going  steamers 
were  first  proposed,  that  the  scheme  was  impossible,  and 
further,  that  if  it  were  possible,  no  one  would  make  use  of 
the  power.  It  required  three  years  for  the  promoters  to 
convince  capitalists  that  the  undertaking  would  be  a  com- 
mercial success. 

The  Cataract  Construction  Company  was  organized  in 
1889.     Those  interested   in  this  company  were  William   B. 
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Rankine,  Francis  Lynde  Stetson,  J.  Pierpoiit  Mori^an,  Ham- 
ilton McK.  Twomhly,  Edward  A.  W'ickcs,  Morris  K. 
Jesup,  D.  O.  Mills,  Charles  F.  Clark,  Edward  1).  Adams, 
Charles  Lanier,  A.  J.  Forbes-Leith,  Walter  Howe,  John 
Crosby  Brown,  F.  W.  Whitridge,  W.  K.  \'anderbilt, 
George  S.  Bowdoin,  Joseph  Larocque,  Charles  A.  Sweet  of 
Buffalo,  and  John  Jacob  Astor.  Mr.  Adams  was  chosen 
president  of  the  company  ;  Dr.  Coleman  Sellers,  of  Phila- 
delphia, was  retained  as  general  consulting  engineer,  and 
Clemens  Herschel,  formerly  of  Hohoke,  as  hydraulic 
engineer. 

Mr.    Eyershed's   plan  was  adopted   with   some    modifica- 
tions, and    after  thus  fixing  upon    the  general   arrangement, 


Taking  up  first  the  general  plan  of  the  installation.  Water 
is  drawn  from  the  riyer  at  a  point  a  mile  and  a  quarter  aboye 
llie  Falls,  and  conducted  to  the  power  house  through  a  canal 
whiih  extends  inwardly  1,700  ft.  This  canal  is  250  ft.  wide 
at  its  mouth,  which  is  600  ft.  from  the  shore  line.  The 
walls  are  of  solid  masonry,  17  ft.  high,  3  ft.  thick  at  the  top 
and  S  ft.  thick  at  the  base,  laid  up  in  American  cement 
mortar.  The  power  house  is  along  the  side  of  the  canal, 
and  the  walls  of  the  latter  are  piferced  by  10  inlets,  guarded 
by  gates  which  permit  the  deliyery  of  water  to  the  wheel 
pit  in  the  power  house. 

The  wheel  pit  is  an  elongated  shaft,  140  ft.  long,  iS  ft. 
wide  and  i  78  ft.  deep.     This  pit  is  lined  on  the  bottom  with 
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attention  was  given  to  two  important  features,  the  turbines 
and  the  metho<ls  of  transmission.  For  the  purpose  of 
securing  the  latest  data  from  engineers  and  manufacturers, 
.Mr.  Adams  while  abroa<l  established  the  International 
Niagara  Commission  in  London,  in  June,  1890.  This  com- 
mission consisted  of  Sir  William  Thomson  (  Lord  Kclyin), 
chairman.  Dr.  .Sellers,  Lt.-Col.  Theodore  Turrettini,  of 
Geneva,  Switzerland,  Prof.  E.  Mascart,  of  the  College  of 
France,  and  Prof.  W.  C.  Unwin.  The  commission  exam- 
ined into  the  meth<Kls  of  power  development  and  transmis- 
sion, and  received  competitive  plans  from  some  20  different 
engineers  and  manufacturers,  and  awarded  ,'))22,oo()  in 
prizes.  The  selection  of  l'"aesch  H.  I'iccard  to  design  the  tur- 
bines of  5,CKX>  h.  p.  capacity  and  the  adoption  of  electricity 
for  transmission  in  preference  to  ropes,  hydraulic  pipes,  or 
compressed  air  are  well  known. 


16  in.  of  brick,  the  top  course  being  of  the  best  quality 
paving  brick,  and  on  the  sides,  to  the  height  of  30  ft.  above 
the  top  of  the  invert,  with  from  2  to  2 1^  ft.  of  brick 
masonry.  The  walls  are  capped  with  a  single  course  of 
limestone  30  in.  thick,  and  on  this  are  the  girders  carrying 
the  weight  of  the  penstocks  and  turbines. 

The  wheel  pit  is  connected  by  a  lateral  tunnel  with  the 
main  tunnel  serving  the  purpose  of  a  tail-race,  and  carrying 
the  water  from  the  turbines  to  the  point  of  discharge  just 
below  the  suspension  bridge.  The  length  of  llu'  main  lun- 
nel  is  7,000  ft. ;  in  addition  lliirc  are  tin-  tuiinil  coniieilion 
to  the  wheel  pit  and  a  short  tunnel  circular  in  sliapi-  and  10 
ft.  in  diameter  which  was  provided  with  a  \  ii\\  lo  llie  pos- 
sible development  of  lan<ls  owned  by  the  c()ni|)any  on  the 
north  side  of  the  tunnel. 

The  average  slope  of   the  main  tunnel  is  6  ft.  in   i,i)()();    it 
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was  (Iconu'il  best  to  lower  ihc  portal  so  that  a  considi-ralilc 
portion  of  the  iliseharsfe  might  he  under  water,  and  90  ft. 
from  the  portal  the  grade  is  changed  to  an  ogee,  dropping 
II  ft.  in  that  distance.  The  slope  gives  a  velocity  of  26)2 
ft.  per  second  or  about  20  miles  per  hour  when  running  at 
full  capacity.  The  maximum  height  of  the  tunnel  is  3i  ft. 
and  the  maximum  width  18  ft.  10  in.;  the  net  section  is  3S6 
sq.  ft.  It  is  lined  throughout  with  at  least  four  rings  of  the 
best  hard-burned  brick,  making  the  wall  16  in.  in  thickness. 
At  points  where  from  the  nature  of  the  surrounding  mate- 
rial it  was  thought  best  to  increase  the  thickness  of  the  wall 
there  are  six  and  eight  rings  of  lirick. 


EXTENSION  TO  WHEEL    PIT. 

Work  on  the  tunnel  was  prosecuted  from  three  points, 
two  shafts  and  the  portal,  and  over  1,000  men  were  engaged 
continuously  for  more  than  three  years.  Some  300,000  tons 
of  rock  were  removed  and  16,000,000  bricks  used  for  the 
lining.  The  shafts  were  started  late  in  September,  1S90, 
and  6,700  ft.  of  the  tunnel  completed  in  January,  1893; 
but  the  whole  was  not  finished  till  1894.  The  rock  excava- 
vated  was  used  for  filling  in  the  lands  under  water  which 
were  owned  by  the  company,  and  at  the  present  time  the 
greater  portion  of  the  plant  of  the  Niagara  Falls  Paper 
Mill  is  on  land  so  filled  in. 

Aside  from  the  1)usiness  of  generating  power  in  its  own 
plants  the  company  rents  the  privilege  of  discharging  into  its 


tunnel  as  a  tail-race,  the  Niagara  Falls  Paper  C'ompanv 
having  such  a  lease  and  discharging  into  the  main  tunnel 
by  a  branch  tail-race  7  ft.  in  diameter.  This  installation  is 
unique  in  that  it  is  the  capacity  of  the  tail-race  and  not  the 
supply  of  water  that  is  limited. 

The  penstocks  are  built  up  of  steel  and  are  7  ft.  6  in.  in 
diameter,  tapering  down  from  an  elliptical  section  having  the 
major  axis  about  half  again  as  long. 

The  three  turbines  first  installed  were  built  by  the  I.  P. 
Morris  Company  of  Philadelphia,  after  the  designs  of  Faesch 
&  Piccard  of  Geneva,  Switzerland.  They  each  consist  of 
two  Fourneyron  turbines,  one  being  inverted  and  set  over 
the  other  so  as  to  neutralize  the  weight  on  the  bearing.  Each 
of  the  twin  wheels  is  made  three  stories  high  and  the  speed 
gate  is  a  cylinder  which  moves  up  and  down  on  the  outside 
of  the  turbines.  The  water  from  the  penstock  is  allowed  to 
pass  through  the  disk  of  the  upper  guide-wheels  and  to  act 
vertically  upward  upon  the  disk  of  the  upper  turbine  ;  the 
disk  of  the  lower  guide  wheel  is  solid  and  the  pressure  of 
the  water  upon  it  is  carried  by  rods  extending  through  the 
wheel  casing. 

The  turbine  wheels  are  made  of  bronze,  the  rim  and 
buckets  in  a  single  casting.  The  guide  wheel  has  36  and  the 
turbine  wheel  32  buckets.  The  wheels  discharge  430CU.  ft. 
per  second  and  under  the  available  head,  136  ft.  from  the 
surface  of  the  water  down  to  the  center  of  the  pair  of  wheels, 
will  make  250  r.  p.  m. ;  at  75  per  cent  efficiency  the  output 
is  5,000  h.  p.  The  shaft  is  of  steel  and  hollow,  38  in.  out- 
side diameter,  and  |^  in.  thick,  except  at  the  journals  where 
it  is  II  in.  in  diameter  and  solid.  A  thrust  bearing  is  placed 
near  the  upper  end  of  the  shaft.  It  should  be  mentioned 
that  the  upward  pressure  of  the  water  on  theshaft  is  slightly 
in  excess  of  weight  of  the  shaft  and  dynamo  fields.  The 
speed-gate  is  operated  by  the  governor  and  the  speed  regu- 
lated by  its  movements.  For  shutting  down  entirely  the 
head-gates  leading  to  the  penstock  are  used. 

The  dynamos  are  perhaps  the  most  interesting  machines 
of  their  class  that  have  yet  been  installed,  and  were  built  bv 
the  VVestinghouse  Electric  &  Manufacturing  Company  after 
the  designs  of  Prof.  George  Forbes.  They  are  of  the 
umbrella  type,  the  field  revolving  and  the  armature  being 
stationarv.  The  field  ring  serves  as  a  fiy-whcel  for  the 
turbine. 

Each  generator  is  11  ft.  6  in.  high  from  the  bottom  of  the 
bedplate  to  the  floor  of  the  bridge,  which  extends  over  them, 
for  the  purpose  of  giving  access  to  the  brushes  bearing  upon 
the  collecting  rings  at  the  top  of  the  shafts.  The  diameter 
of  the  revolving  field  ring  is  11  it.  "jy^  in.;  these  rings  are 
of  nickel  steel,  forged  in  a  single  piece  by  the  Bethlehem  Iron 
Company.  Each  generator  deHvers  5,000  electrical  horse- 
power and  requires  about  5,150  h.  p.  to  be  delivered  through 
the  turbine  shaft,  when  at  full  load.  The  total  weight  is 
1 70,000  lbs.,  about  79,000  lbs.  being  revolving  weight.  There 
are  six  pairs  of  poles  and  the  generators  deliver  a  two  phase 
alternating  current  at  2,200  volts. 

The  governors  are  after  the  design  of  Faesch  &  Piccard. 
An  interesting  feature  of  the  governing  is  that  only  one  is 
effective.  The  alternators  are  run  in  multiple  so  that  they 
must  run  in  synchronism  and  the  speed  be  that  of  the  fastest 
governor.  In  practice  it  is  impossible  to  set  all  the  gover- 
nors for  the  same  speed  and  only  the  one  set  for  the  highest 
speed  does  the  work. 

The  power  station  which  houses  the  generators  and 
covers  the  wheel  pit  is  a  handsome  building  of  Queenston 
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limestone  in  the  Moorish  style  of  architeeture  and  is  along 
the  side  of  the  canal.  A  hridgc  connects  it  with  the  trans- 
former house.  The  machinery  hall  is  a  plain  pilch-roof 
structure  that  can   readilv    he  extentleil    to    cover    the    new 


renlin>^-  power.  In  this  connection  should  lie  nieuticnieil  the 
facilities  for  swilchiuLr  which  are  afforded  by  the  Niagara 
function  Railway  Company  (an  allied  company)  whereby 
any    occuj)ant  of    a    mill-site    may    receive    cars    from    and 


wheel  pit  without  marring  its  symmetry.  Three  of  the  lo 
units  contemplated  were  first  installed  and  during  the  last 
summer  work  has  been  progressing  on  the  new  wheel  pit 
which  when  completed  will  provide  for  the  other  seven 
units. 

The  \iagara   Power  Company  owns  1,072  acres  of  land 
al>out   its  station,  and  leases   it  to   manufacturing  concerns 


deliver  them  directly   to  any   of   the   railroads  entering  the 
Buffalo-Niagara  Falls  district. 

The  first  lo  use  power  from  this  plant  was  the  Pittsburg 
l<  eduction  Company  which  has  a  contract  for  3,500  h.  p. 
'i'lu-  current  is  by  means  of  static  and  rotary  transformers 
converted  to  a  direct  current  at  160  volts.  This  conversion 
is  in  two  parts;   first  in  static  transformers  to  a  two-phase 
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alternating  current  at  115  volts;  second,  in  rotary  converters 
to  a  direct  current  at  160  volts.  This  company  is  engaged 
in  the  manufacture  of  pure  aluminum  from  an  oxide  of  the 
metal  bv  smelting  it  in  retoi'ts,  the  mass  being  melted  and 
the  aluminum  reiluced  by  means  of  an  electric  current. 
The   Carborundum  Company  takes   1,000  h.  p.  from   tlie 


WESTINGHOUSE   ARMATURE. 

Niagara  Power  Company  and  this  is  received  in  a  single 
static  transformer  built  by  the  General  Electric  Company 
which  reduces  the  voltage  from  2,200  to  250 ;  a  reactive  coil 
is  employed  to  control  this  from  the  maximum  down 
to  as  low  a  voltage  as  90. 

Carborundum  is  a  silicate  of  carbon  made  by  subjecting 
the  constituents  to  an  intense  heat  in  an  electric  furnace. 
The  furnace  is  filled  about  half  full  of  salt,  sawdust  and 
glass  sand  and  on   this  is  laid  a  core  of  coke  about  21  in.  in 


diameter  and  14  ft.  long;  contact  is  made  at  the  ends  by 
packing  the  coke  tightly  about  bunches  of  carbon  rods 
which  constitute  the  electric  terminals.  The  furnace  is  then 
filled  with  salt,  sawdust  and  sand.  The  current  heats  the 
core  to  incandescence  and  after  24  hours  the  process  is  com- 
plete, the  carborundum  being  removed  in  crjstals.  This  is 
broken  up,  sorted  to  size  and  moulded  with  a  binding 
material,  into  wheels,  etc.,  for  grinding  and  polishing. 

The  Acetylene  Light,  Heat  &  Power  Company  was  using 
1,000  h.  p.,  the  current  being  transformed  to  100  volts,  but 
because  of  the  increase  in  the  demand  for  calcium  carbide 
has  recently  increased  its  plant  and  now  takes  5,000  h.  p.  In 
order  to  display  the  illuminating  power  of  acetjdene  the  corn- 
pan}'  has  placed  search  lights  along  the  river  and  at  the  Falls  ; 
they  give  a  beautiful  effect  and  are  greatly  appreciated  by  visi- 
tors, as  heretofore  the  Falls  have   been  in  darkness  at  night 

The  Niagara  Electro-Chemical  Company  has  a  capacity 
of  about  1,000  h.  p.,  but  until  recently  was  using  only  400 
h.  p.  It  receives  current  at  2,200  volts  and  reduces  the 
voltage  to  115  in  static  transformers;  this  is  then  changed 
to  direct  current  at  160  volts  by  rotary  converters,  of  which 
the  company  has  three  of  250  k.  w.  each.  In  this  plant  the 
current  is  used  almost  exclusively  for  the  manufacture  of 
sodium,  decomposing  the  caustic  soda  of  commerce. 

The  Central  Power  &  Conduit  Company  uses  some  1,000 
h.  p.  which  is  transformed  to  a  pressure  of  1 1,000  volts  and 
transmitted  to  Buffalo.  At  the  Falls  end  there  are  two 
transformers  located  in  the  transformer  house  across  the 
canal  from  the  power  house.  Each  has  a  capacitj'  of  935 
k.  w.  They  are  94  in.  high  on  a  base  56x64  in.,  and  weigh 
25,000  lbs.  each  ;  they  are  cooled  by  a  blast  of  air  driven  up 
through  the  core  and  cells.  At  the  Buffalo  end  there  are 
three  transformers  which  step  down  the  current  from  10,700 
volts  (the  line  loss  being  300)  to  370  volts.  This  current  is 
carried  to  two  500-h.  p.  rotary  converters  which  feed  the 
railway  bus  bars  at  500  volts.  This  equipment  was  fur- 
nished by  the  General  Electric  Company. 

The  transmission  line  to  Buffalo  was  built  by  the  Niagara 
Falls  Power  Company  at  great  expense.  The  line  is  26 
miles  long,  and  for  18  miles  a  strip  of  land  30  ft.  wide  was 
purchased  outright ;  for  five  miles  the  line  is  along  the  Erie 
Canal.  The  line  was  constructed  by  the  White-Crosby 
Company  of  Baltimore. 
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Cellar  poles,  i8  in.  at  tlie  Initt,  S  in.  at  the  lop  and  from  -^^ 
to  65  ft.  long  were  planted  75  ft.  apart.  These  poles  carry 
three  cables,  each  of  19  strands,  having  a  total  cross-section 
of  3^0,000  c.  m.  For  the  last  4,200  ft.  the  cables  are  laid  in 
vitrified  tile  ducts.  One  of  the  greatest  ilitKculties  in  the 
constrnction  of  the  line  was  in  securing  insulators  which 
would  stand  a  high  voltage  test.  By  co-operation  with  the 
manufacturers  great  improvements  were  made  in  the  insul- 
ators. That  adopted  was  a  double  jietticoated  one  of  porce- 
lain, made  by  the  Imperial  Porcelain  Works  of  Trenton, 
X.  J.  All  of  the  feeder  cables  for  this  line — two  order  for 
75  miles  each,  150  miles  of  3^0,000-c.m.  cable —were  fur- 
furnished  bv  the  American  Electrical  Works  of  Providence, 
R.  I. 

Recent  tests  have  shown  the  insulation  resistance  of  the 
line  to  be  300,000  ohms  on  wet  days  and  1,000,000  on  dry 
days.     The   actual    working  efhcicncy   of    the   line   is  very 


Ilvgeia  Ice  Company,  using  ^o  h.  p.  I'or  this  ser\iee  fieu- 
eral  Electric  and  Westinghouse  rotary  converters  are  used, 
being  located  in  the  power  house  of  the  Niagara  Falls 
Tower  Company. 

In  addition  the  Niagara  Falls  iS;  Suspension  Bridge  ami 
the  ]?uffalo  tt  Niagara  Falls  Electric  Railway  each  lake  250 
h.  ]).  for  their  lines. 

Prosjjective  users  of  power  are  the  Mathiesen  Alkali 
Works,  2,000  h.  p.;  the  Chemical  Construction  Company, 
500  h.  p. ;  and  the  Albright  Wilson  Company,  200  h.  p. ;  and 
about  ^oo  h.  p.  is  to  be  used  in  the  grain  elevators  of  Buffalo. 

The  Niagara  Falls  Hydraulic  Power  &  Manufacturing  Company. 

This  company  is  a  powerful  rival  of  the  Niagara  Power 
Company  and  though  comparatively  little  has  been  written 
in  description,  it  is  well  worthy  of  attention,  because  of  the 
contrast    between    the    two.      In   the    case   of    the   Niayara 
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high,  being  79.6  per  cent  between  the  generators  and  the 
railway  circuit,  including  the  losses  of  the  step-up  transform- 
ers, line,  step-down  transformers  and  rotary  convertors. 
This  high  efficiency  indicates  that  it  is  practical  and  eco- 
nomical to  transmit  current  25  miles  at  1  1,000  volts.  The 
transformers,  the  insulation  and  the  line  are  all  designed  for 
a  potential  of  22,000  volts.  This  will  bring  the  losses  lower 
and  make  the  efficiency  still  higher.  At  Buffalo,  rotary  con- 
vertors change  the  alternating  to  a  direct  current  at  500 
volts.  Connections  are  then  made  to  the  feeders  and  trolley 
lines  of  the  Buffalo  Railway  Company,  requiring  no  alter- 
ations in  that  system.  Since  last  November  there  have  been 
but  two  interruptions,  and  these  of  very  short  duration,  so 
that  it  is  demonstrated  beyond  peradventure  that  the  trans 
mission  is  thoroughly  reliable.  Transmission  is  now  only  a 
<|Uestion  of  higher  voltage  for  more  distant  points.  Many 
sanguine  predictions  are  made  about  the  distances  this 
power  can  be  transmitte<l,  but  the  problem  is  gradually  but 
surely  being  worked  out  from  experience. 

father  companies  taking  power  from  this  plant  are  the 
Buffalo  Hi  .Niagara  Falls  Electric  Light  &  Power  Company, 
using  500  h.  p.  of  alternating  current  and  150  h.  p.  of  direct 
current  for  lighting  Niagara  Falls;  the  Niagara  I'alls 
Waterworks  Company,  using  45  h.  p.  at  500  volts,   and    Ihe 


Power  Company  the  power  house  is  on  top  of  the  bluff 
the  wheels  located  in  pits  178  ft.  deep,  e.\cavated  in  the 
rock,  and  the  tail-race  a  tunnel  7,000  ft.  long,  constructed  at 
great  expense.  The  Hydraulic  Company  conilucts  the 
water  to  the  top  of  the  bluff  below  the  Falls  in  an  open 
canal,  thence  down  to  the  bottom  in  penstocks  along  the 
face  of  the  cliff  and  generates  power  at  the  bottom,  utiliz- 
ing the  same  fall  (with  smaller  units,  however,)  with  an 
amount  of  capital  invested  that  is  almost  insignificant  in 
comparison  with  the  other;  and  it  might  be  added  that  the 
turbines  are  of  American  design  in  this   plant. 

The  enterprise  was  the  outgrowth  of  the  first  scheme  to 
make  use  of  any  considerable  part  of  the  power  of  Niag- 
ara. Jacob  F.  Schoellkopf  and  Abram  Chesbrough,  organ- 
izetl  the  company  of  the  present  name  in  1879,  and  infused 
new  life  into  the  hydraulic  canal.  As  already  men- 
lioned  this  canal  was  some  4,400  ft.  long,  terminating  in  a 
basin  near  the  edge  of  the  cliff.  The  company  was  luiable 
to  make  use  of  the  entire  fall  because  it  did  not  own  the 
slope  at  the  water's  edge,  having  merely  the  right  to  dis- 
charge the  water  over  it.  In  1886  the  company  acquired 
these  sloping  lands  aiul  the  fidl  head  of  215  ft.  became 
available. 

The  capacity  of  the  old  canal  was  ulioul    13,000  h.  p.  had 
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ihc  fall  of  JIS  ft-  ''•-•'-■1'  used,  ami  was  fully  taxed  hy  the 
6,000  h.  1).  of  wheels  installed  at  the  lime  the  slophij,'  land> 
were  lioiij;ht. 

The  Cliff  Paper  Company  in  1^9-  erected  its  plant  at  the 
fool  of  the  bluff,  carrying-  water  down  throusih  an  inclined 
tunnel  in  the  upper  part  of  the  bank,  and  a  penstock  along 
the  surface  of  the  slope,  and  was  the  first  to  make  use  of  the 
full  fall. 

In  the  same  year  the  Hydraulic  Power  &  Manufacturing 
Company  began  work,  increasing  the  capacity  of  its  canal, 
widening  and  deepening  it  to  the  present  dimensions,  and 
completed  it  in    1894. 

The  installation  of  the  power  plant  at  the  bottom  of  the 
gorge  soon    followed,   being  completed    in    1S96.      It  is  rec- 


(if  the  right  of  way  is  100  ft.,  the  canal  pro))er  is  but  about  70 
ft.  its  average  depth  being  1  1  ft.  At  its  lower  end,  running 
parallel  with  the  high  bank  there  is  a  basin  400  ft.  longan<l 
JO  ft.  wide.  For  this  installation  a  canal  275  ft.  long,  16  ft. 
wide  and  20  ft.  deep,  in  which  the  water  runs  at  a  depth  of 
16  ft.,  leads  to  a  forebay  iSo  ft.  long,  30  ft.  wide  and  22  ft. 
deep.  This  forebav  is  located  between  the  canal  basin  and 
the  edge  of  the  high  bank,  the  south  end  being  closed  with 
a  wooden  dam  the  idea  being  to  extend  the  foreba)-  at  some 
future  time,  when  another  connection  will  be  made  with  the 
canal  basin.  It  is  over  this  foreba)-  that  the  gatehouse  is 
built  which  covers  the  gates  by  which  the  water  is  let  into 
the  penstocks,  previously  passing  through  racks  for  screen- 
ing out  all  floating  substances  likely  to  endanger  the  wheels 
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ogni/ed  as  one  of  the  recent  great  works  in  the  city,  so  rich 
in  power  facilities  and  development.  The  method  of  devel- 
opment is  plain  and  simple,  and  the  installation  is  winning 
much  praise  from  engineers  for  its  efficiency.  To  all  inter- 
ested in  power  for  trolley  lines  the  plan  has  several  features 
which  will  attract  attention,  especially  as  a  portion  of  the 
power  operates  a  trolley  road  1 5  miles  distant  from  the  power 
station.  The  erection  of  the  plant  was  under  the  immediate 
supervision  of  Wallace  C.  Johnson,  who  is  chief  engineer 
of  the  company. 

The  hydraulic  canal  takes  water  from  the  upper  Niagara 
river  at  about  the  lowest  practical  point,  there  being  a  de- 
scent of  about  50  ft.  from  the  entrance  to  the  canal  to  the 
Falls.     The  canal  is  about  4,400  ft.  long,  and  while  the  width 


in  the  power  house  below.  Under  the  gate  house  there  is 
also  a  gate  by  which  the  canal  can  be  cleaned  at  any  time 
desired.  This  waste  gate  consists  of  two  gates,  each  20  ft. 
deep  and  8  ft.  wide.  It  is  in  the  apparatus  for  handling 
these  gates  that  Mr.  Johnson  takes  especial  pride,  for  it  is 
constructed  after  his  designs,  and  works  most  efficiently. 
In  front  of  each  pair  of  gates  stand  two  cast  iron  cylinders, 
each  about  8  ft.  high,  and  containing  a  piston.  The  tops  and 
bottoms  of  these  cylinders  are  connected  to  a  pump,  run  by 
an  electric  motor,  by  which  oil  can  be  forced  into  the  top  or 
bottom  of  the  cylinders  as  desired.  The  piston  rods  of  the 
two  cylinders  are  connected  at  the  top  by  an  iron  beam  carry- 
ing four  heavy  iron  hoops,  which  take  hold  on  pins  in  the 
gates,   and  by  simply  running    the  pump  and  adjusting  the 
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valves  the  gates  may  be  raised  or  closed  at  pleasure,  one  or 
lioth  gates  being,  handled  at  a  time.  Ky  means  of  this  appa- 
ratus a  pressure  of  100,000  lbs.  can  be  exerted  on  the  gates 
if  iiecessarv.  The  gate  house  itself  is  an  iron  framed  struc- 
ture covered  with  corrugatcti  iron  iSo  \  \6  ft.  The  pen- 
stock that  takes  water  from  the  forebay  to  the  wheels  is  S  ft. 
in  diameter,  and  for  25  ft.  it  proceeds  in  a  horizontal  direction 
to  clear  the  edge  of  the  high  bank,  when  it  descends  in  a 
vertical  direction  135  ft.  to  a  solid  foundation  on  the  lower 
stratum  of  Niagara  limestone.  From  this  point  it  extends, 
on  an  angle  of  4^°,  to  the  power  house  building,  under  the 
floor  of  which  it  runs  about  70  ft.,  being  10  ft.  in  diameter 
for  this  distance.     The  penstock  is  made   of  the  best  quality 


of  lifting  2')  Ions.  The  crane  was  built  by  the  I'.uf- 
falo  Structural  .Steel  Works.  Immediately  on  entering  the 
[lower  house  one  is  imiiressed  by  the  beauty  and  simplicity 
of  the  installation.  ICverv  part  of  the  machines  is  before 
the  attendant's  e\c.  If  an  accident  occurs,  the  cause  can  be 
instantly  determined.  The  four  water  wheels  of  the  plant 
was  made  by  James  Leffcl  it  Co.  of  Springfield,  Ohio. 
They  rest  on  the  Hoor  and  take  their  water  supply  from  the 
penstock  through  five-foot  openings,  each  wheel  having  an 
individual  supply.  The  inlet  pipes  to  the  wheels  can  be 
closed  by  valves  operated  by  hydraulic  pressure.  The  valves 
are  60-in.  and  made  after  Mr.  Johnson's  plans  by  R.  D. 
^^'ood  &  Co.,  of    Philadelphia. 
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of  Steel  plate,  each  piece  of  which  was  rolled  to  special  order 
anil  tested  and  inspected  before  going  into  the  work.  It  is 
.j5y  in.  thick  at  the  top  and  |^  at  the  bottom.  Ritter  I't  Con- 
ley  of  I'ittsburg  did  the  work  on  it.  .\t  the  lower  end  this 
penstock  has  100  lbs.  pressure  to  the  scj.  in.  Beneath  the 
power  house  floor  there  is  a  tail-race  forme<l  by  two  masonry 
walls  17  ft.  6  in.  apart  and  extendhig  from  a  point  6  ft.  below 
the  water  in  the  river  back  to  a  point  20  ft.  above,  or  to  the 
floor  of  the  power  house.  In  this  tail-race  the  entire  lower 
portion  of  the  penstock  with  its  enormous  weight  hangs  sus- 
pended on  iron  supports. 

The  power  house  is  built  of  stone  quarried  on  the  site. 
The  completed  section  is  100  ft.  wide  and  60  ft.  long,  to  be 
extenileil  until  it  is  I  So  ft.  long,  the  work  now  being  in 
progress.  It  is  a  one  story  building,  30  ft.  from  the  floor  to 
the  eaves.  The  roof  is  supported  by  iron  trusses,  leaving 
the  floor  free  from  posts.  All  parts  of  the  interior  are 
reached  by  a  traveling  crane,  operated  by    hand  and  capable 


The  details  of  the  wheels  were  designed  by  James  Lcffel 
iV  Co.'s  engineer,  A.  F.  Sparks,  and  the  entire  weight  of 
each  one  is  about  50  tons.  They  stand  on  very  strong, 
heavy,  double  steel  beams,  placed  upon  solid  foundations  of 
stone,  the  whole  being  of  a  most  substantial  character.  These 
steel  beams  span  the  tail-race,  and  from  the  same  frame  work 
the  horizontal  portion  of  the  penstock  is  supported  by  means 
of  48  iron  rods,  each  i  l4  in.  square.  The  wheels  are  known 
as  James  Leffel  &  Co.'s  Niagara  type,  which  is  their  double 
discharge  turbine  in  form,  and  detail  especially  adapted  to 
the  re(|uirements  of  the  Niagara  development.  This  type 
of  wheel  consists  of  a  large,  flattened,  vertical,  circular 
casing  containing  the  guide  case  of  the  wheel  proper.  It 
is  into  this  exterior  casing  that  the  water  is  admitted  from 
the  supply  pipes  underneath,  llowing  u|)\\  .inls  and  surround- 
ing the  guide  case,  being  admitted  to  the  runner  tbnjugh  a 
series  of  oscillating  guides,  which  constitute  al.so  the  gates. 
From  the  sides  of  this  casing   project   the  discharge   pipes, 
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laU-rally  aiitl  IIkii  downwanl  \>y  a  gradual  ciirvt-,  lo  wliitli 
draft  tubes  20  ft.  in  length  are  attached,  thus  utilizinji  in 
part  the  atmospheric  pressure.  The  heads  of  the  lar<(e 
casing  are  of  curved  form  to  secure  strength.  They  arc 
made  of  cast  iron  31^  in.  thick,  and  a  circular  band  of  steel 
plates  3/(  in.  thick,  double  riveted  to  the  cast  heads,  consti- 
tutes the  straight  or  cylindrical  portion  of  the  case.  It  is 
within  this  casing  and  the  guide  casing  that  the  runner  or 
wheel  proper  is  located  upon  a  horizontal  shaft,  supported 
by  adjustable  ball  and  socket  oil  bearings,  upon  heavy  arched 
iron  bridge-trees  exterior  to  the  outer  casing.  The  runners 
of  the  wheels  are  74  in.  in  diameter,  and  made  of  bron/.c 
and  iron,  very  substantially  built.  The  shell  comprising  the 
buckets  proper,  which  receive  the  water  by  a  sharp  dividing 
diaphragm  or  ridge,  is  made  of  bronze,  the  central  portion, 
upon  which  the  shell  is  rigidly  fastened,  being  of  iron.  The 
wheels  discharge  the  water  laterally  into  the  receiving  or 
discharge  pipes,  and  owing  to  the  peculiarity  of  the  design, 
there  is  no  uncompensated  pressure  upon  any  part  of  tile 
wheel,  and  therefore  no  end  thrust  or  pressure  endwise  on 
the  shaft,  but  the  whole  is  perfectly  balanced  wherever  it 
comes  in  contact  with  the  water.  The  gates  are  of  the 
James  Leffel  pattern,  made  of  the  best  of  steel,  and  are 
operated  b)-  the  dotvble  ring  arrangement  which  is  easily 
within  the  control  of  a  hand  wheel  operated  by  one  person. 
To  the  hand  wheel  shaft  the  automatic:  mechanical  governor 
is  readily  attached,  and  in  this  plant  the  Lombard  governor, 
made  by  the  Lombard  Water  Wheel  Governor  Company 
of  Boston,  is  in  use.     The  head  of  water  is  about  210  ft. 

Tlie  greater  part  of  the  power  from  this  new  plant  is 
transmitted  on  aluminum  cables,  two  in  number,  each  con- 
taining 250  wires,  to  the  top  of  the  high  bank  to  the  new 
aluminum  factory  of  the  Pittsburg  Reduction  Company 
which  has  two  plants  at  the  Falls  ;  the  other  one  has  been 
mentioned.  To  supply  this  power  the  Westinghouse  Elec- 
tric cS:  Manufacturing  Company  built  and  installed  six  560- 
k.  w.  electrolytic  generators.  These  machines  were  installed 
under  the  personal  supervision  of  W.  K.  Dunlap,  the  repre- 
sentative of  the  Westinghouse  company  at  the  Falls  and  are 
directly  connected  by  flexible  couplings  to  the  shafts  of  the 
turbines.  Each  of  the  turbines  nearest  the  high  bank 
operates  two  of  these  generators,  and  each  machine  generates 
2,000  amperes  at  2S0  volts  operating  at  250  r.  p.  m. 

The  six  of  these  machines  are  all  exactly  alike ;  the  field  of 
each  consists  of  eight  laminated  steel  pole  pieces,  which  are 
cast  into  a  circular  yoke  or  frame.  The  armature  core  is  com- 
posed of  punched  steel  disks,  carefully  annealed,  while  the 
core  is  built  upon  an  iron  spider,  which  also  carries  the 
commutator.  The  periphery  of  the  armature  is  slotted  to 
receive  the  winding,  which  is  composed  of  copper  bars  held 
in  slots  by  means  of  retaining  wedges  of  hard  fibre.  These 
wedges  are  driven  into  the  notches  near  the  top  of  the  slot, 
longitudinal  with  the  armature.  Should  it  become  necessary 
to  remove  any  armature  coils,  they  can  be  pressed  out  at 
will.  Ventilating  spaces  through  the  spider  and  armature 
core  are  so  arranged  to  allow  constant  circulation  of  air 
through  the  commutator  and  windings  when  the  machine  is 
running.  The  commutators  are  constructed  from  the  very 
best  hard  rolled  copper  obtainable,  the  segments  being 
spaced  by  prepared  mica  of  such  corresponding  hardness 
that  an  extremely  even  wearing  surface  is  presented  to  the 
brushes.  The  brush  holders  are  supported  by  a  casting 
which  is  secured  to  the  bearing.  Carbon  brushes  are  used. 
The    fourth   turbine   is    used   to   operate    two    generators 


liuilt  by  the  (icneral  ICUclric  Company.  These  generators 
arc  of  750  h.  p.  each,  their  capacity  being  i  ,coo  amperes  at 
1^50  volts.  They  are  rigidly  connected  to  the  water  wheel, 
and  are  run  at  a  speed  of  300  r.  p.  m.  Thev  are  compound 
wound  for  railway  service,  antl  arc  to  be  run  in  multiple. 
Since  the  completion  of  this  installation,  the  Niagara  Falls 
Hydraulic  Power  &  Manufacturing  Compan\-  has  supplied 
the  Niagara  Falls  &  Lewiston  Railroad,  better  known  as 
the  Gorge  road,  with  electric  power  for  operating  its  cars, 
and  also  the  Lewiston  &  Youngstown  trolley  line.  For 
this  latter  service  a  second  generator,  made  by  the  General 
Electric  Company,  is  used  as  a  "booster."  It  stands  on  the 
power  house  floor  directly  in  front  of  the  first  two  genera- 
tors and  their  connected  water  wheel.  The  service  it  gives 
is  very  good,  and  the  voltage  at  Lewistown  is  about  i^So, 
and  that  at  Youngstown,  about  15  miles  distant,  is  about 
507.  The  current  for  the  operation  of  the  Gorge  road 
comes  from  the  same  generators  in  the  power  house,  but  it 
is  taken  from  a  different  panel  of  the  switchboard  so  that  it 
does  not  pass  through  the  "  booster"  before  being  used. 
The  booster  was  tried  at  the  start,  but  the  current  was 
found  too  strong  for  the  Gorge  road.  That  portion  of  the 
installation  furnished  by  the  General  Electric  Company  was 
installed  under  the  supervision  of  I.  R.  Edmands,  the 
Niagara  Falls  representative  of  the  company. 

It  should  not  be  overlooked  that  any  one  turbine  in  this 
new  power  house  can  be  operated  separately.  The  superin- 
tendent of  the  Niagara  Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant,  as  well  as  that  of  the  Buffalo- 
Niagara  Falls  Electric  Light  cS:  Power  Company,  is  F.  G. 
Lott,  who  is  an  electrician  of  wide  experience.  Mr.  Lott  is 
highly  pleased  with  the  efficiency  of  the  "booster"  for 
trolley  line  work,  and  takes  pleasure  in  explaining  its  work- 
ings to  visitors. 

The  business  head  of  the  Niagara  Falls  Hydraulic  Power 
&  Manufacturing  Company  is  Arthur  Schoellkopf,  ex-mayor 
of  Niagara  Falls.  Mr.  Schoellkopf  is  a  man  not  unknown 
in  street  railway  circles,  as  he  was  for  years  president  of  the 
Niagara  Falls  &  Suspension  Bridge  .Street  Railway  Com- 
pany. He  is  a  man  of  extended  means,  and  one  who  has 
done  much  in  developing  the  power  resources  of  Niagara. 

Work  is  progressing  on  the  extension  of  this  powerhouse, 
and  five  more  turbines,  of  2,00 d  h.  p.  each,  will  soon  be  in 
operation. 

In  conclusion  attention  mav  be  called  to  the  success  of 
Niagara  as  a  power  center,  as  evidenced  by  the  fact  that  the 
two  great  supply  companies  are  both  engaged  at  the  present 
time  in  increasing  their  plants. 


THE  PAN-AMERICAN  CONGRESS. 


The  Pan-American  Congress  has  already  begun  to  dawn 
on  the  horizon  of  events,  and  the  location  of  this  promising 
exposition  has  been  chosen.  It  is  midway  between  Buffalo 
and  Niagara  Falls,  directh'  on  the  line  of  the  Niagara  Falls 
&  Buffalo  Electric  Railway,  and  well  served  by  steam  roads. 
Some  of  the  most  prominent  men  in  the  state  of  New  York 
are  on  the  board  of  managers  and  the  grounds  are  in  every 
way  desirable  and  well  suited  to  the  purpose.  It  would  be 
difficult  to  select  a  better  site,  for  while  the  object  of  the 
Congress  is  to  make  the  delegates  familiar  with  the  material 
resources  and  products  of  the  Americas,  no  visitor  from 
abroad  is  satisfied  without  a  glimpse  of  Niagara. 
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OFFICERS  OF  THE  AMERICAN  STREET 
RAILWAY  ASSOCIATION. 


The  convention  of  iSyy  will  lie  the  sixteenth  in  the  history 
of  the  association  ;  a  history  full  of  interest,  and  recording 
an  evolution  as  wonderful  as  it  has  been  beneficial  to  the 
people.  The  importance  of  the  organization  which  rep- 
resents so  stupendous  an  industry  can  not  be  overestimated, 
and  it  is  a  matter  of  pride  that  its  history  is  a  pleasant  one 
to  recall  and  that  its  proceedings  have  vet  to  record  dissen- 
tion,  bitterness  or  strife.  The  A.  S.  R.  A.  was  never  as 
strong  as  it  is  today  ;  it  never  had  a  greater  field  of  useful- 
ness than  now  ;  its  future  was  never  brighter  or  so  full  of 
promise. 

As  in  the  case  of  the  smallest  member  company,  the  secret 
of  success  lies  in  good  management.  The  selections  for 
officers  and  managing  board  have  always  been  well  made, 
and  the  official  roster  this  vear  has  never  been  excelled. 
Evcrv  member  is   a  worker;   each  enjoys  a  long  experience 

THONfAS   C.   PENINGTON,   SKCRETARV    A.   S.    K.   A. 


in  railway  work;  and  their  management  of  the  affairs  of  the 
association  has  been  conscientious  and  praiseworthy. 

The  officers  this  year  are :  President,  Capt.  Robert 
McC'ulloch,  St.  Louis;  first  vice-president,  C.  S.  Sergeant, 
Uoston  ;  second  vice-president.  Col.  U.  15.  Dyer,  Augusta, 
Ga. ;  third  vice-president,  C.  F.  Holmes,  Kansas  City  ; 
secretary- treasurer,  T.  C.  I'enington,  Chicago. 

The  executive  committee  includes  the  above  and  II.  M. 
Littcll,  New  York;  H.  P  Bradford,  Cincinnati;  C.  II' 
Smith,  Troy;  H.  .Sculliii,  Si.  Louis;  (i.  15.  llippee,  Des 
Moines. 

The  list  of  meeting  places,  with  president  for  the  year, 
is  as  follows  ; 

Place.  I'resident.  Year. 

Niagara  Kalis Robert  McCulloch l8ej7 

St.  Louis H.  M.  Littell 1896 

Montreal...  Joel  Hurt 1805 

Atlanta ...  •  Henry  C.  I'ayiii- l8<)| 

Mllwaukci'  !>■  K-  Longstreet 1K9.? 

CIcvelanrl..  John  (i.  Holmes 1892 

Pittsburg  Henry  M.  Watson l8yi 

Buffalo Thomas  Lowry 181/) 

Minm-a|>r)lis George  IJ.  Kerper 18K9 

Washington Chas.  B.  Holmes 1888 


Philadelphia *Thumas  \V.  Ackley iS87 

Cincinnati Julius  S.  Walsh 1886 

St.  Louis *Calvin  S.  Richards 1885 

New  York William  H.  Hazzard 1884 

Chicago H.  H.  Littell 1883 

Boston,  organization  meeting,  Moody  Merrill,  chairman,  Dec.  12,  1882. 
*Deceased. 


THESE  WANT  THE  NEXT  CONVENTION. 


One  of  the  most  interesting  questions  at  each  convention 
is  "Where  will  the  next  meeting  be  held.'"  and  this  year 
the  association  will  not  be  embarrassed  for  want  of  invita- 
tions. There  will  not  only  be  requests  in  abundance,  but 
they  are  coming  from  desirable  cities,  any  one  of  which 
would  be  good,  and  each  will  urge  its  own  special  advan- 
tages and  attractions  with  vigor. 

Detroit  was  first  in  the  field,  having  put  in  its  request  last 
year  and  has  been  following  it  up  energetically  ever  since. 
In  addition  to  the  street  railway  companies'  invitation,  the 
Detroit  Convention  League,  an  association  which  secured 
over  So  meetings  for  that  city  this  year,  has  taken  an  active 
hand.  The  Association  has  never  been  to  Detroit,  aiul  that 
city  certainly  would  make  a  very  desirable  place  in  every 
way. 

Cincinnati  thinks  it  about  time  the  street  railway  men 
came  there  again,  now  they  have  been  to  St.  Louis  a  second 
time.  They  emphasize  their  exposition  building  as  an  ideal 
place  to  show  exhibits,  and  arc  making  an  active  canvass 
among  delegates  in  advance  of  the  Niagara  meeting.  Like 
Detroit,  it  is  centrally  located,  with  alnmdant  railroad  con- 
nections and  good  hotels. 

Omaha  has  been  constantly  in  the  papers  of  late  on  account 
of  the  Trans-Missouri  Exposition  which  will  be  held  in  that 
city  in  189S.  The  exposition  buildings  are  already  under 
way  and  will  be  pushed  to  rapid  completion.  Our  Omaha 
friends  promise  that  the  show  will  surpass  both  Atlanta's 
Cotton  Exposition  and  the  Nashville  Centennial.  The 
Uovernment  has  made  a  generous  appropriation  and  many 
states  as  well,  and  everything   points  to  a  magnificent  affair. 

Louisville  has  a  citizens'  committee  at  work  raising  funds 
and  making  plans  to  secure  the  convention,  and  will  come 
prepared  to  paint  in  glowing  colors  the  desirability  of  meet- 
ing there  and  the  interesting  southern  features  which  were 
so  pleasing  at  Atlanta.  There  are  one  or  two  other  cities 
which  will  in  all  probability  put  in  their  invitations;  so 
among  tluin  all  the  nominating  committee  will  have  no 
easy  task  to  select  one  from  so  many,  and  all  desirable. 

Still  another  strong  candidate  for  convention  honors  is  the 
city  of  Richmond,  Va.  Many  of  the  delegates  to  the 
Washington  meeting  in  18S8  made  the  trip  to  Richmond 
and  had  a  most  enjoyable  time.  The  electric  road  llicre  at 
that  time  was  in  its  infancy  and  working  out  its  own  salva- 
tion, being  one  of  the  earliest  in  the  country. 


REVIEW  HEADQUARTERS. 

The  .Siiih.Ki  K.\ll.w.\^  l<h.\ii;\v  will  huvc  two  cilliios 
ilnriug  the  c  (iiuciilion  ;  space  No.  1  at  iiiiu  ciil  inn  hnll 
will  be  1.. mid  iiMiindinlcl\  to  llic-U-fl  nf  the-  c-iilrniir.-  I,,llic 
session  rodiii  ;  llie  ollici-  :il  llu-  liilcninli.nial  liolil  isdiiIIic 
office  Moor  dii-c.lly  opp.isilc  llu-  rh-rUV  desk.  \Vc-  shall  l.c 
pleased  to  have  our  fricmU  make  IliciiiseU  cs  at  home  in 
both  places. 
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The  Street  Railway  Accountants'  Association  of  America 
was  organized  "to  bring  together  those  engaged  in  the 
accoiniting  department  of  the  street  and  interurban  railway 
companies,  for  the  interchange  of  ideas,  to  promote  the 
adoption  of  a  uniform  system  of  accounts,  and  to  improve 
the  work  of  the  accounting  department."  This  association 
has  undertaken  a  work  far  reaching  and  no  less  essential 
than  the  matters  which  call  for  an  exchange  of  the  best 
ideas  and  widest  experiences  of  the  brightest  men  engaged 
in  the  operating  departments  of  the  same  companies.  The 
need  of  such  an  organization  has  been  the  natural  out- 
growth of  the  marvelous  expansion  in  the  street  railway 
business,  which  has  inevitably  carried  its  many  increased 
ramifications  into  the  accounts.  This  effort  on  the  part  of 
the  street  railway  accountants  to  improve  methods  and  intro- 
duce economies,  has  already  commended  itself  to  the  Execu- 
tive Committee  of  the  American  Street  Railway  Associa- 
tion, and  a  large  number  of 
presidents  and  directors,  and 
deserves  and  should  receive 
the  hearty  encouragement  and 
support  of  every  street  railwaj- 
company  in  America. 

The  association  was  organ- 
ized  in   Cleveland,   on   March 


24,  1S97,  at  the  close  of  a  two- 
days  meeting  at  which  some 
most  excellent  papers  were 
read  and  discussed.  Nearly  50 
representatives  of  street  rail- 
ways were  present,  coming 
from  points  near  and  remote  in  h.  l.  wilson, 

the  United  States  and  Canada.  Presideot. 

Their  work  occasioned  the  warmest  commendation  for  the 
thorough  and  systematic  manner  in  which  it  was  conducted 
and  above  all  for  the  earnestness  and  dispatch  with  which 
the  very  large  amount  of  business  was  transacted.  The 
good  results  of  this  meeting  have  been  heard  from  on  every 
side.  M.  W.  Hall,  secretary  of  the  Camden  &  Surburban 
Railway,  Camden,  N.  J.,  was  the  presiding  officer  at  the 
organization  meeting,  and  permanent  officers  were  elected 
as  follows  : 

President,  Henry  L.  Wilson  ;  Auditor,  West  End  Street  Railway, 
Boston. 

First  Vice-President,  C.  .M.  Duffy;  Secretary,  Citizens  Street  Rail- 
way, St.  Louis. 

Second  Vice-President,  J.  F.  Calderwooa  ;  Auditor,  Twin  City 
Rapid  Transit  Co.,  Minneapolis-St.  Paul. 

Third  Vice-President,  C.  B.  Reavis;  Secretary,  Augusta  Railway 
Co.,  Augusta,  Ga. 

Secretary  and  Treasurer,  W.  B.  Brockway;  Auditor,  Toledo,  Bowl- 
ing Green  &  Fremont  Ry.,  Toledo,  O. 

Executive  Committee,  the  above  and 

Dana  Stevens;  Accountant,  Belt  Railway  Co..  Washington,  D.  C. 

W.  .S.  Dimmock;  General  Manager,  Omaha  &  Council  Bluffs  kail- 
way  \  Bridge  Co.,  Council  Bluffs,  la. 

W.  G.  Ross;  Comptroller,  Montreal  Street  Railway,  Montreal. 

E.  R.  L.  Tighe;  Accountant,  Brooklyn  Rapid  Transit  Co.,  Brooklyn. 


The  very  practical  and  suggestive  character  of  the  papers 
read  at  the  Cleveland  meeting  will  be  seen  from  the  sub- 
jects presented,  which  were :  "  From  Horse  to  Electric 
trie  Accounts",  H.  L  Wilson,  Boston;  "Suggestions  for 
a  Standard  System  of  Accounts,"  C.  N.  Duffy,  St.  Louis; 
"Transfers,"  Frank  R.  Greene,  Chicago;  "Monthly  Clos- 
ing of  Accounts,"  Dana  Stevens,  Washington  ;  "The  Rela- 
tion of  Accountants  to  Managers  and  Employes,"  P.  V. 
Burington,  Columbus ;  "  A  Simple  S3Stem  of  Interurban 
Accounting,"  W.  B.  Brockway,  Toledo;  "Naming  and 
Standardizing  Apparatus,"  J.  P.  E.  Clark,  Binghamton ; 
"Depreciation,"  H.  C.  Mcjilton,  Baltimore.  The  papers  were 
all  excellent,  showing  careful  preparation  and  much  study, 
and  constituted  the  largest  and  best  contribution  to  the  liter- 
ature of  this  department  ever  made.  The  discussions  were 
thorough  and  afforded  fully  as  much  information  and  data 
as  the  papers.  The  exhibits  in  connection  with  the  papers 
and  discussions  were  a  very 
valuable  addition  to  the  work 
of  the  association,  and  the 
blanks  and  forms  were  found 
to  be  so  important  and  numer- 
ous that  a  committee  was  ap- 
pointed early  in  the  conven- 
tion to  arrange  and  classify 
the  forms  so  that  they  could  be 
more  satisfactorily  studied. 
For  this  purpose  a  special 
room  with  long  tables  was 
provided,  and  when  delegates 
were  not  in  session  these  cx- 
w.  B.  BROCKWAY,  hibits  Were  constantly  throng- 

Secretary,  ed.     The  opportunity  for  gain- 

ing new  ideas,  and  learning  of  economies  in  conducting  the 
accounting  department  was  highly  appreciated.  It  may  be 
mentioned  here  that  these  forms  were  all  in  blank  and  not 
for  the  purpose  of  showing  actual  figures. 

A  committee  was  appointed  to  gather  forms  and  blanks, 
and  arrange  same  at  the  meeting  at  Niagara,  and  companies 
are  urged  to  respond  promptly  if  they  have  not  already  done 
so,  in  order  that  this  feature  of  the  meeting  may  be  as  val- 
uable and  complete  as  possible. 

The  program  for  the  coming  meeting  will  commend  itself 
to  every  accountant  as  treating  of  subjects  of  vital  interest 
to  him  in  his  work,  and  with  the  discussions,  which  are 
always  as  valuable  and  interesting  as  the  papers,  will  consti- 
tute a  veritable  post-graduate  course  in  accounting.  There 
is  scarcel}-  a  road  in  the  country  that  can  afford  to  miss  the 
benefits  of  this  meeting  by  not  sending  some  delegate  from 
its  accounting  department,  for  the  information  gained  will  be 
carried  home  and  put  into  actual  use  in  improving  the  char- 
acter of  the  work,  and  what  is  ciiually  desirable,  doing  it  in 
a  more  economical  manner.  In  a  single  instance  of  which 
we  have  personal  knowledge,  one  ilelegate  to  the  Cleveland 
meeting  effected  a  saving  to  his  company  of  $25  per  month, 
as  the  direct  result  of  one  new  idea  gained. 
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C.   N.  Ul  FFV, 


B.    KEAVIS. 


President  Roliert  McCulloch,  of  the  American  Street 
Railway  Association,  has  accepted  an  invitation  to  appear 
at  one  of  the  meetin<js  of  the  Accountants'  Association  ;  and 
President  Wilson  has  liecn  invited  to  address  a  few  remarks 
to  the  larger  association. 

New  members  recently  added  are  : 
St.  Louis  S:  Surburban  Railway,  .St.  Louis. 
The  Peoples  Railway,  .St.  Louis. 

Lowell,  Lawrence  S:  Haverhill  Railway,  Lawrence,  Mass. 
New  Orleans  Traction  Company,  New  i  Irleans. 
Richmond  Traction  Company,  Richmond,  Va. 
Campania  de  Tranvias  de  Merida,  Yucatan. 
Elmira  &  Horseheads  Railroad,  Klinira.  N.  \  . 
Worcester  Consolidated  Street  Railway,  Worcester,  Mass. 
Birmingham  Railway  &  Electric  Company,  Birmingham,  Ala. 
-Vcceptances   have   been    received   from    nearly  loo  roads, 
statinj;  their  intention  to  send  delejjates  to  this  meeting,  and 
a  large  attendance  is  thus  assured. 
Following  is  the  program  : 

Monday,  October  i8. 

7:30  p.  m.  Meeting  of  the  Kxecutive  Committee  at  the  Interna- 
tional Hotel. 

Tuesday,  October  19. 

10  a.  m.     Presidents  annual  address. 

Report  of  executive  committtee,  routine  business  and  appointment 
of  convention  committees. 

Paper. — "The  Care  and  Handling  of  Fares  from  Passenger  to 
Bank."  C.  L.  Wight,  Auditor  The  Toledo  Traction  Company,  To- 
ledo, Ohio. 

Wednesday,  October  20. 

9  a.m.  Paper. — "The  Handling  and  Checking  of  Transfers  from 
Printer  to  Furnace.'  J.  F.  Calderwood,  Auditor  Twin  City  Rapid 
Transit  Co.,  Minneapolis,  .Minn. 

Paper.—"  Pay  Rolls — Time    Keeping  and    Methods    of    Paying." 


Frank   R.  Henry,  Secretary  Missouri  Railroad  Company,  St.   Louis, 
Missouri. 

Paper.— "Materials  and  Supplies  Accounts  from  Purchase  to  L'se." 
W.  t;.  Ross,  Comptroller  Montreal  Street  Railway  Co.,  Montreal. 

Thursday,  October  21. 

Q  a.  m.  Report  of  a  committee  appointed  at  Cleveland,  Ohio, 
March  24,  1897,  on  "  A  Standard  System  of  Street  Railway  Account- 
ing, Covering  the  Classitication  of  Operating  Expenses,  Classification 
ol  Construction  and  Equipment  Accounts  and  Form  of  .Annual 
Report."  Chairmen,  C.  N.  Duffy,  Secretary  Citizens  Railway  Co.,  St. 
Louis;  J.  F.  Calderwood,  Auditor  Twin  City  Rapid  Transit  Co.,  Miii- 
neapofis;  W.  F.  Ham,  Secretary  Nassau  I^lectric  Railway  Co., 
Brooklyn. 

2:30  p.  m.     Report  continued. 

Friday,   October  22. 

Q  a.  m.  Paper.— "Car  Mileage— How  Arrived  at  and  Its  f  se." 
[Street  Railway.]  H.  J.  Davies,  Assistant  Secretary  Cleveland 
Electric  Railway  Co.,  Cleveland. 

Paper.— "Statistics— Their  L'se  and  .\buse."  E.  I),  flibbs.  Auditor 
Consolidated  Traction  Co..  Jersey  City. 

Election  of  officers. 

Appointment  of  committees. 

Adjournment. 

.^11  papers  will  be  followed  by  an  open  discussion  upon  the  suliject 
in  (|uestion. 

A  rate  of  one  and  a  third  fares  on  railroads  has  been  se- 
cured. Pay  full  fare  going,  taking  a  "certificate  receipt  "on 
presentation  of  which  to  proper  officer  at  Niagara  an  order 
to  purchase  return  ticket  at  one-third  will  be  issued.  The 
members  of  this  association  are  included  in  all  the  entertain- 
ments arranged  for  the  American  Street  Railway  Asso- 
ciation, and  are  invited  to  attend  its  annual  dinner  which 
occurs  at  the  International,  Thursday  evening,  Octolnrji, 
at  7:30  |).  in.;  the  tickets  are  .$7  the  actual  cost  to  the 
association. 


■ft-m^  m    * 
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W.   S.    I>IMM(JCK. 


W.   G.    ROSS. 


DANA    ^ri',\  KNS. 


K.    K.    1,.   TIGHE. 
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HEADQUARTERS  AT  THE  INTERNA- 
TIONAL. 


There  is  a  certain  interest  which  always  centers  in  the 
headquarters  hotel,  and  which  is  different  from  that  to  he 
fomid  anionj;  the  exhibits  or  in  the  session  room.  It  is  at 
headquarters  that  the  social  life  of  the  convention  is  founil, 
and  by  no  means  the  least  valuable  part  of  the  gathering  is 
that  derived  from  the  quiet,  confidential  talks,  where  little 
groups  of  acquaintances  gather  after  meals  or  in  the  evening, 
and  exchange  confidences  and  experiences.  It  is  here  the 
officers  sojourn  ;  here  receptions  are  held,  and  here  the  annual 
banquet  is  spread.  In  selecting  the  International  for  all 
these,  the  executive  committee  found  its  task  an  easy  one,  and 
no  one  will  question  the  wisdom  of  the  choice. 

The  management  is  in  splendid  hands,  S.  A.  Greenwood 
being  one  of  the  best  hotel  men  in  the  country  ;  and  one  who 
has  had  a  long  experience  in  handling  conventions  and 
knows  just  what  to  do  and  how  to  do  it.  The  International 
is  not  only  the  leading  hotel  at  the  Falls,  but  is  the  largest, 
is  situated  on  the  principal  business  street,  and  looks  out 
over  the  State  Park  Reservation  to  a  commanding  view  of 
the  Falls  and  river.  And  it  may  be  observed  that  on  the  site 
of  International  was  the  first  hotel  at  the  Falls  ;  it  was  the 
Eagle  Tavern,  built  about  1804  and  destro)  ed  bv  the  Indians 
and  British  in  the  War  of  1S12. 


THE    INTERNATIONAL. 

In  fact,  from  the  windows  on  three  sides  of  the  building 
may  be  seen  the  river,  rapids  and  islands.  The  hotel  has, 
also,  a  park  of  its  own  into  which  the  dining  room  extends 
The  building  is  of  brick  and  Niagara  limestone,  witli  the 
kitchen  and  laundry  in  separate  buildings. 

The  International  with  its  accommodations  for  600  guests' 
is  filled  all  through  the  summer  season,  which  extends  from 
the  first  of  May  to  October,  and  attracts  the  best  class  of 
visitors.  The  convention  comes  at  a  date  when  the  house  is 
in  better  condition  than  at  au}'  other  time  in  the  year  to  take 
care  of  it.  A  rate  of  $3.50  to  $4.50  per  day  has  been 
made  for  delegates.  Our  illustrations  give  several  glimpses 
of  the  hotel. 


The  Albany  Railway  Company  was  sued  by  the  adminis- 
tratix  of  John  Piehl,  who  was  killed  by  being  struck  by  a 
piece  of  the  fly-wheel  which  burst  at  the  company's  power 
house  a  year  or  so  ago,  and  a  verdict  for  the  plaintiff  was 
secured  in  the  lower  court.  On  appeal  the  case  was  reversed, 
it  not  having  appeared  that  the  engineer  of  the  plant  was 
negligent  so  as  to  charge  the  company. 


The  Riverview  Street  Railway  is  now  under  construction 
at  Beaver  Falls,  Fa.,  and  will  be  two  miles  long.  The  con- 
tracts so  far  involve  $30,000.  John  M.  Hughes  is  the  mov- 
ing spirit  in  the  compan\ . 
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Windsor  &  Kenfield  Publishing  Company, 
old  colony  building,       -       -       chicago. 

TELEPHONE.    HARRISON    754. 

Published  on  the  15th  of  eaeh  month. 


SUBSCRIPTION,    -    -    -    TWO  DOLLARS. 
Foreign  Subscription.      -      Four  Dollars  American  Money 


Address  all  Communications  and  Remittances  to  Windsor  &'  Kenfield  Publish 
ing  Company,  Old  Colony  Building,  Chicago. 

H.  H.  VFINDSOH.  F.  8.  KENFIELD. 

Editor.  Business  Manager. 

CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  of  interest  to  those  engaged 
in  any  branch  oi  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  officers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 
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A  PECULIAR  case  has  been  made  the  subject  of  litigation 
at  Oakland,  Cal.,  several  passengers  bringing  claims  for 
damages  for  $200.05  ^^^h  on  account  of  having  to  walk 
svhcrc  they  e.\pected  to  ride.  It  seems  the  company  made  a 
change  in  the  leaving  time  of  its  last  car  on  one  of  its  trans- 
fer lines  in  the  suburbs,  without,  as  plaintiffs  claim,  having 
given  public  notice  of  the  fact,  hence  when  they  transferred 
it  was  to  foot  ]50wer  instead  of  electricity.  The  state  statute 
contains  a  section  which  requires  street  railways  to  give 
notice  in  advance  of  contemplated  changes  in  schedule. 


In  selecting  the  place  for  ne.xt  year's  convention,  no 
decision  should  be  reached  until  it  is  definitely  settled  what 
amount  of  suitable  exhibit  space  can  be  provided  for  tlie 
display  of  appliances.  The  demand,  and  absolute  necessity, 
for  floor  space  has  increased  each  year  until  now  it  requires 
a  building  of  large  proportions.  At  least  25,000  square 
feet  shoultl  be  insisted  upon  as  a  minimum  and  twice 
that  amount  would  not  be  too  much.  This  year,  not  only 
bave  many  exhibitors  had  their  ajiplications  cut  down  nearlv 
one-half,  thus  preventing  the  exhibition  of  much  which  they 
would  have  been  gla<l  to  bring,  but  the  Association  is  thereby 
deprived  of  just  so  iMiiib  revenue  it  would  otherwise  have 
eariie<l.  With  restricteil  space,  loo,  if  forces  exiiiliilors  Ici 
condense  and  crowd  what  they  do  !>ring  until  it  neitlur 
shows  nor  can  lie  approached  with  advantage.  Twice  llu' 
space   available  this    year  could   have   V)een    sold,   with   the 


result  that  accepted  exhibitors  could  have  done  better,  and 
some  who  applied  too  late  to  get  any  space,  vvinild  have 
been  taken  care  of. 

The  convention  has  grown  to  large  proportions  and  its 
requirements  both  for  hotels  and  exposition  purposes  are 
no\v  correspondinglv  large. 

EviiHVTiiiNG  points  to  a  large  attendance  at  the  Niagara 
convention.  The  West  certainly  will  send  a  big  representa- 
tion, and  the  location  of  the  meeting  place  being  so  conven- 
ient to  those  in  the  East,  it  is  fair  to  anticipate  an  unusuallv 
large  number  from  that  territory.  The  program  is  a  most 
excellent  one,  and  the  committees  appointed  well  selected. 
Many  questions  have  come  up  during  the  year  which  man- 
agers will  wish  to  discuss,  and  the  natural  attractions  at  the 
Falls  certainly  leave  nothing  to  be  desired  in  that  respect. 
The  exhibit  space  was  all  taken  early  in  the  season,  and  that 
feature  alone  is  well  worth  the  time  and  expense  of  making 
the  trij).  The  time  has  been  extended  to  four  days,  whicli 
will  peniiil  of  taking  things  a  little  more  comfortably  than 
in  previous  years,  when  it  has  necessarily  been  one  continu- 
ous rush  from  arrival  to  time  of  departure.  There  is  not  a 
company  but  can  profitably  send  one  or  more  delegates  to 
this  convention.  The  attendance  of  ladies  will  he  larger 
than  ever,  and  special  provision  for  their  entertainment  is 
promised. 

Delegates  to  the  convention  should  plan  to  spend  as 
much  time  as  possible  in  the  exhibit  hall.  The  temptation 
always  is  to  devote  so  much  time  to  the  excursions  and  local 
features  of  interest  that  many  leave  the  display  to  the  last, 
and  then  find  they  must  hurry  away.  The  exposition  of 
railway  appliances  is  alike  a  credit  to  the  supply  men,  who 
spend  thousands  of  dollars  to  make  a  creditable  display,  as  it 
is  to  the  Association  which  calls  it  into  existence.  We  feel 
that  the  exhibitors  are  justly  entitled  to  a  reasonable  portion 
of  the  time  of  those  in  attendance,  and  the  inspection  should 
be  considered  quite  as  much  one  of  the  things  to  recei\  e 
attention  as  the  reading  of  a  paper  or  the  election  of  officers. 
Aside  from  the  courtesy  due  exhibitors  the  display  is  really 
a  grand  opportunity  to  study  the  various  supplies,  and  is  the 
one  occasion  in  the  whole  year  on  which  the  manager  may 
actually  compare  one  with  another.  The  benefit  in  the  line 
of  a  thorough  understanding  of  the  machinery,  from  inspec- 
tion and  explanation  is  invaluable,  not  only  in  itself  but  for 
the  suggestions  and  new  ideas  to  be  obtained.  Very  few  of 
the  appliances  to  be  shown  at  Niagara  can  in  the  nature  of 
things  be  brought  to  the  manager's  office  to  show  him  there, 
and  it  is  only  the  large  attendance  which  makes  possible  the 
expense  incurred  to  bring  from  all  directions  the  vast  collec- 
tion which  is  to  be  seen  at  these  meetings.  We  do  not 
know  of  another  association  at  the  convention  of  which  there 
is  anything  like,  in  value,  number  or  size,  the  exhibits  to  be 
seen  at  the  conventions  of  the  American  Street  Railway 
Association,  and  the  delegate  who  fails  to  spend  a  good 
many  hours  in  the  exhibit  hall  loses  more  than  he  may 
realize. 


TiiK  .'Xssocialion  has  been  ri-pi-.-ilc-dK  put  to  no  mh.-iII  in- 
conyenii-nic  li\  the  arhitrars  rcsliirlinn  in  lis  iniislil  lit  ion  as 
to  Ihr  d.ilc  iipnM  which  il-,  r.-gnhir  annual  iinclin- shall  hi- 
held.  The  K  |.\  i|.;u  has  long  iir;^,-,!  I  he  iiic  essary  .  hangr 
whiih  u  ill  i-nalili-  the  executive  lonnnittee  to  exercise  that 
discretion   whiih    it   most   assuretll)    should   have    conferreii 
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111)011  il.  If  the  meetiiifis  were  always  held  in  one  cit^- there 
would  lie  less  reason  for  it,  but  moving  about  this  great 
eounlrv  it  fretiuently  happens  that  the  middle  of  October  is 
accompanied  by  cold  and  unpleasant  weather,  especially  in 
the  northern  tier  of  states.  At  Montreal  we  had  snow  ;  a 
nidiith  earlier  the  weather  was  ideal.  By  all  means  thee.xec- 
uti\e  ciiinmittee  should  have  the  power  to  fix  the  date,  as 
il  now  has  to  change  the  place  if  emergency  should 
reiiuirc. 

The  matter  will  come  up  for  action  at  this  meeting,  as 
Mr.  Kelly,  of  Columbus,  presented  to  the  committee  at  its 
meeting  in  February,  a  petition  with  the  required  number 
of  si>»-natures,  and  the  committee  will  present  it  with  favora- 
ble recommendation  in  the  annual  report.  If  accepted  by 
the  Association  it  must  lie  on  the  table  one  year,  and  can  be 
called  up  for  final    vote  in   1S98. 

Change  the  date  to  a  month  earlier,  or  better,  give  the 
executive  committee  authority  to  set  the  date,  and  if  it  ever 
taUes  the  convention  to  the  Arctic  regions  in  December,  the 
members  can  make  it  hot   for  the  committee. 


WE  HAVE  BEEN  HERE  BEFORE. 

While  this  is  the  first  time  the  Association  has  met  at  the 
Falls,  it  has  visited  Niagara  in  a  body  before.  It  was  in 
iSqo  when  the  convention  met  in  Buffalo,  and  after  Henry 
M.  Watson,  president  of  the  Buffalo  lines,  had  royally 
entertained  his  guests  with  the  good  things  of  that  city,  he 
chartered  a  special  train  and  we  all  took  a  day  off  and  visited 
the  Falls.  The  special  left  Buffalo  at  1 1  o'clock  and  ran  to 
Niagara,  where  it  crossed  on  the  suspension  bridge.  After 
viewing  the  sights  on  the  Canadian  side  the  party  recrossed 
on  foot  and  were  met  with  carriages  for  a  drive  about  the 
islands  and  to  other  points.  After  lunch  another  special  of 
observation  cars  was  taken  for  the  trip  down  the  river 
along  the  Gorge  to  Lewiston.  Mr.  Ely,  now  president  of 
the  Buffalo  &  Niagara  Falls  road,  was  then  treasurer  of  one 
of  the  incline  lines  on  the  American  side  and  tendered  its 
courtesies  to  the  delegates. 

There  will  be  not  a  few  present  this  jear  who  will  recall 
w  ith  pleasure  that  delightful  excursion.  The  great  changes 
vvliich  the  few  intervening  years  have  wrought  are 
emphasized  in  the  fact  that  where  the  100  miles  of  excursion 
then  was  furnished  by  steam  cars,  now  the  same  trip  will 
be  made  under  vastly  better  conditions  for  seeing  the  sights 
in  electric  cars  exclusively. 


THE  BUFFALO  CONVENTION  OF  1890. 


The  convention  of  iSgowas  the  ninth  animal  meeting, 
and  like  so  many  others  was  one  of  the  best  ever  held  ;  it 
certainly  was  a  most  pleasant  and  successful  one. 

Thomas  Lowry,  of  Minnesota  (then  only  of  Minne- 
apolis), was  president  that  year,  and  at  the  outset  of  the 
meeting  horrified  a  good  many  of  the  old  timers  by  declar- 
ing in  his  official  address  that,  "  I  believe  that  this  is  the  last 
convention  that  will  ever  seriously  consider  horses  for  the 
operation  of  street  railways,"  and  his  prediction  was  true, 
for  while  the  program  that  vear  included  "A  Perfect  Street 
Railway  Horse,"  the  horse  has  ne\  er  been  to  a  eoiueiitinn 
since. 

It  was  that  year  the  mechanical  system  battled  for 
supremacy.     There  were  representatives  of    eight  systems 


of  electric  roads,  including  storage  battery  and  imderground 
and  each  was  given  10  minutes,  and  used  20,  to  tell  how  the 
method  he  represented  was  the  best. 

It  was  at  that  meeting  Albion  E.  Lang,  of  Toledo, 
extended  an  invitation  for  all  to  visit  his  city,  where  experi- 
mental tests  were  to  be  made  in  60  days  with  compressed 
air  motors.  The  cable  men  were  still  strong  at  this  conven- 
tion, and  maiiv  a  manager  went  home  more  undecided  than 
ever  as  to  which  he  wanted,  storage,  overhead,  under- 
ground, compressed  air  or  cable;  and  sensibly  at  that 
time,  concluded  to  stick  to  his  horses  one  more  year. 

Another  program  feature  was  B.  F.  Owen's  paper  on 
created  travel  and  park  resorts  imder  the  title  of  "  Novel 
Schemes  for  the  Development  of  Street  Railways ;"  and 
Hon.  G.  Hilton  Scribner's  second  installment  of  his  splendid 
contributions,  which  have  never  been  equaled  in  convention 
papers,  "  Public  and  State  Treatment  of  Corporations. 

It  was  at  this  meeting  that  electricity  really  was  accepted 
by  any  considerable  number  of  delegates  as  the  coming 
motive  power  and  as  much  time  was  given  the  subject  as  all 
the  other  topics  combined. 

The  banquet  was  given  at  the  Iriquois  hotel  with  the 
ifenial  C.  Densmorc  Wyman  as  toastmaster. 


AN  INTERESTING  RELIC. 


On  the  tlesk  of  the  editor  of  the  Review,  doing  duty  as 
a  paper  weight,  is  a  section  of  rail,  which  has  an  interesting 
history,  and  which  dates  back  to  the  early  6o's.  The  ac- 
companying sketch  will  serve  to  illustrate  this  form  of 
wrought  iron  rail,  which  was  rolled  and  laid  at  Providence, 
R.  I.,  in  1864. 

Chief  Engineer  Bronsdon  has  looked  up  the  matter  and 
kintlly  hands  us  the  following  information  : 

Between  2^  and  30  miles  of  track  were  laid  on  3  x  "^-in. 
chestnut  stringers  and  ties. 
The  stringers  were  cut  to 
fit  the  under  side  of  the 
rail,  as  shown  in  the  illus- 
tration. The  spikes  with 
countersunk  heads  were 
placed  in  the  center  of  the 
rail  and  directly  in  the 
path  of  the  wheel  tread. 
The  rails  were  of  varying 
lengths,  22  ft.,  25  ft.,  and 
29  ft.,  and  no  splice  bar 
was  used  at  the  joint,  ex- 
cepting a  short  piece  of 
cast  iron  about  6  in.  in 
length  formed  to  fit  the 
under  side  of  the  rail. 
This  casting  served  to  carry  the  ends  of  the  rails  and  pre- 
vent them  from  sinking  into  the  stringer.  The  rail  weighed 
about  2  3  lbs.  to  the  yard. 

In  speaking  of  this  rail.  General  Manager  Potter,  who  was 
then  starting  on  his  railway  career,  and  was  connected  with 
this  same  company,  states  that  this  rail  has  done  as  good,  if 
not  better  work  in  its  ilay,  than  our  present  girder  and  heavy 
T-rails  are  now  doing  under  electric  service.  Of  course  the 
cars  were  small  and  light  and  speed  was  imt  then  ilesired. 

After  the  stringers  had  rotted  away  and  it  was  found  nec- 
essary to  make   repairs,  it  was  customary   to  simply   lay   a 
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lo-ft.  piece  of  the  clicsliiiil  stringer  al  the  joiuU  and  dri\c 
spikes  along  the  rail  into  the  dirt  or  decayed  stringer,  which- 
ever was  left,  under  the  rest  of  the  rail.  When  this  rail  was 
considered  worn  out,  it  was  snapped  up  by  dealers  in  second 
handrail  and  again  sold  and  rclaid  to  do  good  service.  In 
fact  it  has  been  lai<I  and  relaid.  exchanging  to  different  roads 
several  times. 

Some  of  this  iron  is  still  in  use  for  transferring  coal  at  a 
coal  pocket  in  the  Providence  power  house ;  is  doing  good 
work  today  and  to  all  appearances  will  wear  another  gener- 
tion. 

It  is  one  of  the  first  forms  of  wrought  iron  rail  which  was 
rolled  to  take  the  place  of  cast  iron  rails  for  street  railway 
purposes. 

TRANSPORTATION  ON  THE  SOMO. 


Ten  years  ago  a  primeval  forest  of  stately  pines  occupied 
what  is  now  the  site  of  the  interesting  city  of  Tomahawk, 
Wis.,  which  with  its  excellent  water  works,  electric  lights, 
broad  regularlv  laid  out  streets,  and  one  of  the  finest  hotels 


boats  are  patterned  after  streetcar  bodies  on  scows,  draw- 
ing about  iS  in.  of  water. 

The  motive  power  is  a  small  tug  to  which  tlie  boat  cars 
are  coupled  up  like  any  other  train,  and  so  closely  tliat  a 
person  mav  step  from  one  to  the  next  without  difliculty. 

The  trip  up  the  Somo  river  is  one  never  to  be  forgotten, 
the  train  winding  around  sharp  bends  with  the  tug  and  last 
cars  moving  in  opposite  directions,  and  taking  "curves"  of 
seemingh   impossible  radius. 

The  train  is  run  every  Sunda}'  for  the  entertainment  of 
tlie  owner's  friends,  and  where  desired  for  long  trips  of  two 
or  three  weeks,  a  nominal  charge  is  then  made  for  the  pay 
of  the  crew  and  for  stocking  the  boat. 

The  scenery  is  entertaining,  and  the  route  covers  a  trip 
which  may  justlv  claim  the  title  of  being  a  strictly  pleasure 
resort  line. 

Some  of  our  readers  who  have  old  and  useless  horse  car 
bodies,  might  do  well  to  consider  offering  them  for  this  pur- 
pose, or  where  they  have  suitable  water  at  their  own  resorts, 
to  transform  some  into  house  boats.  In  fact  this  has  already 
been  done  at  Kansas  Citv,  where  an  old  car  of  the   I>road- 
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TRANSPORTATION  ON   THE   SOMO. 


in  the  country,  is  a  revelation  to  the  dusty  traveler  in  the 
wilderness. 

The  town  and  prettv  nearlv  all  its  belongings,  are  the 
property  of  a  millionaire  lumberman,  of  -Milwaukee,  W.  II. 
Hradley,  and  he  has  provided  with  a  liberal  hand,  churches, 
school  houses  and  modern  improvements  of  all  kinds. 

While  Tomahawk  has  not  yet  aspired  to  the  dignity  of  a 
street  car  line,  Mr.  Bradley  has  done  the  next  best  thing,  and 
taking  advantage  of  the  miles  of  water  travel  made  possible 
by  the  three  rivers,  the  Tomahawk,  the  Wisconsin  and  the 
Somo,  has  inaugurated  a  system  of  transportation  at  once 
as  enjoyable  as  it  is  uni(|ue.  By  no  means  the  least  attractive 
feature  of  this  monopoly  lies  in  the  fact  that  it  is  conducted 
without  money  and  without  price  so  far  as  the  passengers 
are  concerned,  and  Mr.  Bradley,  in  this  as  in  several  other 
directions,  receives  his  return  in  the  tlianks  of  appreciative 
guests. 

The  train  of  house  boats  illustrated  consists  of  seven  in  all, 
one  being  fitted  as  a  kitchen  an<l  another  as  dinmg  room,  for 
use  on  long  trips  into  the  interior.  Two  more  are  filled 
with  berths  with  gooti  beds,  and   the  rest  are  parlors.      i'lie 


way  line  was  lainiclied  on  the  hulk  of  a  llalboat.  A  car- 
penter quickly  made  it  secure  and  it  Hoate<l  away  (|uitc  a 
trim  and  attractive  craft. 


THE  INDIANAPOLIS  3-CENT  FARE  CASE. 


The  city  of  Indianapolis  has  determined  to  take  the  initia- 
tive in  the  controversy  that  is  expected  to  arise  with  the 
Citizens'  Street  Railroad  Company  over  the  surrender  of 
the  streets  under  the  law  declaring  all  street  railway  fran- 
chises void  after  1901,  the  object  of  the  city  being  to  ba\  e 
all  question  as  to  the  validity  of  the  act  settled  before  that 
date. 

Regarding  the  |)reseiit  status  of  the  3-cent  fare  case,  on 
the  call  of  the  case  before  the  United  Slates  Circuit  Court  of 
.\ppeals  the  aniu)imcement  was  made  that  the  railway  com- 
pany would  move  to  dismiss  on  the  ground  of  want  of  juris- 
diction, the  company  contending  that  the  a|)peal  should  have 
been  to  the  Su])reme  Court  of  the  United  Stales.  It  woidd 
appear  that  the  city  was  ill  advised  when  the  appeal  now 
pending  was  taken. 
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THREE  TRUE  TALES. 


TIk'  cililor  \\  as  rcceiitlj'  beintj  shown  o\ir  (uu-  of  ihc  licst 
managed  roads  on  tlic  Atlantic  seaboard,  and  coniiuf^  out  of 
the  power  house  his  attention  was  attracted  by  the  handsome 
stack  which  constitutes  one  of  the  landmarks  of  the  city. 
After  expressing  his  admiration  for  its  beauty  from  an  archi- 
tectural standpoint,  he  ventured  to  guess  its  height,  and  sug- 
gested 175  feet  as  about  right. 

The  manager  smiled  as  he  gazed  thoughtfully  at  the  stack 
and  replied  : 

"No,  it  is  exactly  225  feet  to  the  capstone,  but  there  was 
one  day  when  I  thought  it  was  a  mile  high." 

"How  was  that?"  we  inquired,  anxious  for  a  solution  of 
I  he  puzzle. 

"Well,  it  is  not  a  very  long  story,  but  I  wouldn't  repeat 
the  experience  for  the  power  house  and  the  whole  road 
thrown  in.  The  day  the  hoys  were  setting  the  cap,  the 
president  of  the  road  and  myself  happened  out,  and  stood 
some  little  distance  away  watching  the  men  working  at  the 
finishing  touches.  There  was  no  scaffold  except  the  little 
staging  of  a  floor  at  the  top. 

"Ever  been  up  there?"  inquired  the  president. 
"Well,  no,"  I  replied,  "been  pretty  busy  you   know  and 
there  really  was  no  occasion  for  me  to  go  up." 

"View  up  there  must  be  fine,"  said  he,  "you  won't  have 
a  chance  after  to-day,"  and  I  could  not  but  feel  that  he  was 
rather  pleased  at  the  idea  that  I  had  not 
been  attracted  to  this  method  of  transporta- 
tion. So  1  bluffed  back  with  the  remark 
that  I  hatl  only  been  waiting  for  the  right 
kind  of  company  when  I  made  the  ascent, 
something  like  a  president  or  director. 
That  threw  the  burden  of  proof  back  on  to 
him,  and  not  to  be  outdone  he  said  he 
wouldn't  mind  a  little  thing  like  that,  and 
would  just  as  soon  go  up  as  not ;  rather 
thought  it  would  be  a  nice  trip  up  in  the 
air.  At  that  I  plucked  up  and  assured 
^    I  him    I    was  more  than  anxious  to  go,  and 

would  be  both  pleased  and  honored  at  his 
company.  Matters  had  now  reached  a  pass 
where  neither  one  of  us  could  gracefully'  retreat,  so  the 
president  tried  to  look  indifferent  and  said  he  positively 
must  make  the  ascent.  At  the  same  time  as  his  eyes  slowly 
followed  up  the  long  line  of  masonry  he  didn't  look  rca 
enthusiastic,  in  spite  of  his  words. 

"  Well,  come  on,"  said  I,  starting  for  the  stack ;  and  not  to 
be  behind  the  procession  he  forged  ahead  of  me  and  reached 
the  base  first. 

The  rigging  consisted  of  an  ordinary  single  wheel  wootlen 
block  pulley,  which  hung  about  three  feet  out  from  the  top 
from  a  piece  of  6x8-in.  timber,  and  a  hemp  rope,  one  entl  of 
which  was  attached  to  the  winding  drum  of  the  donkey 
engine  on  the  ground,  and  the  other  to  the  bucket  in  which 
the  brick  and  mortar  had  been  raised.  Now,  this  bucket 
was  nothing  more  than  half  an  oil  barrel  which  had  been 
sawed  in  two  and  suspended  by  a  rope  handle  like  a  letter 
A.  The  bucket  came  down  empty  just  as  we  reached  the 
place.  We  got  in,  the  president  sitting  on  one  side  with  his 
feet  in  the  tub  and  his  hands  grasping  the  main  rope.  I 
occupied  the  side  opposite  and  did  the  same.  I  sat  facing 
tlie  engineer,  and  the  smile  on  his  face  which  I  caught  as  the 
word  was  given  to  start  was  anything  but  reassuring.     As 


the  rope  began  to  lighten  and  the  bucket  left  the  grouutl  the 
president  called  out,  "  Let  her  go  up  slow."  We  began  to 
rise,  and  as  we  did  so  the  rope  commenced  to  untwist  and  the 
liucUet  to  spin  slowly  round  and  round.  To  add  to  our  dis- 
tress, the  president  is  a  man  weighing  200  while  I  am 
satisfied  with  120  pounds,  and  he  so  overbalanced  the  tuli 
that  his  side  was  away  down  while  mine  was  away  up.  And 
so  we  were  going  up,  whirling  round  and  round,  and  the 
rope  squeaking  through  the  wheel  far  above  us.  I  took  one 
upward  glance  and  that  was  enough.  Then  I  looked  dou  n 
about  80  or  90  feet,  and  it  seemed  as  if  we  were  set  on  a 
flagpole.  Then  I  looked  at  my  companion  and  the  sweat 
was  running  down  his  face  in  streams,  and  he  was  hanging 
to  that  rope  as  a  drowning  man  would.  The  ridiculousness 
of  the  fool  trip  struck  me  and  I  began  to  brace  up.  I  urged 
him  to  look  toward  the  east  where  the  view  stretched  out 
for  miles,  and  to  the  south,  where  the  church  spires,  in 
another  state,  were  visible.  "  Shut  up  and  hang  on,"  was 
the  response,  and,  in  fact,  I  found  my  time  pretty  well  occu- 
pied with  my  part  of  the  rope.  The  slightest  move  changed 
the  balance  of  the  bucket  as  it  spun  round  and  threatened  to 
pitch  us  out.  Meanwhile  we  were  steadily  but  gradually, 
oh  so  gradually,  rising.  My  hands  and  wrists  were  already 
numb  with  the  tension  of  the  grasp  on  the  rope.  I  began  to 
wonder  if  we  ever  should  reach  the  top,  and  to  commend 
myself  as  a  consummate  idiot  for  ever  having  started.  Then 
I  began  to  estimate  the  factor  of  safety  in  that  rope,  and  for 
the  first  time  realized  how  small  it  was  and  the  responsibil- 
ity that  was  vested  in  that  little  piece  of  hemp.  Come  to 
examine  it,  it  didn't  look  much  bigger  than  a  clothes  line, 
and  the  longer  I  looked  the  smaller  it  seemed.  And  what  if 
there  was  a  weak  spot.  It  had  been  in  use  for  many  days 
hauling  hundreds  of  tons  to  build  that  stack,  and  altogether 
I  was  in  any  but  a  cheerful  state  of  mind;  and  suppose  the 
engine  should  fail  to  stop  hoisting  in  time — 

"  Must  be  'most  there,"  puffed  the  president,  breaking  the 
silence  ;  and  so  we  were,  almost  to  the  top.  You  can  well 
imagine  the  look  of  surprise  on  the  faces  of  the  boys  when 
they  discovered  the  nature  of  the  load,  and  they  hastened  to 
swing  the  bucket  in  to  the  platform. 

We  got  out  and  tried  to  stand  erect,  but  the  strain  of  the 
ride  and  the  cramped  position  combined  to  make  us  feel  as 
though  we  had  ridden  all  night  in  a  day-coach. 

But  once  in  a  place  of  safety  the  president  recovered  his 
spirits  and  chaffed  me  about  looking  pale  around  the  gills, 
and  that  I  was  no  sort  of  company  for  a  man  going  up  in  a 
balloon.  He  told  mc  next  time  he  should  not  bring  me 
along,  and  I  mumbled  a  sincere  'am.en';  and  swore  1 
would  lead  a  better  life,  at  least  until  I  again  reached  the 
ground.  The  president  expatiated  on  the  grandeur  of  the 
landscape,  which  was  indeed  an  inspiring  sight,  and  not 
content  with  naming  the  several  points  of  interest,  began 
narrating  the  history  of  each  one  after  another.  In  this  way 
we  spent  fully  half  an  hour.  Finally  I  suggested  we  had 
better  put  on  our  things  and  go  home.  The  president 
looked  at  me  with  a  grieved  sort  of  expression  on  his  face, 
stepped  cautiously  to  the  edge,  took  one  look  over  into  space, 
and  pointing  to  the  south  remarked  confidently  : 

"  I  should  say  Cuba  lies  in  about  that  direction ;  and 
think  the  Klondike  must  be  just  beyond  that  clump  of  trees." 
Then  he  resumed  his  account  of  the  Indian  war  which  hap- 
pened ages  ago. 

But  all  things  have  an  end,  and  finally  all  the  Indians  had 
been  slain,  and  the  whites   had   been    nicely  settled,  and  the 
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several  towns  liail  tjrow  n  into  cities,  ami  liist(ir\  was 
exhaiistctl. 

The  hncket  eanie  np  empty  ami  1  startiil  towanl  it. 

•'  Hold  on  there,"  said  he,  "  I  <{el  in  tirst ;"  so  I  waited 
for  him  to  embark  in  the  aerial  craft.  The  Inicket  was  on 
a  level  with  the  platform,  and  when  he  jumped  in  with  his 
200  pounds  the  slack  in  the  rope  let  it  suddedly  drop  five  or 
six  feet  liefore  the  rope  became  taut.  M)-  heart  was  in  my 
mouth,  for  I  thought  he  had  gone  straight  to  the  bottom. 
But  he  didn't,  and  when  I  slid  down  the  rope  into  the 
bucket  he  was  hanging  in  space  with  the  tub  standing  on 
edge  in  mid-air.  We  made  a  quicker  trip  down  than  we 
had  coming  up,  and  soon  were  safely  on  solid  earth  once 
more.  The  president  mumbled  something  about  a  parcel 
of  fools,  and  without  any  regrets  at  leaving,  we  drove  home. 

But  the  most  remarkable  thing  of  all  was  when,  the  next 

dav,  the  men   had  taken  down  the   rigging,  and  I  picked  up 

the  pulley  through  which  the  rope   had  run  which  raised  us. 

The  shaft  was  worn  down  to  less  than  a  quarter  of   an  inch 

in   diameter,  by   actual    measurement.       Next    time    when  I 

go  up  stacks  I  shall   first  examine  the  pulley   and   then  stay 

on  the  gromul. 

* 
*        * 

"  I  will  tell  you  a  gong  story,"  said  a  manager  the  other 
day,  "and  it  was  one  on  me.  We  have  a  down  town  loop, 
where  the  street  is  very  narrow,  and  we  have  a  close 
squeeze  to  get  through  e\  en  with  a  single  track.  We  were 
having  so  many  collisions  with  wagons  I  put  up  a  bulletin 
calling  special  attention  to  having  the  gongs  sounded,  every- 
where and  at  pretty  much  all  times.  Still  the  boys  kept  for- 
getting to  ring  the  bell.  Then  I  stuck  up  another  notice  a 
>  good  deal  more  stringent,  but  still  they  didn't  seem  to  rise 
to  the  emergency,  and  finally  I  had  to  make  an  example  of 
two  of  them.  Then  the  gongs  woke  up  with  a  vengeance. 
I  was  delighted,  but  a  day  or  two  later  I  managed  to  sprain 
mv  ankle,  and  ha<l  to  stay  in  the  house  four  days. 

"  The  main  line,  which  also  carries  several  branch  lines, 
is  directly  in  front  of  my  house.  The  first  morning  I 
thought  the  cars  must  be  in  one  continuous  blockade  by  the 
way  the  gongs  sounded,  but  after  crawling  to  the  window 
two  or  three  times  only  to  find  the  street  deserted,  I  aban- 
doned the  painful  operation  of  looking  out.  And  they  kept 
it  up.  They'  all  seemed  to  know  I  was  where  1  couldn't  gel 
away  and  they  serenaded  me.  All  day  and  until  after  mid- 
night; and  the  next  day,  and  the  next.  They  evidenth 
intended  the  old  man  should  gel  t  iiough.  By  the  fourth 
day  I  wa-s  satisfied,  and  a  new  Imllelin  went  on    the    board." 


Motormi-n  will  sound  gongs  only  at  street  crossings 
and  when  approaching  vehicles  or  pedestrians;  and 
will  use  discretion  and  not  sound  gongs  unnecessarily. 


"Speaking  of  gongs  reminds  me  of  a  story,"  said  a 
-iiperintendent  who  was  standing  in  the  group.  "One  of 
our  lines  passes  a  lodge  room,  used  by  several  organizations, 
so  there  is  something  nearly  every  night.  It  is  down  in  the 
business  district,  and  the  cars  and  teams  arc  thick  and  natu- 
rally the  gongs  are  going  most  of  the  time.  The  line  in 
question  was  a  loop  extension  opened  after  cold  weather  set 
in,  so  the  societies  did  not  notice  it  until  spring.  Then  it 
grew  warm,  and  when  they  opened  their  windows  the  noise 


from  the  bells  came  in.  One  of  the  leading  citizens,  ami  an 
officer  of  the  lodge,  came  to  nie  with  the  re(|ncst  thai  llie 
men  I'c  iustrncled  to  draw  the  gongs  as  niildU  as  possible  on 
lodge  niglits,  as  it  was  very  annoying  to  ha\e  llie  clatter 
right  in  the  iiiiildle  of  the  most  impressive  |)ortion  of  a 
charge.  1  told  him  I  would  look  into  it,  and  thanked  the 
gentleman  for  calling  my  attention  to  the  matter.  Then  I 
went  off  and  forgot  all  about  it.  The  next  week  he  stopped 
liis  carriage  in  the  middle  of  the  street,  got  out,  and  came  to 
wlicre  I  was  standing  on  the  curb.  I  thought  I  was  in  for  it 
sure,  and  was  about  to  offer  an  apology  for  the  neglect  when 
he  said  : 

"'Iwantto  thank  you  personally,  and  on  behalf  of  our 
members,  for  having  abated  that  gong  nuisance.  You  don't 
know  what  a  difference  it  has  made,  and  we  are  all  very 
grateful.  It  is  such  things  that  the  public  appreciate,  and 
which  go  to  make  a  road  popular.' 

'"  \'ery  pleased  to  do  it,  I  assure  you,'  I  replied  ;  '  always 
glad  to  have  my  attention  called  to  these  things' ;  but  a 
notice  went  up  within  15  minutes  about  ringing  gono-s  in 
front  of  the  Masonic  building  on  lodge  nights." 


ATTEMPTED  STRIKE  ON  THE  CHICAGO 
CITY  RAILWAY  A  FIZZLE. 


A  few  discharged  employes  of  the  Chicago  City  Railway 
took  advantage  of  the  spare  time  thus  provided  to  try  to 
work  up  a  strike.  W.  D.  Mahon,  the  professional  agitator 
scented  the  battle  from  Detroit,  and  hastened  here  to  direct 
matters.  Meeting  after  meeting  was  held  in  the  hours 
between  midnight  and  dawn,  and  the  company  was  notified 
through  the  daily  papers  that  the  men  were  to  he  taken 
back,  and  the  union  recognized  or  there  would  be  a  strike. 
General  Manager  Bowen  came  out  most  emphatically  from 
the  very  first  and  stated  there  would  be  no  union  men  in  his 
einploy,  even  if  it  should  be  necessary  to  discharge  the  entire 
force.  Repeated  efforts  to  secure  any  further  statement 
from  him  proved  ineffectual,  and  when  the  mayor  tried  to  o-et 
his  hand  in  to  "  arbitrate  "  he  was  told  there  was  nothing  to 
arbitrate  and  that  the  company  would  continue  to  conduct 
its  own  business  at  the  old  stand.  The  directors  absolutely 
refused  to  be  drawn  into  the  matter,  and  announced  the 
whole  thing  was  in  the  hands  of  the  manager  so  far  as  the 
company  was  concerned  and  that  he  would  backed  up  in  what- 
ever course  he  saw  fit  to  take.  After  10  days  of  agitation 
llie  whole  thing  has  quieted  down  and  not  a  car  missed  a 
single  trip.  Mr.  Bowen  is  certainly  to  be  commended  for 
the  positive  and  fearless  stand  he  took  and  the  company  is 
better  for  it  today.  The  ([uestion  of  wages,  which  are  the 
highest  in  the  country,  was  not  involved  ;  it  was  simply  a 
question  of  turning  over  the  discharge  of  employes  to  the 
whims  of  a  imion.  This  adds  one  more  to  the  list  of 
failures  of  Agitator  Mahon,  who  fell  down  quite  as  lamen- 
tably at  Boston,  Philadelphia  and  Milwaukee. 


Charles  II.  McCann  brought  suit  against  the  Consolidated 
Traction  Company  at  Newark,  N.  J.,  for  $10,000  for 
injuries  alleged  to  have  been  sustained  when  thrown  from 
his  horse  which  shied  at  one  of  the  comjiany's  sprinklers.  It 
was  stated  that  his  injuries  prevented  him  from  wearing  a 
stiff  hat,  but  the  com])any's  counsel  called  attention  to  the  fact 
that  Mr.  McCann  wore  a  Hat  topped  derby  into  the  court 
room.    The  verdict  was  in  favor  of  the  railway  company. 
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GRANVILLE  C.  CUNNINGHAM. 


(jrain  illc-  L'.  Cimninnliain  ami  j.  Kuss  of  llu-  Moiiln-al 
Street  Railway  Company  inaik-  a  trip  to  Eiii;laiul  recciilly 
to  complete  the  neji^otiations  by  whiili  the  I?irmin<fham 
street  railways  passed  into  the  hands  of  Canadian  capitalists, 
and  now  the  announcement  is  made  that  Mr.  Cunningham 
has  been  appointed  manager 
of  the  Birmingham  system. 
Mr.  Cimningham  was  a 
member  of  the  executive 
committee  of  the  American 
Street  Railway  Association 
and  has  long  been  promi- 
nent in  its  councils.  After 
receiving  an  education  in 
civil  engineering  in  Edin- 
burg  he  went  to  Honduras, 
Central  America,  and  was 
engaged  on  a  railroad  pro- 
ject there.  In  1872  he  went 
to  Canada,  and  for  the  next  17  years  was  connected  with 
various  railroad  interests.  Previous  to  the  introduction  of 
the  electric  sj'stem  in  Toronto  Mr.  Cunningham  visited  the 
principal  cities  in  the  United  States ;  his  report  and  recom- 
mendations were  accepted  bj'  the  Toronto  city  council.  In 
1892  he  was  appointed  chief  engineer  of  the  Montreal  Street 
Railway  Company,  and  its  equipment  for  electric  traction 
was  carried  out  under  his  direction.  He  is  a  member  of  the 
Institute  of  Civil  Engineers  of  London  and  the  Canadian 
Society  of  Civil  Engineers.  In  appreciation  of  his  many 
good  qualities  his  employes  presented  him  with  a  fine  silver 
tea  and  coffee  set.  Mr.  Cunningham's  successor  is  F.  L. 
Wanklyn,  general  niana;_;er  of  tlic  Toronto  Railway  Com- 
pany. 

FINE  RECORD  OF  THE  FALK  COMPANY 
FOR  1897. 

The  Falk  Manufacturing  Company,  which  is  the  owner 
of  patents  covering  the  cast-welded  rail  joint,  and  is  also 
builder  of  special  work,  reports  a  large  business  during  the 
past  year.  Early  in  the  spring  cast-welding  was  introduced 
on  the  Pacific  coast  by  the  welding  of  the  Pasadena  &  Paci- 
fic Railway  Company's  tracks  at  Los  Angeles,  Cal.,  and  has 
been  continued  at  Oakland  and  San  Francisco.  In  the  latter 
city  the  welding  of  the  unique  "  Z  "  bar  track  rail  of  the 
Market  Street  Railway  line  has  been  eminently  successful 
Some  other  large  contracts  have  been  with  the  Cleveland 
Electric  Railway  and  the  Cleveland  Citj-  Railway  Company, 
of  Cleveland,  Ohio;  the  Toledo  Traction  Company,  of 
Toledo,  Ohio;  the  Mahoning  Valley  Railway  Company, 
Youngstown,  Ohio;  the  Milwaukee  Electric  Railway  & 
Light  Company,  the  Nassau  Electric  Railroad  Company, 
the  Brooklyn  Heights  Railroad  Company,  of  Brooklyn, 
N.  Y.,  and  the  Elgin  City  Railway  Company,  Elgin,  111.,  etc. 

The  compan}'  has  during  the  year  completed  and  put  into 
operation  several  valuable  improvements,  \vhich  have 
brought  the  joint  to  the  highest  standard  of  perfection.  The 
joint  has  also  attracted  increased  attention  abroad,  being  now 
in  use  in  some  of  the  largest  roads  of  France,  and  con- 
tracts have  recently  been  closed  for  its  adoption  in  Germany 
and  England.  The  additional  test  of  the  past  winter  and  the 
wide  range  of  its  success  justify  the  prediction  that  the  cast- 


wekled  joint  would  prove  an  invention  of  the  greatest 
importance  in  track  construction,  made  by  the  Re\ikw 
when  it  was  first  brought  out. 

The  special  work  department,  which  was  established  last 
year,  has  been  crowded  with  orders  to  its  utmost  capacity, 
and  has  l)een  working  overtime  almost  continuously.  Ship- 
ments have  been  as  far  east  as  Brooklyn  and  south  to  New 
Orleans.  The  company  is  also  taking  contracts  for  the  com- 
plete equipment  of  roads  as  to  track  and  overhead,  furnish- 
ing all   materials. 


MONTREAL  INTERURBAN. 


The  Montreal  &  Southern  Counties  Railway  is  projected 
to  afford  transportation  facilities  for  a  large  section  of  coun- 
try about  Montreal.  One  branch  will  run  to  St.  Johns 
through  Chambly  and  the  water  power  at  the  latter  place 
will  be  utilized.  From  St.  Johns  it  is  proposed  to  extend 
the  line  through  Ste.  Alexandere,  Notre  Dame  de  Stan- 
bridge,  Mystic,  Bedford,  East  Stanbridge,  Dunham,  Cowans- 
ville,  Sweetsburg  and  Knowlton.  From  the  latter  town  the 
road  will  pass  through  Bolton  Pass  to  Bolton  Springs  and 
Bolton  Centre,  thence  to  Eastman,  Magog,  over  the  Hatlev 
Mountains  to  North  Hatlev  and  Shcrhrooke  by  way  of 
Capelton  and  Lennoxville. 

A.  ].  Corriveau  has  recently  made  a  tour  over  the  pro- 
posed route  and  was  very  favorably  impressed  by  the  oppor- 
tunities for  large  traffic  and  the  lack  of  engineering  diffi- 
culties in  constructing  the  road.  He  anticipates  that  Iniild- 
ing  will  commence  early  next  spring. 


WINTER  PROGRAM  OF  THE  CHICAGO 
ELECTRICAL  ASSOCIATION. 


The  fall  and  winter  program  of  the  Chicago  Electrical 
Association  is  as  follows  :  "  Economy  in  Electric  Car  Con- 
trol," by  J.  R.  Cravath ;  "Evolution  of  the  Isolated  Elec- 
tric Plant,"  by  Harold  Almert ;  "  The  Safe  Current  Capacity 
of  Electric  Conductors,"  by  C.  H.  Sewall ;  "  Daily  Mathe- 
matical Conveniences,"  by  S.  G.  McMeen  ;  "  Heavy  Elec- 
tric Traction,"  by  Cloyd  Marshall ;  "  Electricity  in  Ship 
Building,"  by  C.  C.  Mattison ;  "  Electrical  Shop  Trans- 
mission," by  H.  G.  Dimmick ;  "The  Art  of  Constructing 
Telephone  Apparatus,"  by  H.  P.  Clausen.  The  meetings 
are  held  the  first  and  third  Fridays  of  each  month  at  1737 
Monadnock  building. 


NEW  CONDUIT  TESTED  AT  HAMBURG. 

At  Hamburg,  Germany,  a  piece  of  track  325  ft.  long  has 
been  built  to  test  a  new  form  of  electric  railway  conduit. 
It  is  an  inverted  U-shaped  metal  trough  made  in  sections  of 
convenient  length  and  shielding  the  conductor  which  is 
mounted  on  suitable  insulators.  The  purpose  of  this  form 
of  conduit  is  to  prevent  the  conductor  being  submerged  in 
water  and  it  acts  on  the  principal  of  the  diving  bell.  The 
imprisoned  air  in  the  U  conduit  holds  the  water  away  from 
the  conductor.  In  one  of  the  recent  tests  the  leakage  of 
current,  with  the  tracks  and  conduit  flooded,  was  between 
.2  and  .3  ampere.  It  is  stated  that  the  conduit  is  not 
expensive  in  its  construction. 
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CABLE  LINE  OPERATED  BY  ELECTRIC 
MOTOR. 


BY    CHARLES    GROVER. 


That  it  mav  be  economical  to  operate  a  cable  railway  with 
an  electric  motor  power  has  been  fully  demonstrated  by  the 
Metropolitan  Street  Railwaj'  Company,  Kansas  City,  Mo. 

The  cable  machinery  in  the  power  house  at  9th  and 
Washington  streets,  which  has  been  driven  by  a  24  x  2S-in. 
Wright  engine  for  the  past  eight  years,  is  now  operated  by 
a  300-k.  w.,  4-pole  electric  motor.  The  Summit  street  cable 
Hne,  which  has  2.17  miles  of  double  track  with  grades  as 
heavy  as  10  per  cent  is  operated  by  this  motor.  During 
the  19  hours  daily  run  an  average  of  208  trips  made  over 
this  line  by  six  cable  trains  of  a  grip  car  and  trailer  each. 

Extra  trains  are  run  morning  and  evening  during  the 
periods  of  heavy  travel.  On  July  5,  the  motor  pulled  20 
grip  cars  with  25  trailers  for  a  few  hours  during  the  day. 
It  has  been  observed  by  the  passengers  as  well  as  by  the 
officials  of  the  road,  that  the  speed  of  cable  is  more  uniform 


shaft  on  the  wimling  gear  of  the  cable  maeliinery  was 
lengthened  out  i  ^^  ft.  and  a  belt  wheel  24  ft.  in  diameter 
with  37-in.  face  was  mounted  on  this  shaft. 

The  motor  is  mounted  on  a  concrete  foundation  with  a 
wood  platform  for  insulating  the  motor  frame  from  the 
foundation.  A  double  leather  belt  36  in.  wide  is  used  for 
transmitting  the  power  from  the  motor  to  the  cable 
machinery.  This  belt  passes  over  a  34-in.  pulley  on  the 
motor  shaft  to  the  24-ft.  pulley  on  the  cable  machinery  with 
a  distance  of  36  ft.  between  centers  of  the  shafts  carrying 
the  pulleys.  The  stretch  of  the  belt  is  taken  up  by  an 
adjustable  pulley  mounted  on  an  iron  frame. 

The  motor  runs  at  a  speed  of  3S0  r.  p.  m.  when  up  to 
speed,  and  with  tile  use  of  the  specially  arranged  starting 
rheostat  described  below,  tlie  motor  can  be  operated  at  any 
desired  speed  from  10  revolutions  to  3S0  revolutions.  Tlie 
demand  for  the  wide  variation  in  speed  is  at  such  times  as  it 
is  necessarj'  to  repair  the  cable  or  put  in  a  new  one. 

The  switchboard  is  made  of  slate  2  in.  thick,  has  a  front 
surface  of  48  sq.  ft.,  and  is  supported  on  a  frame  made  of 
ansrle   and   T-iron.      It   was  designed  and  built  in  the  com- 


MOTOR    DRIVEN    CABLE    PLANT — KANSAS    CITY,    MO 


and  that  there  is  less  jerk  to  tlie  cars  than  when  operateil  by 
the  engine.  The  current  for  operating  the  motor  is 
obtaine<l  from  a  i, 300-k.  w.  generator  at  the  Central  avenue 
power  house,  which  also  supplies  current  for  the  electric 
lines  in  the  western  portion  of  the  city.  The  current  is 
carried  for  a  distance  of  8,855  ^'-  °^^''  ^  triple  braided 
weatherproof  insulated  copper  cable  of  1,000,000  c.  m.  area 
for  the  positive  conductor.  The  return  conductor  consists 
of  1,670  ft.  of  both  insulated  and  bare  copper  cable  of 
i,rxX),oofj  c.  m.  area,  and  is  tapped  to  the  iron  structure  of 
the  Kansas  City  Elevated  Railway,  which  forms  the 
remaining  75185  ft.  of  the  negative  conductor.  The  iron 
structure  was  heavily  bonde<l  at  all  its  joints  with  No.  0000 
flexible  copper  bonds. 

The  motor  was  originally  a  (Jencral  ICIectric  Company's 
standard  300-k.  w.,  4-pole  generator  with  a  speed  4S0  r.  p. 
m.  anil  ^00  to  625  volts  when  run  as  a  generator.  It  was 
used  four  years  ago  as  one  of  the  generators  which  operated 
the  Kansas  City  Elevated  Railway,  but  since  that  time  it 
has  I)een  idle,  until  it  was  taken  into  the  .Vletropolilan  Street 
Railway  Company's  shops,  and  remodeled  for  a   motor. 

The  arrangement  for  attaching  the  inolcjr  to  the  cable- 
machinery  Is  shown  in  the  photographs.      The    intcrnudiati- 


pany's  shops,  and  is  mounted  with  a  Form  K  automatic 
circuit  breaker,  of  i,ooo  amperes  capacity,  manufactured  by 
the  General  Electric  Company,  a  voltmeter  of  600  volts 
capacity,  a  Weston  ammeter  of  1,000  amperes  capacity, a  pos- 
itive and  negative  switch,  a  double  ])(ile  double  throw 
reversing  switch  and  48  small  switches  for  tlie  rheostat. 

A  small  electro  magnet  is  mouiileil  to  om-  side  of  the 
circuit  breaker,  with  its  coils  connected  as  a  shunt  to  tlie 
motor  circuit  and  provided  with  mechanism  to  open  the 
liriiiit  breaker,  when  the  ])otential  on  the  line  falls  below 
400  volts.  With  this  arrangement  the  automatic  circuit 
breaker  will  automatically  open  the  circuit  from  an  excessive 
amount  of  current  or  from  the  failure  in  the  supply  on  the 
lines. 

The  starting  rheostat  consists  of  12  separate  boxes  made 
of  white  pine,  each  box  contains  680  ft.  of  No.  9  galvanized 
iron  wire,  wound  in  s))irals  2  iiL  in  dianu'ter,  and  placed  in  a 
zig/.ag  shape  with  glass  partitions  between  them.  Water 
is  piped  to  each  box  and  a  continuous  stream  is  passed 
Ihrongh  and  aniiiml  the  ((ills  to  keep  tile  iron  wire  I'oiil  dur- 
ing the  titnc  the-  rlKoslal  Is  used  in  operating  tin-  motor  at 
very  low  speed.  The  glass  partitions  lielween  the  coils 
pre\c-nt     the    electrolytic    action     from    destroying     llie    iron 
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wire.  I'^aoli  liox  has  four  points  of  rcsistaiKc  in  series 
which  arc  connected  to  quick  break  switches  on  the  switch- 
board, and  the  twelve  boxes  are  connected  in  parallel.  The 
arranjjenient  of  the  resistance  coils  gives  from  50  to  i,oSo 
amperes  at  ^oo  volts  for  any  desired  length  of  time.  The 
rheostat  is  connected  in  on  the  negative  side  of  the  motor  to 
prevent  a  leakage  of  current  through  water  connections. 

The  operation  of  a  cable  line,  especially  one  which  con- 
tains numerous  long  and  heavy  grades,  is  one  of  the  most 
severe  tasks  that  can  be  put  on  a  motor.  The  change  of 
load  to  which  the  motor  is  subjected  on  this  cable  line 
ranges  from  20  h.  p.  acting  as  a  generator  to  over  650  h.  p. 
as  a  motor.  The  average  horse-power  required  to  operate 
the  road  estimated  from  the  total  during  the  month  of  July 
was  146  h.  p. ;  that  required  to  drive  the  cable  including  the 
friction  of  the  machinery  and  motor  without  the  cars  is 
117  h.  p.  The  wide  variation  of  load  does  not  take 
place  at  all  times  durhig  the  day,  but  usually  during  the 
morning  and  evening  when  the  cars  are  heavily  loaded  and 
the  extra  trains  are  out.  The  trains,  at  times,  become 
blocked  from  various  reasons,  and  if  this  occurs  at  or  near 
the  foot  of  a  heavy  grade  the  motor  has  from  six  to  eight 
heavily  loaded  trains  to  pull  up  the  grade.  After  they  pass 
over  the  top  of  the  hill,  and  are  descending  they  pull  the 
cable  above  speed  and  cause  the  motor  to  generate  a  current 
which  is  delivered  back  to  the  Central  avenue  power  house, 
and  from  there  to  the  electric  lines.  The  extreme  maximum 
and  minimum  loads  do  not  continue  long,  therefore  the  heat- 
ing effect  on  the  motor  from  the  excessive  current  which 
reaches  900  amperes  at  times,  does  not  alter  its  temperature 
perceptibly.  The  sparking  at  the  brushes  and  the  armature 
reaction  due  to  the  extreme  overloads  were  the  principal 
difficulties  to  overcome.  If  a  larger  motor  had  been  used 
so  the  peak  of  the  loatl  would  be  approximately  the  rated 
power  of  the  motor,  if  a  properlv  designed  shunt  motor,  it 
wouUl  run  sparkless.  Such  a  motor  would,  however,  not 
only  run  with  poor  etficiencv,  due  to  the  small  average  load 
required,  but  would  greatly  increase  the  investment  over 
what  is  reallv  necessary.  The  interest  on  the  larger  invest- 
ment together  with  poor  efficiency  would  increase  the  cost 
of  operating. 

The  most  interesting  feature  to  the  financial  man,  is  the 
cost  of  operating  as  compared  with  the  steam  plant.  The 
items  of  operating  expense  given  below,  are  those  which 
have  been  affected  by  the  change  of  power  from  steam  to 
electricity.  Under  the  head  of  steam  plant  the  items  are 
taken  as  an  average  per  month  during  the  year  1896;  those 
under  the  head  of  electric  motor  are  taken  for  the  month  of 
July,  1S97  : 

Ol'KKATIXG    WITH    STEAM     I'l-.VNT. 

Engineers,  firemen  and  oilers S  2q5  00 

Repairs  on  engine  and  machinery 58  00 

Oil  and  waste 21  45 

Coal 604  55 

Water 46  S- 

Tota! $1,025  52 

OI'EKATIXG    W1T1{     Kl.KCTRIC    MIITOK. 

64,45s  kilowatt-hours  consunaed  during  the  month  of  July, 

i8g7,  at  S.0048647  per  kilowatt-hour S  313  57 

Motorman 50  00 

Oil  and  waste 2  00 

Water  for  rheostat  and  workroom 2  50 

Total $  368  07 


The  foregoing  tiguresshow  that  $637.45  was  saved  during 
the  month  of  July,  1897,  as  compared  with  the  average  cost 
])er  month  of  operating  the  steam  plant  during  the  year  of 
1896. 

The  men  that  repair  and  splice  the  cable  attend  the  motor 
also,  and  one-half  of  their  salary  has  been  charged  above 
as  motorman. 

The  cost  of  producing  a  kilowatt  per  hour  as  given  above 
was  taken  from  the  actual  cost  of  operating  the  Central 
avenue  power  house  during  the  month  of  July,  but  does  not 
include  the  interest  on  the  investment,  or  the  allowance  made 
for  depreciation  in  the  value  of  the  machinery  and  building. 


A  FINE  TRIBUTE. 


One  of  the  happiest  testimonials  we  have  ever  seen,  was 
posted  on  the  boards  of  the  New  Orleans  Traction  Company, 
on  September  20,  and  is  evidence  of  that  spirit  which  most 
firmly  binds  the  employe  to  the  manager  in  the  mutual 
interests  both  serve.      The  bulletin  reads  as  follows  : 

XOTICE. 
To  Employes: 

It  is  with  the  greatest  regret  that  the  management  announce  the 
resignations  of  Messrs.  B.  Willard,  general  superintendent,  W.  Nelson 
Smith,  chief  electrician,  and  Ben  Johnson,  assistant  superintendent 
and  claim  adjuster.  These  gentleman,  finding  it  to  their  advantage 
to  accept  positions  elsewhere,  were  perforce  of  necessity  obliged  to 
relinquish  their  duties  with  our  company,  and  we  were  obliged  with 
reluctance  and  regret  to  bid  them  good-bye.  They  have  all  distin- 
guished themselves  in  their  respective  departments  of  construction 
and  operation,  and  to  their  skill,  energy  and  loyalty,  the  company  is 
largely  indebted  for  its  present  status  of  excellence.  They  will  be 
greatly  missed  in  our  councils  and  our  work,  and  1  am  sure  that  all 
the  employes  will  join  with  those  of  us  who  were  immediately  asso- 
ciated with  them  in  an  official  capacity,  in  regret  at  their  leaving,  and 
will  follow  them  with  us,  with  the  heartiest  of  good  wishes  for  their 
further  success  in  the  new  fields  to  which  they  go. 

Obliged  thus  to  do  without  the  help  of  such  faithful  and  intelligent 
workers,  it  is  ours,  both  officers  and  employes,  to  exhibit  in  larger 
measure,  our  devotion  to  the  interests  of  the  company,  and  especially 
at  this  time,  and  under  present  discouragements,  to  fail  in  nothing 
that  shall  tend  to  improve  the  service  and  general  operation  of  the 
road.  We  may  have  the  utmost  faith  in  the  splendid  future  awaiting 
our  great  system,  and  we  may  anticipate  this  by  bringing  to  bear 
forethought,  care,  accuracy  and  courage  in  the  performance  of  every 
duty  falling  to  our  respective  positions. 

C.   D.  WVMAN. 

Cleneral  Manager. 


FREIGHT  LINE  AT  BALLSTON  SPA. 


Considerable  interest  is  being  manifested  in  the  comple- 
tion of  the  Ballston  Terminal  Railroad,  at  Ballston  Spa,  X. 
Y.  This  road  has  been  contemplated  for  some  time,  and 
within  the  last  three  months,  under  the  energetic  manage- 
ment of  J.  C.  Stanton,  gives  evidence  of  early  completion. 

The  power  house,  which  is  a  commodious  and  substantial 
structure,  of  modern  ideas,  is  how  completed.  The  selection 
of  Hamilton-Corliss  engines,  Westinghouse  electrical 
apparatus.  Brill  cars,  and  Maj'er  &  Englund  overhead 
material,  indicates  the  excellence  of  the  work,  which  will  he 
completed  this  month. 

The  road  is  largely  a  freight  line,  which  will  be  handled 
by  electrical  locomotives  designed  especially  for  the  Ballston 
Terminal  Railroad,  and  are  now  being  erected  at  the  works 
of  the  J.G.  Brill  Company,  in  Philadelphia.  The  passenger 
service  will  be  taken  care  of  by  the  ordinary  passenger  cars. 
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The  decision  of  the  supreme  court  of  Pennsj-lvaiiia,  ren- 
dered ill  May  last,  whereby  the  Scranton  &  Pittston  Trac- 
tion Company  (acting  as  contractor  for  the  Lackawanna 
Street  Railway  Company)  was  permanently  enjoined  from 
crossinu;  at  grade  a  steam  railroad  operated  by  the  Delaware 
&  Hudson  Canal  Company  suggested  the  desirabilit\-  of  col- 
lecting data  upon  the  subject  of  crossings  and  the  examina- 
tion of  the  regulations  prescribed  bv  statute  and  bv  munici- 
palities. 

Street  railways  are  those  which  are  construptcd  in  streets, 
whether  on,  below  or  above  the  surface  is  immaterial,  along 
and  over  which  cars  are  ))ropelled  as  common  carriers  for 
the  accommodation  of  the  people  living  on  and  near  the 
highways,  and  to  facilitate  the  transportation  of  passengers. 
They  may  be  constructed  within  or  without  the  limits  of 
municipalities  and  when  laid  for  the  purpose  of  facilitating 
the  use  of  the  street  by  the  public  are  street  railways,  inde- 
pendent of  the  motive  power  that  may  be  used.  When 
some  of  the  first  steam  roads  were  chartered  the  idea  pre- 
vailed that  the  tracks  laid  by  them  would  be  admiralde  for 
wagon  trartic,  but  it  was  soon  abandoned,  and  at  present  it 
is  the  purpose  of  "facilitating  the  use  of  the  highway  by  the 
public"  that  serves  in  a  great  measure  to  distinguish  the 
street  railway  from  its  elder  brother.  While  this  distinction 
is  as  sharp  as  ever,  the  street  railways  have  in  many  in- 
stances proved  to  be  successful  competitors  of  railroads. 
Most  electric  intcrurbans  carry  express  and  light  freight  as 
well  as  passengers,  and  this  competition  is  perhaps  one  rea- 
son why  the  steam  roads  have  made  such  strenuous  efforts 
to  prevent  electric  lines  crossing  their  tracks  at  grade.  To 
prevent  grade  crossings  means  in  a  majoritv  of  cases  sucli 
increased  cost  as  to  prohibit  the  construction  of  tlie  electric 
road. 

Railroads  were  essentiallv  interurlian  roads  in  iheir  ccm- 
ceplion  and  have  remained  so  except  in  the  large  cities, 
where  there  is  a  suburban  business.  In  the  beginning  street 
railways  were  distinctly  urban  ;  the  street  car  was  evolved 
from  the  omnibus  and  for  convenience  provided  with  a  track 
to  run  upon;  next  the  cars  were  provided  with  trucks;  then 
came  cars  with  mechanical  motive  power,  which  made  in- 
creased size  possible  and  led  to  double  truck  cars.  All  these 
vehicles  were  for  urban  trattic  and  entitled  to  the  use  of  the 
streets  and  also  to  cross  steam  railroad  tracks  without  being 
subject  to  more  restrictions  than  would  a  carriage  or  omni- 
bus. Extensions  of  street  railways  to  run  between  different 
towns  could  not  be  predicted,  but  bearing  in  mind  that  they 
are  for  the  same  purpose,  it  is  not  apparent  why  the  inter- 
urban  car  should  not  have  the  same  privilege  of  crossing 
railroad  tracks  as  <lid  the  stage  coach. 

The  status  of  street  railways  and  of  railroads  and  their 
rights  in  the  streets  is  very  clearly  set  forth  in  the  decision 
of  the  supreme  court  of  Indiana  in  the  case  of  the  Chicago 
&  Calumet  Terminal  Railway  Company  agaiTist  the  Whit- 
ing, Hammond  &  East  Chicago  .Street  Railway  Company, 
decided   in    iSyj.     The    law    regarding    crossings    as    there 


stated  is  that  which  obtains  in  most  of  the  states  in  the  ab- 
sence of  special  statutes  providing  for  the  interlocking  of 
grade  crossings  or  placing  the  subject  in  the  hands  of  the 
railroad  commissioners.  (Indiana  has  such  a  statute  passed  in 
1S97,  which  will  be  referred  to  later). 

In  this  case  the  street  railway  company  had  secured  fran- 
chises and  licenses  from  the  cities  of  Hammond  and  East 
Chicago  and  from  the  county  commissioners,  permitting  the 
building  and  operation  of  an  electric  railway  which  would 
cross  the  tracks  of  the  railroad  compan}'  at  grade  at  five 
different  points,  at  all  of  which  the  railroad  was  crossed  bv 
streets  or  highways.  The  street  railway  had  completed  its 
lines  with  the  exception  of  the  crossings,  and  was  ready  to 
construct  "jump  crossings"  at  its  own  expense.  The  rail- 
road company  refused  to  permit  the  construction  of  any 
crossings  except  upon  the  conditions  that  the  street  railway 
would  agree  to  certain  requirements,  covering  the  expense 
of  maintaining  gates  and  Hagmen  at  these  points  and  the 
future  construction  at  its  own  expense  of  interlocking 
switches  as  may  be  demanded.  The  street  railway  applied 
for  an  injunction  to  prevent  the  railroad  from  interfering 
with  it  in  constructing  the  crossings,  which  was  granted  ; 
tlie  railroad  appealed  to  the  supreme  court,  which  sustained 
the   injunction. 

The  court  said  in  part: 

"  It  is  the  settled  law  of  this  state  that  the  public  takes 
only  an  easement  in  the  streets  of  a  city  or  town,  and  if  a 
steam  railway  company  lays  its  tracks  upon  such  streets, 
the  abutting  owner  of  the  fee  whose  title  extends  to  the 
center  of  the  street  is  entitled  lo  recover  damages.  (T.  II. 
Jv:  1.  R.  R.  Co.  v.  Scott,  d  al.,  74  Ind.,  29;  Eichels  v.  Evans- 
ville  .St.  Ry.  Co.,  jS  Ind.,  261  ;  Cox  v.  Louisville,  etc., 
R.  R.  Co.,  (8  Ind.,  178;  Sharpe  v.  St.  Louis,  etc.,  Ry.  Co., 
19  hid.,  296;  Ross  v.  Faust,  51  lud.,  171  ;  Xelsim  \.  I'lem- 
ing,  s')  Lid.,  3ro;  Anderson,  etc.,  R.  R.  Co.,  \-.  Kernodle, 
54  Ind.,  ,510;  Rnelker  \'.  St.  Louis,  etc.,  Ry.  Co.,  50  Ind., 
127). 

"Tile  l)asis  upon  which  this  rule  rests  is  that  the  appro- 
priation of  ihe  soil  o\er  u  hicli  a  street  passes  for  the  con- 
struction, operation  and  inainlenance  of  a  steam  railway  is  a 
new  or  additional  appropriation  to  that  of  the  easement 
granted  to  the  public,  which  entitles  the  aliutting  owner  to 
such  damage  as  lie  may  sustain  thereby.  (Cox  v.  R.  R. 
Co.,  supra). 

"It  follows  from  this  that  the  steam  railway  which 
obtains  a  right  of  way  over  a  street  and  constructs  its  mil- 
way  thereon  obtains  something  more  than  an  easeiiKiil ;  it 
obtains  property  rights  in  such  right  of  way  subject  only  to 
the  right  of  the  public  to  travel  over  the  streets.  And  tlie 
i|uestioii  here  preseiite<l  by  challenging  the  sufficiency  of 
the  comi)laint  is  whether  the  same  rule  applies  to  street  rail- 
ways; that  is,  whether  the  appropriation  of  a  street  to  the 
use  of  a  street  railway  is  a  new  and  additional  appropriation, 
a  new  and  adilitional  burden  to  that  of  the  easement  of  the 
public  generally.      It  is  conceded  by  the  appellant   (the  rail- 
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road  company)  thai  a  street  railway  is  not  an  aiUlitioiial  bur- 
den upon  the  fee  in  the  street,  although  appellant  claims 
that  strong  reasons  exist  against  the  doctrine.  It  is  con- 
ceded, however,  that  the  courts  have  quite  generally  held 
such  use  of  a  street  is  not  an  additional  burden  ;  that  it  is 
simply  an  extended  use  of  the  right  which  the  public 
acquired  in  the  first  instance.  This  concession  we  think  ad- 
mits that  appellant  has  no  cause  to  complain  of  the  action  of 
the  circuit  court.  The  writer  of  this  opinion  (Judge 
McCabe)  seriously  doubts  the  soundness  of  the  rule  thus 
conceded  by  the  appellant.  It  is  true  that  street  railway 
corporations  have  a  right  to  the  use  of  the  public  streets  of  a 
city  or  town  for  the  purpose  of  ordinary  travel  over  them 
in  the  same  way  that  any  other  portion  of  the  general  public 
mav  enjoy  that  right.  But  when  they  obtain  a  right  of  way 
over  such  streets  to  lay  down  their  tracks  on  such  streets, 
they  obtain  and  secure  a  right  and  an  interest  in  the  street 
that  the  general  public  does  not  and  cannot  have  and  enjoy. 
They  obtain  to  all  intents  and  purposes  as  much  a  property 
rio-ht  in  their  right  of  way  in  the  streets  attached  to  the  soil 
as  does  the  steam  railroad  laid  in  such  streets.  This  is  so 
because  such  companies  are  authorized  to  mortgage  their 
corporate  property  and  franchises  to  secure  the  payment  of 
loans  of  money  to  the  corporation.  Such  power  necessarily 
carries  with  it  power  to  sell  such  property  and  franchises  at 
sheriff's  sale  to  make  the  money.  (2  Burns' R.  S.,  1894, 
Sec.  5,  473  ;  New  Orleans,  etc.,  R.  R.  Co.  v.  Delaware,  et  al., 
114  U.S.,  501.) 

"  How  such  a  right  can  constitute  nothing  more  than  the 
easement  has  in  the  street  it  is  difficult  to  understand.  If 
the  location  and  operation  of  a  street  railway  on  a  public 
street  is  no  new  nor  additional  burden  on  the  soil,  but  rests 
on  the  easement  the  public  has  in  the  street,  then  it  would 
seem  to  the  writer  the  company  need  not  obtain  any  license, 
permit  or  franchise  from  the  municipal  authorities  to.  con- 
struct its  tracks  in  the  public  streets  of  a  city.  And  yet  it  is 
the  settled  law  in  this  and  other  states  that  a  street  railway 
cannot  be  laid  upon  the  streets  of  a  town  or  city  without 
a  o-rant  of  a  license  or  franchise  therefor  either  by  the  mu- 
nicipality or  the  legislature.  (Indianapolis  Cable  St.  R)-. 
Co.  V.  Citizens'  St.  Ry.  Co.,  127  Ind.,  369;  23  Am.  cS: 
Enf.  Ency.  Law,  946-947,  and  authorities  there  cited.) 

"  No  other  part  of  the  public  is  required  to  obtain  a  license 
or  franchise  to  use  or  enjoy  the  easement  of  the  street.  The 
very  fact  that  a  franchise  is  required  to  authorize  and  justify 
a  street  railway  company  to  lay  down  its  tracks  on  a  public 
street  seems  to  the  writer  a  sufficient  reason  for  saying  that 
such  was  not  one  of  the  uses  in  contemplation  when  the 
street  was  opened  and  dedicated.  Besides,  it  is  settled  law 
that  the  street  railway  company',  when  once  its  track  is  con- 
structed on  a  street,  has  rights  over  that  part  of  the  street 
where  its  track  is  located  superior  to  those  of  the  public  who 
enjoy  only  the  easement  in  the  street.  For  instance,  the 
public  must  turn  off  of  the  street  railway  track  when  met  by 
the  street  railway  cars.  (23  Am.  &  Eng.  Enc.  Law,  990- 
991,  and  authorities  there  cited.) 

"  But  the  overwhelming  weight  of  authority  seems  to 
settle  the  law  both  in  this  state  and  elsewhere  that  a  street 
railway  is  not  an  additional  burden  to  that  of  the  general 
easement  in  the  street  and  that  the  owners  of  the  fee  are  not 
entitled  to  damages  on  account  of  the  construction  thereof  on 
a  public  street.  (Eichels,  et  al.  v.  Evansville,  etc.,  Co.  et  al., 
supra;  Indianapolis  Cable  Co.  v.  Citizens'  Co.,  supra; 
Elliott  V.  Fair  Haven,  etc.,  R.  R.  Co.,  32  Conn.,  575  ;  Hinch- 


mann  v.  I'aterson  Horse  R.  R.  Co.,  17  N.  J.  Eq.,  75;  Jer- 
sey City,  etc.,  R.  R.  Co.  v.  Jersey  City,  etc.,  Horse  R.  R. 
Co.,  20  N.  J.  Eq.  ;  Cincinnati,  etc.,  St.  Ry.  Co.  v.  Cum- 
niinsville,  14  Ohio  St.,  523;  Hobart  v.  Milwaukee  City  R. 
R.  Co.,  27  Wis.,  194;  Attorney  General  v.  Metropolitan  R. 
R.  Co.,  125  Mass.,  515;  Brown  v.  Duplesse's,  14  La.  Ann., 
S42  ;  Savannah  &  Thunderbolt  R.  R.  Co.  v.  Mayor,  etc.,  45 
Ga.,  602  ;  Pedicord  v.  Baltimore,  etc.,  Ry.  Co.,  34  Md.,  463  ; 
23  Am.  &  Eng.  Enc.  Law,  954,955,956  and  957,  and 
authorities  there  cited.) 

"  These   authorities,  and    others   that   might   be    cited   so 
firmly  settle  the  rule  that  it  could  not  now  be  departed  from 
without  serious  disturbances  of  vested  property  rights.    The 
use  of  the  street  by  the  appellant  (the  railroad  company)  is 
subject    to    the   easement  in   the   public   and   the  burden  of 
keeping  the  street  crossing  over  its  tracks   in  such  a  condi- 
tion as  not  to  impede   or   obstruct   the    public   easement  and 
use  of  the  street  by  the  public  generally  is  a  burden  alreadv 
resting  on  the  appellant.      This    burden   is   in    no  way  to  be 
added  to  or  increased  by  the  crossings  appellee   (the  street 
railway'    company)    proposes   to   construct.      So  long,  there- 
fore,   as    it    is    the  settled    law    of    this   state    that    a   street 
railway  is  not    an    additional    burden   to    that   of    the   ease- 
ment   the  general    public    has   in    the    street,    and    that  the 
street    railway     company's     right     to     use    the    street    is 
founded   on    that   easement,  that    long    it  must  be  held  that 
the  right  of   such   street   railway    to   cross  over    the  tracks 
of    a  steam   railway    laid   on   such    street    is    subject    to  no 
conditions    other  than    those   to    which    the    general    public 
is  subject  in  traveling  over  such  streets.     When  the  steam 
railway  company  obtains  its   right  of   way  over  and  along  a 
public  street,  it  does  so  subject  to    the   right   of  the  general 
public  to  use  that   street    and    the  street  crossings  over  its 
tracks,  and  it  is   generally  incumbent  on  such  steam  railway 
companies  to  make  such  crossings  as    passable   for  the  gen- 
eral  public   as    they   were   before    the   construction  of  their 
tracks  thereon.     The  duty  therefore    is  incumbent  on    the 
steam  railwaj'  company  only  to  make  the  crossing  as  passa- 
ble as  it  was  before  the  construction  of  its  tracks  thereon  for 
the  public  generally,  or  as   nearly   so  as   practicable.     That 
does    not    impose   the   burden   of  providing    cross   rails  and 
tracks  for  the  street  railway  to  make  the  crossing.      But  the 
street  railway  is  proposing  to  furnish  all  that  itself  and  to  be 
to  all  the  expense  of  making    the    crossing    and   connection. 
Appellant  contends  that  this  will  be  a  burden  and  a  hinder- 
ance  to  the   free   and    unobstructed    use    of    the    appellant's 
steam  railway  which    it   is    claimed    is    a    taking  of  private 
property  without  just  compensation  in  violation  of  the  Con- 
stitution.     True,  it  is  a  hindrance  and   an   obstruction  to  the 
use  of  appellant's  steam    railway.     But    having   obtained  its 
right  of  way  subject  to  the  burden  of    the   easement   in  the 
public    generally,    and    the    street    railway    being    entitled 
to    the   use  of    that   easement,    all  the  rights    appellant  ob- 
tained  in    the  street    for    its    steam    railway    were    subject 
to   the    right    of    the  street  railway    to    use    the   street.     In 
short,   the   appellant's    rights    obtained    in    the    use    of    the 
streets   for   its  steam    railway   were   subject  to    the    burden 
of   the    appellee's   use    thereof    in    the  ordinary   and    proper 
manner    for    its     street     railway.       The     complaint     shows 
that     appellee    was    only     proposing    to    use   the    streets   at 
the    crossings     in    the    ordinary    and     in    a    proper    man- 
ner  for   the    construction  of  street    railway  crossings,  and 
that  it  had  been  hindered   and    obstructed  therein  by  the  ap- 
pellant in  the  use  of  force.     It  would  therefore  not  be  a  tak- 
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ing  of  private  property  without  just  compeusatiou,  because 
it  does  not  propose  to  take  from  appellant  anything  it  ever 
owned.  It  never  owned  its  right  of  wav  over  and  across 
the  streets  named  free  from  the  burden  of  the  public  ease- 
ment, a  part  of  which  belongs  to  the  appellee,  the  street  rail- 
waj'.  The  conclusion  we  reach  is  not  in  conflict  with  the 
case  of  the  Indianapolis,  etc..  Gravel  Road  Co.  v.  Belt  Rail- 
way Co.,  I  lo  Ind.,  5,  cited  and  relied  on  by  the  appellant. 
In  that  case  the  gravel  road  company  was  a  private  corpo- 
ration and  the  owner  of  the  gravel  road  before  the  construc- 
tion of  the  Belt  Railway.  The  property  of  the  gravel  road 
company  was  not  acquired  subject  to  any  easement  in  the 
public  or  anyone  else  to  construct  a  railroad  across  its  gravel 
road.  It  was  there  held  very  properly  that  while  the  stat- 
ute confers  upon  railroad  companies  the  power  to  cross 
highwaj's  and  to  do  so  without  the  payment  of  compensa- 
tion so  far  as  the  public  is  concerned,  yet  that  a  gravel  road 
owning  its  road  owns  it  as  anybody  else  owns  his  property, 
and  that  private  propert)' cannot  betaken  by  anyone  without 
just  compensation,  nor,  except   in  case  of  the  state,  without 


for  its  street  railway.      (2  R.  S.,    11194,   Sees.  5465  to  546S  ; 
R.  S.  iSSi,  Sees.  4155  to  41 58.) 

"  The  right  to  pass  over  a  highway  by  a  steam  railway  is 
subject  to  the  easement  of  the  public,  a  part  of  which  is 
owned  and  enjoyed  by  the  street  railway." 


ELECTRICITY  FOR  MERIDA,  YUCATAN. 


The  excellent  system  of  horse,  or  rather  mule  railway,  at 
Merida,  Yucatan,  will  be  converted  to  electric.  The  work 
of  changing  several  of  the  principal  routes  is  already  under 
way,  and  it  is  hoped  soon  to  bring  the  entire  svstem  up  to 
date.  This  road  is  one  of  the  most  progressive  of  the  Central 
American  properties,  and  the  energetic  young  manager,  N. 
Escalante  y  Peon,  some  time  since  laid  out  a  fine  pleasure 
resort  which  has  proved  a  great  success. 

Our  illustrations  show  street  scenes  in  Alerida,  the  view 
at  the  left  being  that  of  the  Plaza  de  la  Indepeudencia,  and 
the  one  at  the  right  a  street  scene  on  60th  street,  Merida. 


PLA/A    DE    LA    INUEI'ENOENCI A — MKKIDA,    YUCATAN — SIXTIETH    STREET. 


such  compensation  lirst  assessed  and  tendered.  (.Art.  i, 
Sec.  21,  Constitution  of  Indiana.) 

"And  it  was  there  further  held  that  the  building  of  a  rail- 
road across  such  gravel  road  would  be  a  taking  of  private 
property  within  the  meaning  of  the  section  of  constitution 
referred  to,  on  the  ground  that  it  was  an  incumbrance  on 
the  property.  Manifestly  that  case  has  no  application  here 
because  the  gravel  road  company  acquired  its  property  in 
the  gravel  road,  not  subject  to,  but  free  from  any  easenuiit 
or  incumbrance  of  any  kind  whatever.  Not  so  with  the 
appellant,  the  steam  railroad  company,  in  the  case  now  be- 
fore us.  As  we  have  already  seen,  it  acquired  its  rights  sub- 
ject to  the  easement  and  incumbrance  against  which  it  ad- 
mits by  its  assignment  of  error  it  has  made  forcible  resist- 
ance. 

"  The  same  prineii)le  applies  to  the  crossing  over  a|)]nl- 
lant's  tracks  where  they  cross  Indiana  Boulevard,  ;i  piiMii 
highway  of  the  county.  The  statute  provides  llial  I  hi 
county  boaril  may  grant  the  right  of  privilege  to  a  slriel 
railway  company  to  use   any   public   highway  of  the  county 


CONSOLIDATION  AT  BIRMINGHAM,  ALA. 


The  Birmingham,  Powderly  &  Bessemer  Railway  Com- 
pany, operating  13  miles  of  steam  dummy  road,  has  been 
absorbed  by  the  Birmingham  Railway  &  Electric  Company. 
The  property  transferred  includes  the  13  miles  of  track, 
three  locomotives,  14  passenger  and  freight  cars,  all  tools 
and  350  acres  of  land  lietween  Cleveland  and  Bessemer. 
This  line  will  soon  be  equipped  for  electric  traction  and  will 
complete  a  circuit  of  trolley  roads  taking  in  Bessemer  and 
the  whole  Birmingham  mineral  district  that  far.  General 
Manager  McClary  contemplates  using  a  \oltage  of  750  on 
this  line. 

'I'lu-  liirmingham  (Ala.)  Railway  &  Electric  Company 
lia^.  i)rovided  a  special  car  for  conveying  the  ])upils  of  the 
Atheneum  at  ICast  Lake  to  and  from  the  city.  lOarb  niorn- 
ing  the  car  leaves  the  Morris  Hotel  in  charge  of  oiu-  of  llie 
Uachers  and  returns  in  the  evening.  Only  the  school  chil- 
dren are  accejjted  as  passengers. 
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AN  OVERHEAD  ELECTRIC  SYSTEM  WITH- 
OUT THE   TROLLEY. 


ACCELERATION  TESTS  AT  SCHENECTADY. 


In  a  paper  read  before  the  British  Association  for  the 
Advancement  of  Science  at  its  meeting  in  Toronto,  J.  G. 
W.  Aldriclfje  reviewed  at  some  length  the  present  conditions 
of  electric  traction  in  England.  lie  stated  that  there  are 
103.5  "I'les  of  tramway  line  operated  by  the  trolley,  15.75 
miles  by  the  third  rail,  6  miles  by  storage  batteries  and  4 
niiles  by  the  conduit  system.  The  relative  costs  for  con- 
struction and  equipment  per  mile  of  single  track  are  £^,- 
500  for  the  trolley,  i"io,ooo  for  the  open  conduit  system 
and  i^7,ooo  for  the  closed  conduit.  After  mentioning  that 
for  economv  and  sound  financial  success  the  trolley  system 
has  proved  itself  to  be  the  best  all  around  device  for  tram- 
way operation  he  said  that  there  are  and  will  be  instances 
where  overhead  wires  will  be  absolutely  prohibited  in  cer- 
tain cities. 

The  open  conduit  system  is  so  expensive  in  its  construc- 
tion as  to  be  out  of  the  question  for  most  localities  and  no 
closed  conduit  system  has  shown  sufficient  merit  to  justify 
its  serious  consideration.  The  author  then  introduces  a  new 
system  of  his  own  design  which  is  intended  to  do  away 
with  the  overhead  contact  wires.  The  general  plan  is  to 
have  two  supports  at  the  extreme  ends  of  the  car  and  a 
wire  stretched  between  them  as  shown  in  the  cut.  Poles  of 
the  ordinary  pattern  are  planted  at  intervals  of  50  ft.  or 
within  the  length  of  the  span  of  wire  on  top  the  car.  From 
the  pole  there  extends  a  horizontal  arm  over  the  track  and 
to  this  is  pivoted  a  support  for  a  rod,  ribbon  or  roller,  which 
is  connected  to  the  feeder  line.  When  the  wire  on  top  the 
car  strikes  this  contact  the  springs  of  the  pivoted  arm  per- 
mit it  to  lift  and  swing  slightly  in  the  direction  in  which  the 


car  is  going  yet  hold  it  with  sufficient  rigidity  to  give  good 
contact.  Before  the  collecting  wire  passes  from  under  it 
another  contact  is  reached  so  that  at  all  times  the  electrical 
apparatus  in  the  car  is  in  circuit. 

If  at  any  place  it  is  impractical  to  set  the  poles  at  the 
required  distance,  a  surface  contact  plate  can  he  put  in  the 
track  midway  between  the  poles,  and  can  be  regulated  by 
electro-magnets  just  as  a  closed  conduit  system  is  to  avoid 
keeping  the  contact  always  alive.  A  contact  shoe  is  fixed 
under  the  car  in  this  case. 

The  advantages  claimed  for  this  svstem  are  :  Fixed  over- 
head wires  are  avoided  ;  the  poles  are  considerably  shorter 
than  generally  used  for  such  purposes  ;  the  stay  wires  and 
anchor  poles  at  curves  are  absent ;  the  poles  are  at  regular 
intervals  and  can  be  used  for  lighting.  The  cost  of  such  a 
system  would  be  about  25  per  cent  more  than  the  trolley  but 
much  less  than  the  conduit  systems. 


Among  the  many  events  connected  with  the  visit  of  Lord 
Kelvin  to  the  works  of  the  General  Electric  Company  at 
Schenectady,  N.  Y.,  none  possessed  more  interest  to  the 
electrical  railway-  engineer  than  the  acceleration  test  made 
upon  the  experimental  track  which  runs  along  the  heel  path 
of  the  Erie  canal  for  a  distance  of  nearly  two  miles. 

The  car  used  was  one  of  the  familiar  American  elevated 
railway  type  provided  with  four  50-h.  p.,  500- volt  90-ampere 
motors,  known  as  the  G.  E.  57,  mounted  two  on  each  of  the 
trucks.  On  each  armature  shaft  was  a  33  tooth  pinion 
meshing  into  a  52  tooth  gear  fixed  to  the  axle.  The  total 
weight  of  the  loaded  car  was  25  tons,  including  trucks,  mo- 
tors and  passengers. 

At  present,  owing  to  the  long  distance  which  must  be  cov- 
ered by  elevated  railways  and  the  frequent  stops  and  starts 
resulting  from  the  nearness  of  stations,  the  question  of  quick 
starting  and  stopping  has  become  a  serious  matter.  Quick 
stopping,  is,  however,  well  taken  care  of  by  both  air  and 
electric  brakes  leaving  rapid  acceleration  as  the  point  need- 
ing attention.  Realizing  this  the  General  Electric  Com- 
pany has  been  experimenting  for  the  past  several  months, 
with  the  idea  of  determining  at  what  rate  of  acceleration  the 
passengers  would  be  annoyed. 

Asa  starting  requirement,  W.  B.  Potter,  chief  engineerof 
the  railway  department,  assumed  that  an  increase  in  speed  of 
three  miles  per  hour  each  second  would  not  be  unpleasant 
and  the  car  was  equipped  as  already  explained  to  prove  or 
disprove  the  assumption.  The  only  departure  from  ordinary 
practice  was  to  reduce  the  gear  ratio  and  use  a  controller 
which  would  admit  sufficient  current  to  give  the  required 
starting  torque.  In  some  of  the  previous  runs  the  car 
had  attained  a  speed  of  28  miles  per  hour  at  the  end  of 
lO  seconds,  while  on  the  test  under  consideration  the  car  was 
moving  at  the  rate  of  30  miles  per  hour,  at  the  end  of  10  sec- 
onds. On  this  particular  run,  5  seconds  after  the  controller 
handle  was  moved  the  car  had  attained  a  speed  of  19  miles 
per  hour ;  at  the  end  of  10  sconds,  30  miles  per  hour;  15 
seconds,  35  miles ;  20  seconds  38  miles  ;  and  in  25  seconds  a 
speed  of  40.5  miles  had  been  attained. 

These  figures  convey  no  real  idea  of  the  rapidity  of  the 
start.  However,  a  comparison  with  acceleration  on  steam 
roads  may  serve  to  bring  out  this  point.  An  ordinary  train 
seldom  exceeds  a  speed  of  10  miles  per  hour  at  the  end  of 
10  seconds;  just  1/3  the  speed  attained  in  the  same  time  by 
the  test  car.  In  a  similar  test  of  a  regular  elevated  train  at 
the  end  of  20  seconds  the  speed  was  only  13.5  miles  per 
hour  during  which  time  196  ft.  had  been  covered  as  against 
38  miles  and  356  ft.  in  the  case  of  the  electric  car. 

The  sensation  due  to  the  rapid  starts  was  not  unpleasant, 
and  as  the  starting  was  perfectly  smooth  those  standing 
were  inconvenienced  no  more  than  is  now  the  case  with  the 
elevated  trains  drawn  by  the  slower  steam  locomotives. 


The  Brooklyn  Rapid  Transit  Company  has  distributed 
some  handsomely  illustrated  pamphlets  advertising  the 
special  car  service  for  theater,  Sunday  school  and  social 
parties.  One  circular  explains  the  advantages  of  Brooklyn 
as  a  residence  district,  and  with  this  was  sent  a  pass  for  a  com- 
plimentary trip  over  the  routes  of  the  company.  H.  Milton 
Kennedy  is  the  general  passenger  agent  and  attends  to  all  the 
special  traffic. 
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NEW  WATER  POWER  STATION  AT  TAMPA. 

Floriila  is  usually  consklcred  a  low,  Hat  country  anil  the 
statement  that  a  water  power  of  considerable  magnitude  has 
been  developed  will  occasion  surprise  to  many  engineers. 
The  Consumers'  Electric  Light  &  Street  Railway  Company, 
of  Tampa,  has  built  a  dam  across  the  Hillsborough  river  and 
a  fine  power  station  at  a  cost  of  $200,000.  The  city  of 
Tampa  has  increased  very  rapidly  in  population  in  recent 
years ;  it  is  now  claimed  that  there  arc  25,000  inhabitants. 
The  Consumers'  Company  has  built  up  a  railway  system 
which  is  well  suited  to  serve  the  present  and  future  needs  of 
the  citv.  There  are  about  30  miles  of  track  upon  which  27 
motor  and  three  trail  cars  operate.  Until  the  first  of  this 
year  the  electricity  was  generated  at  a  steam  plant  which 
was  the  largest  in  the  state. 

Realizing  the  advantages  of  cheap  power,  water  rights 
were  secured  and  a  dam  and  station,  shown  in  Fig.  1,  built 
on  the  Hillsborough  river  six  miles  from  Tampa.  The  dam 
and  flume  are  constructed  of  concrete  masonry  composed  of 
the  best  Portland  cement  and  flint  rock  taken  from  the  bed 
of  the  river  on  the  shoals  at  the  dam,  over  6,000  cu.  yds, 
being  used.  The  flumes  occupy  a  space  1 10  ft.  long  by  24 
ft.  wide  and  30  ft.  high  from  the  base,  and  to  these  flumes 
is  joined  the  weir  which  is  132  ft.  long  and  19  ft.  6  in.  high. 
At  the  end  of  this,  is  a  waste  gate  14  ft.  wide,  making  the 
total  length  including  retaining  walls,  162  ft.  At  cither  end 
of  this  masonry  are  wings  composed  of  dirt. 

Parallel  with  the  flumes  and  dam  is  located  the  power 
house,  150x50  ft.  under  which  the  water  discharges  upon 
leaving  the  wheels.  In  the  masonry  flumes  are  installed, 
four  pairs  of  36-in.  McCormick  horizontal  water  wheels 
arranged  to  operate  sejiarately  or  together.  The  machinery 
in  the  station  is  used  not  only  for  street  railway  service  but  also 
lighting  and  power.  These  departments  arc  run  separately, 
two  pairs  of  wheels  driving  each,  being  belted  to  jack  shafts 
located  in  the  power  house  and  35  ft.  from  the  turbine 
shafting.  These  jack  shafts  are  driven  by  four  33-in.  belts. 
At  cither  end  the  jack  shafts  arc  coupled  to  the  generators 
bv   clutch  pullcvs  ;   the  one   to   two  300-k.w.   alternators   for 


the  lighting,  and  the  other  to  two  200-k.w.  General  Electric 
railway  generators.  The  shafting  and  standards  are  mounted 
on  heavy  I-beams  which  rest  on  the  masonry.  The  bearings 
throughout  are  of  the  ring  self-oiling  type. 

On   the  opposite  side  of  the  station,  .^o  fl.  from  the  main 


FIG.    I. --DAM    AND    POWER    HOUSE. 

shaft,  as  shown  in  Fig,  2,  is  a  5O0-h.  p.  engine,  belted  to  the 
jack  shaft  to  which  the  water  wheels  are  connected.  The 
engine  is  installed  as  an  auxiliary  to  be  run  in  unison  with 
the  water  wheels  in  case  of  low  water.  Under  the  boiler 
house,  which  is  located  opposite  the  station,  is  a  large  cistern 
where  all  the  water  for  the  boilers  is  filtered  and  treated 
when  using  steam.  The  steam  machinery  was  that  in  service 
before  the  water  power  was  de\eloped. 

At  high  water  the  river  has  a  maximum  power  of  4,000 
h.  p.  and  the  mimimum  is  800  h.  p. ;  the  four  pairs  of  wheels 
now  installed  develop  1,500  h.  p.  One  of  the  lines  runs 
from  the  city  to  the  station  which  is  eight  miles  from  the 
center  of  distribution.  This  road  is  laid  with  56-lb.  T-rails  ; 
the  bonds,  consisting  of  lead  and  scrap  copper,  are  of  Super- 
intendent Munsing's  desii^n. 


FIG.   2,--INrF.KIOK   Ol'    I'OWEU    IIOUSI';,    lA.Ml'A,    1  l.A. 
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THE    OLDEST    STREET    RAILWAY    AIR- 
BRAKE   COMPANY. 


NCE  more  the  Staiidani  Air-Brake  Com- 
pany, of  New  York,  exhibits  at  the  con- 
vention of  the  American  Street  Railway 
Association,  and  as  in  years  past  its  dis- 
play will  not  be  only  interesting  and 
instructive,  but  will  illustrate  the  progress 
of  the  vear  in  this  work.  Our  pages 
have  steadily  chronicled  the  achieve- 
ments of  this  enterprising  concern  until 
in  the  lirake  it  offers  today  one  would  not  recognize  the  orig- 
inal. These  changes  have  been  made  at  the  expense  of  great 
of  great  outlay  and  untiring  study,  until  the  perfected  brake 
now  offered  and  in  service,  would  seem  to  leave  no  further 
improvement  to  be  desired. 

As  is  well  known,  it  is  the  pioneer  in  street  railway  air 
braking  and  is  to  be  commended  for  the  determination  shown 
in  making  the  business  the  suceess  it  has  become.  Starting 
as  it  did  in  1891,  the  company  has  seen  the  remarkable 
changes  which  have  occurred  in  street  railway  practice. 
E.  J.  Wessels,  the  managing  director,  has  shown  very  keen 
foresight  in  preparing  to  meet  problems  which  he  felt  were 
certain  to  arise  as  street  railroading  became  more  and  more 
an  exact  science.  With  commendable  prudence  several 
years  ago  he  began  the  development  of  a  motor  compressor, 
by  means  of  which  it  would  be  possible  to  equip  any  electric 
car  or  train  without  requiring  any  part  of  the  car  axle  on 
which  to  mount  such  apparatus.  The  company  has  not 
been  satisfied  with  apparatus  that  merely  met  requirements. 
Its  ambition  has  always  been  to  make  its  apparatus  exactly 
what  its  corporate  title  implies,  "standard."  In  order  that 
this  end  might  be  secured,  the  company  has  spent  a  large 
amount  of  money  and  years  of  patient  labor  in  solving  the 
problem.  Difficulties  which  would  have  daunted  ordinary 
individuals  have  apparently  not  terrified  it.  Many  varieties 
of  apparatus  have  been  tested  and  the  wheat  sifted  out  from 
the  chaff.  It  is  generally  known  that  the  compan}'  has  been 
doing  a  very  large  business  and  that  most  of  its  apparatus  at 
present  in  use  has  been  in  constant  operation  on  the  different 
roads  for  from  two  to  three  years.  Mr.  Wessels  reports 
that  the  company's  business  thus  far  in  1S97  ^^^  been  a  rec- 
ord breaker.  Sales  have  exceeded  those  of  any  previous 
period.  Collections  have  been  very  satisfactory.  Since  last 
convention  themotor  compressor  has  been  installed  in  a  large 
way  on  special  roads.  Various  sizes  are  now  furnished, 
ranging  from  i  h.  p.  to  5  h.  p-  One  of  its  best  points  is  the 
ease  with  which  the  armature  can  be  withdrawn  by  removing 
the  front  head  of  the  motor.  The  motor  is  securely  protected 
against  dust  and  moisture  by  being  iron  clad.  It  is  of  the 
slow  speed  series,  multipolar  type.  The  frame  being  of 
steel,  gives  lightness  with  maximum  capacity.  The  insula- 
tion is  such  as  to  guard  against  possible  grounding  or  break- 
ing down.  There  are  some  interesting  devices  for  prevent- 
ing the  the  ingress  of  oil  from  the  bearings  and  compressor. 
The  motor  compressor  runs  at  600  r.  p.  m.  and  does  not 
require  to  be  in  operation  much  of  the  time,  as  it  very  quick- 
ly replaces  air  which  has  been  drawn  from  the  storage  res- 
ervoir comprised  in  the  Standard  air-brake  system,  when 
making  stops. 

The  Standard  Air-Brake  Company's  axlcdriven  compres- 
sors have  been  making  a  phenomenal  record  and  have  given 
great  satisfaction  wherever  installed.     Since  last  convention 


the  company  has  sold  hundreds  of  these  outfits,  and  "repeat" 
orders  have  come,  not  only  from  the  Continent  of  Europe  but 
from  Australia,  where  a  large  number  of  different  types  of 
Standard  outfits  are  in  service.  The  single  acting  compressor 
Type  A  furnishes  sufficient  air  to  supply  enough  pressure 
for  heavy  cars,  even  though  they  are  operated  at  slow  speed. 
The  Duplex  double  acting  compressor,  which  was  installed 
a  number  of  years  ago,  is  still  in  service,  notably  on  the 
Buffalo  railway,  where  30  outfits  are  completing  their 
third  vear  of  hard  service.  Although  the  air-braking 
apparatus  has  had  to  contend  with  slush,  ice,  dirt  and  changes 
in  temperature,  there  has  been  little  difficulty  experienced  in 
its  operation.  The  interlocking  controlling  handle  with 
which  all  Standard  outfits  have  been  supplied  since  last 
convention,  has  proved  a  great  success  and  in  no  instance 
has  there  been  a  failure  to  accomplish  the  end  sought,  that 
is,  the  prevention  of  tampering  with  the  apparatus  on  the 
part  of  careless  or  malicious  parties.  The  company  furnishes 
its  own  type  of  brake  rigging  and  is  prepared  to  equip  a  car 
with  everything  in  the  brake  line  down  to  the  brake  shoes. 
In  fact,  it  prefers  to  do  this,  so  that  all  parts  of  the  brake 
rigging  may  be  properly  adapted  for  use  with  the  Standard 
system.  Within  the  past  few  months  the  company  has 
greatly  increased  its  capital  stock  and  it  is  well  known  that 
all  its  purchases  are  made  on  a  spot  cash  basis.  By  reason 
of  its  financial  ability  the  company  has  always  been  able  to 
buy  to  advantage  and  can  therefore  supply  air-brakes  at 
reasonable  prices.  Associated  with  Managing  Director 
Wessels  are  some  of  the  most  noted  international  bankers  in 
the  world,  making  a  strong  combination,  which  gives  railway 
managers  a  sure  guarantee  that  whatever  the  company 
undertakes  will  be  faithfully  performed.  E.  H.  Dewson,  Jr., 
the  company's  chief  engineer,  is  well  known  to  the  fraternity 
by  reason  of  his  experience  east  and  west.  H.  P.  Merriam, 
one  of  the  company's  engineers,  is  at  present  in  Europe 
supervising  the  installation  of  a  large  number  of  air-brake 
equipments  for  which  General  Manager  Wessels  secured 
contracts.  The  company  has  been  most  fortunate  in  its 
selection  of  foreign  representatives.  They  stand  in  the 
very  front  rank  and  include  such  names  as  Dick,  Kerr  &  Co., 
Limited,  London ;  Bergische  Stahl-Industrie,  of  Berlin, 
Germanv,  and  Noyes  Brothers,  Sj'dney  and  Melbourne, 
Australia. 


FUEL  OIL  ON  THIRD  AVENUE  ELEVATED. 


Experiments  were  recently  made  with  crude  oil  as  fuel 
for  a  train  on  the  Third  Avenue  elevated.  New  York.  The 
oil  was  carried  in  barrels  in  the  coal  bunk  and  sprayed  on 
the  fire  with  pumps.  The  result  was  far  from  satisfactory, 
the  steam  pressure  falling  to  45  lbs.,  and  clouds  of  offensive 
smoke  poured  into  the  cars. 

In  many  respects  oil  would  seem  to  be  an  ideal  fuel,  but 
in  spite  of  frequent  trials  on  many  steam  roads  it  has  failed 
to  secure  a  footing.  Recently  a  very  thorough  test  was 
made  on  one  of  the  suburban  trains  of  a  leading  steam  road 
in  this  city,  but  the  expense  was  found  to  be  nearly  twice 
that  of  coal  fuel,  and  after  a  continued  effort  to  make  a 
success  of  the  experiment  it  was  abandoned. 


The  Camden  &  Suburban  Railway  Company,  on  Sep- 
tember 21,  provided  a  street  car  collision  as  an  attraction  at 
Knight  Park.  Two  cars  were  set  on  fire  and  started  towards 
each  other  at  a  high  speed,  resulting  in  a  realistic  smash-up. 
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NEW  ELECTRICAL  FEATURES  ON  THE 
LINDELL  RAILWAY,  ST.  LOUIS. 


V'arious  temporary  arrangements  for  testing  the  electrical 
conductivity  of  track  joints  have  been  devised  and  put  in  use 
from  time  to  time,  but  it  is  doubtful  wliether  there  is  any- 
where in  use  a  more  completely  equipped  car  for  testing 
and  maintaining  bonding  than  that  in  use  on  the  Lindell 
Railwav  of  St.  Louis,  designed  by  Samuel  Barnes,  the 
electrical  engineer. 

It  is  an  old  horse  car  propelled  bv  two  old  ilouble  reduc- 
tion motors.  Under  each  corner  of  the  car  is  a  shoe,  mak- 
ing two  contacts  with  the  rail  for  testing  the  drop  of  poten- 
tial across  the  rail  joints,  as  shown   in  the  engraving  of  the 


nections  of  the  testing  circuits.  It  will  be  noticed  that  in 
addition  to  the  voltmeter  wires  leading  from  each  pair  of 
shoes  there  is  another  set  connected  to  a  few  battery  cells 
and  an  electric  bell  circuit.  This  is  for  purposes  of  testing, 
to  be  sure  that  the  shoes  make  contact,  for  if  they  do 
not  make  contact  there  can  be  no  voltmeter  deflection, 
and  if  one  of  the  shoes  should  be  raised  or  the  circuit 
broken,  considerable  testing  might  be  done  with  the 
operator  under  the  impression  that  everything  was  all  right 
because  he  got  no  deflections,  when  really  the  truth  would 
be  that  the  circuit  was  open.  By  using  a  few  cells  of 
dry  battery  and  an  electric  bell  it  can  be  found  in  an  instant 
whether  the  circuit  is  all  right.  The  voltmeters  used  have 
the    zero   point    in    the    middle    of    the    scale    and    deflect    to 


TEST    AND    IJKII-I-    CAR    OF    THE    LINDELL    RAILWAV,    ST.    LOUIS. 


tar  herewith.  From  the  two  contacts  on  each  shoe,  wires 
lead  up  to  the  low  reading  voltmeter  terminals,  and  also  to 
a  test  circuit  explained  later.  Two  voltmeters  are  used,  one 
for  each  side  of  the  track.  The  object  in  having  contact 
shoes  on  each  end  of  the  car  is  to  make  it  always  possilile 
to  take  the  readings  on  joints  between  the  car  and  the  power 
station.  The  car  is  usually  sent  out  during  the  night,  when 
nothing  but  owl  cars  are  running.  Consequently  the  cur- 
rent taken  by  the  test  car  plays  an  important  part  in  the 
drop  of  potential  at  any  one  joint.  Therefore,  when  the  car 
is  approaching  the  power  station,  or  a  negative  feeder  run- 
ning to  it,  the  shoes  on  the  front  end  of  the  car  are  used,  and 
when  the  car  is  going  away  from  such  a  feeder  those  on  the 
rear  end  are  used.  The  voltmeters  employed  read  to  twelve- 
thousandths  of  a  volt.  Whenever  a ileflection  of  five-hun- 
dredths  of  a  volt  is  obtained  the  joint  is  nuirked  as  bad  and 
is  rebondeil.     The  accompanying  diagram   shows   the   con- 


riglit  or  left  according  lo  the  direction  of  the  current.  Thus 
there  is  no  trouble  with  reversing  the  voltmeter  terminals  and 
no  danger  of  mistaking  a  reversal  for  a  zero  dctUction.  The 
testing  is  done  very  rapidly  and  90  miles  of  track  have  been 
tested  in  27  hours.  The  crew  consists  of  a  motorman,  a 
trolley  boy  and  two  men  to  read  voltmeters.  The  car  is 
not  only  used  for  locating  faults  but  for  remedying  them. 
Under   the  center  of   the   car  on  each   side   is  a  track   drill 
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machinery  when  the  car  is  running  as   there    is   no   harm    in 
letting  it  revolve.     The  other  motor  propels   the   car   when 
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the  drill  motor  is  disconnected  for  use  with  the  drill.  In  order 
to  get  the  car  exactly  in  the  position  desired  for  drilling,  the 
armatnre  journal  on  the  motor  which  propels  the  car  is 
extendcil   out    each   wav,  so  that   a  man  sitting  in  front   of   a 


Wiring  for  Shoes  and  Meter:  of  Rail  Bono 
Testing  instrument  Placed  in  drillCarof 
Tne  LindellRy.Co, 


INTERIOR     BOND   TESTINC,   CAR    OF    I.INDKI.L    RAILWAY. 

drill  between  the  wheels  can  attach  a  hand  crank  and  move 
the  car  a  little  one  way  or  the  other.  This  makes  a  very 
convenient  arrangement. 

The  main  object  of  this  kind  of  testing  is,  of  course,  to 
give  the  comparative  condition  of  the  bonds,  so  that  repairs 
can  be  made  on  the  joints  that  need  attention  without  tearing 
up  the  pavement  and  rebonding  all  the  track.  There  is  no 
way  to  tell,  unless  it  be  by  the  melting  of  the  snow  around 
a  joint  in  winter,  whether  one  bond  is  in  any  worse  condi- 
tion than  any  others  along  the  line,  except  by  going  over 
the  whole  track  with  a  voltmeter  and  this  test  car  affords  a 
means  of  doing  this  rapidly.  In  the  car,  small  double  pole 
switches  are  used  to  manipulate  the  testing  circuits. 

As  a  substitute  for  the  car,  to  test  joints  during  hours  of 
heavy  traffic  on  the 
roail,  the  company  has 
a  voltmeter  case  or 
stand,  in  which  the  low 
reading  voltmeter  is 
placed  and  the  legs  of 
the  stand  are  arranged 
to  make  contact  with 
the  rail  on  each  side  of 
the  joint.  The  legs  fit 
the  shape  of  the  rail 
head  and  two  sharp 
steel  points  on  the  legs  insure  a  good  contact  on  the  head 
of  the  rail.  A  third  leg  or  pointer  shown  in  the  drawing 
keeps  it  from  tipping  over.  All  that  is  necessary  to  do  to 
take  a  reading  is  to  set  the  device  down  on  the  rail  with  one 
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PORTAHLE   VOLTMETER   STAND   FOR 
JOINT  TESTS. 


leg  on  one  side  of  a  joint  and  the  other  leg  on  the  other, — 
the  voltmeter  terminals  being  connected  to  the  metallic  con- 
tacts on  the  legs.  It  can  be  carried  around  in  one  hand  and 
is  very  convenient,  as  a  glance  at  the  engraving  will  show. 
The  test  car  is  also  used  for  testing  the  insulation  of  the 
strain  insulators  in  the  span  wires  along  the  overhead  lines. 
To  do  this  one  terminal  of  a  voltmeter  is  connected  to  the 
trolley  pole  and  the  other  terminal  to  a  wire  which  is  run  up 
beside  the  trolley  pole  and  which  makes  contact  with  each 
span  wire  a  few  inches  from  the  trolley  hanger.  The  deflec- 
tion noted  will  then  be  due  to  whatever  current  flows  to 
ground  through  the  voltmeter  and  strain  insulators  on  that 
span  wire  and  the  insulation  resistance  of  the  strain  insulators 
can  he  determined  by  the  usual  formula 
E  R 

X  = R 

V 
where  R   =  resistance  of  voltmeter, 

E    =  full  voltage  between  the  trolley  and  the  ground, 
V  =  voltage  as  indicated  by  the  testing  voltmeter, 
X  =  insulation  resistance  of  insulators. 
By  connecting  one  terminal  of  the  voltmeter  to  the  ground 
and  the  other  to  the  test  wire  which  makes  contact   with  the 
trolley  the  insulation  resistance  of  the  trolley  wire  hanger  is 
measured.     Thus  the  complete  overhead  and  track  electrical 
work  can  be  tested  with  this  car  with  a  minimum   of  labor. 
The   car   is  made  of  scrap  materials  and  cost  little  save   the 
expense  of  putting  it  together. 


MACKENBEUREN-TETTNANG  RAILWAY. 


The  electric  railway  between  Mackenbeuren  and  Tettnang, 
Wurtemburg,  was  built  for  passenger  and  freight  service. 
It  is  a  single  track  line,  nearly  three  miles  in  length,  with  15 
turnouts.  The  track  is  standard  gage  and  laid  with  44-lb. 
rails.  Current  is  generated  at  a  water  power  station  on  the 
.Schussen  river  where  there  is  a  fall  of  8^  ft. ;  there  are  two 
turbines  of  45  and  75  h.  p.  capacity,  respectively.  There  is 
also  a  reserve  steam  plant  with  a  60-h.  p.  engine  and  boiler. 
The  larger  generator  is  of  the  four  pole  type  and  gives  a 
voltage  of  700  for  the  trolley  line,  while  the  other  machine 
is  a  3, 100- volt  alternator  for  lighting  and  power  purposes. 
The  trolley  line  is  supplemented  by  a  feeder  and  the  two  are 
joined  together  at  intervals  of  220  yds.  Two  motor  cars 
are  in  service,  each  equipped  with  two  25-h.  p.  motors  and 
have  compartments  for  mail  and  small  baggage.  The 
motors  arc  connected  in  series  with  rheostatic  control. 
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SOME    METHODS  OF  MAKING  EFFICIENCY 
TESTS  OF  STREET  RAILWAY  MOTORS. 


IRANK     B.     I'DKTKU. 


It  becomes  many  times  advisable,  even  necessary,  in  street 
railway  practice  to  make  an  efficiency  test  of  the  car  motor, 
as,  for  instance,  on  the  equipment  of  a  newly  constructed 
system  or  upon  the  proposed  purchase  of  new  motors  for  a 
system  in  operation.  Probably  each  manufacturer  upon 
application  will  readily  supply  a  prospective  purchaser  with 
data  and  plotted  curves  of  speed,  torque,  horse-power  and 
efficiency  for  various  amperes  used,  but  it  is  a  business  pro- 
position that  the  buver  should  examine  somewhat  for  him- 
self and  make  comparative  tests  under  like  conditions  of  the 
different  motors  before  a  contract  is  closed.  *\gain,  when  it 
becomes  desirable  to  make  a  change  in  the  winding  of 
armature  or  field  coils  of  the  motor,  which  is  sometimes 
done  in  street  railway  practice  to  meet  some  special  con- 
dition of  service,  it  is  well  to  make  an  efficiency  test  after 
rewinding, as  a  check  on  the  accuracy  of  the  calculations  made 
previously. 

It  is  the  object  of  this  article  to  describe  with  some  detail 
a  simple  method  of  efficiency  test  in  use  in  many  electrical 
manufacturing  shops  which  will  give  good  results  when 
applied  to  the  street  railway  motor  in  the  repair  shop. 
^\'ith  care,  these  results  should  be  quite  accurate,  and  data 
from  comparative  tests  under  like  conditions  of  various  types 
of  railway  motors  would  prove  most  instructive. 

Take  an  axle  shaft  and  fit  to  it  a  pulle\,  having  deep 
double  flanges,  both    external    and    internal,    as    shown    at 


A  and  B  in  the  cross  section.  .Also  fix  to  this  axle  a  gear 
such  as  is  used  in  service  to  engage  with  the  armature 
pinion,  and  a  collar  to  take  up  end  play  ;  there  shoidd  be  no 
end  play,  the  motor  fitting  exactlj'  between  axle  gear 
and  collar,  but  not  wedged  so  as  to  produce  excessive 
friction.  Place  the  axle  shaft  when  e(|uipped  as  above,  into 
the  motor  axle  bearings  as  though  it  were  the  car  axle  witli 
the  motor  in  place.  Construct  a  hard-wood  beam  of  cross 
section  sufficient  to  fit  easilv  in  between  the  two  flanges  of 
the  pulley,  say  of  about  )  in.  in  width.  Cut  out  a  ])ortion 
of  the  beam  so  as  to  fit  the  periphery  of  the  pulky  for  an  an- 
of  a  few  inches,  or  about  75°  as  at  C,  I'ig.  >. 

Bore  the  beam  on  each  side  equidistant  from  the  center  of 
the  surface  of  contact  with  the  pulley,  and  in  these  holes 
place  the  eye  bolts  I)  with  nuts  on  lop  to  enable  them  to  be 
tightened  at  will ;  have  several  strands  of  ^  in.  cotton 
rope  spliced  into  each  eye  bolt  around  the  inider  side  of  the 
pulley  a-s  at  li,  so  that  by  screwing  down  the  nuts  the 
amount  of  frictit)n  can  be  regulated  and  the  motor  load  con- 
sequently varied.  Notch  the  end  of  the  wooden  beam  at  F, 
as  a  bearing  for  the  edge  (».  Move  up  an  ordinary  platform 
scale,  such  as  is  used  in  the  shop  for  weighing  material,  and 
place  upon  it  four  car  spring  rubbers;  on  these  rubbers  rest 


a  block  having  a  triangular  section,  so  as  to  offer  an  edge  to 
the  beam,  and  allow  an  exact  measurement  of  distance 
between  the  center  of  the  pulley  and  this  knife  edge,  to 
be  made.  Place  a  cut-out,  a  fuse,  a  variable  resistance  and 
an  ammeter  in  series  with  the  motor  with  a  volt  meter  in 
shunt  as  in  Fig.  2. 


After  turning  on  the  current  and  starting  the  motor,  any 
desired  load  can  be  obtained  by  tightening  the  nuls  of  the 
eye  bolts,  that  is,  by  increasing  the  friction  between  beam  and 
pulley.  If  the  horizontal  distance  from  the  center  of  the 
pulley  to  the  bearing  point  of  the  beam  on  the  scale  platform 
were  equal  to  the  radius  of  the  car  wheel  the  pounds 
indicated  upon  the  scale  would  be  the  pull  at  the  periphery  of 
the  car  wheel  for  the  current  passing ;  if  this  distance  were 
equal  to  four  times  the  radius  of  the  car  wheel,  the  scale  read- 
ing should  be  multiplied  by  four  to  obtain  the  pull  at  the  car 
wheel.  By  placing  a  tachometer  against  the  end  of  the  axle, 
a  speed  reading,  usually  in  revolutions  per  minute,  at  any 
load  may  also  be  obtained.  To  calculate  the  horse-power 
developed  by  the  motor  for  any  given  amount  of  current 
passed,  proceed  as  follows:  Multiply  the  horizontal  dis- 
tance, in  feet  and  decimal  parts,  from  the  centre  of  the  i)ulky  to 
the  bearing,  on  the  scale  by  two, and  this  result  by  ^  (  3. 14  16), 
this  gives  the  circumference  of  the  sweep  of  the  beam, 
were  it  free  to  move  ;  multiply  this  result  by  the  revolutions 
per  minute,  as  read  from  the  tachometer,  and  the  result  is  the 
speed  in  feet  and  decimal  parts  per  minute.  As  the  voltage 
is  not  apt  to  be  constant,  and  it  is  necessary  to  assume  a  con- 
stant standard  of  voltage  in  comparing  speeds  in  different 
tests,  or  in  taking  many  different  readings  as  data  from  which 
to  plot  curves,  it  will  be  well  to  assume  a  constant  of  500 
volts  as  a  standard,  and  correct  each  speed  reading  to  con- 
form to  this.  To  do  so,  divide  500  by  the  reading  of  the 
voltmeter,  taken  at  each  speed  reading,  and  multiply  the 
observed  speed  by  the  result.  Multiplying  this  calcidated 
speed  by  the  pressure  on  the  scale  in  pounds  and  dividing 
the  result  by  33,000  gives  the  horse-power  that  would  be 
exerted  by  the  motor  at  500  volts  and  the  uinonnl  of  current 
used  as  iu)ted  when  readings  were-  taken. 

Multiplying  the  voltage  (500)  liv  the  indiciited  anqieres 
and  dividing  this  resuH  bv  7  \0  gives  the  horse-power  sup- 
plied to  the  nuitor  were  the  xoltage  500,  and  dividing  the 
horse-power  cM-rlc-d  \>\  the  horse-power  supplied  gives  the 
efficiency  of  the  motor.  ICxpressing  the  aliove  process  in 
algebraic  formula',  as  perhaps  presenting  the  operiitioii  more 
clearly  to  those  familiar  with  their  use  : 

I)  Distance  from  horizontal  center  of  axle  lo  bearing  on  scale 

in  feet  ancf  decimal  parts, 

R  K(-volulions  per  minute  as  recorded  by  tachometer, 

[:  Indicated  volta«e  as  read  from  the  voltmeter, 

I  Amperes, 
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T     =     Force  applied  to  scale  measured  in  pounds, 

2  r^  D  K  1     „     Brake  horse-power  actually  exerted. 
33.o°o 

500 
(2  7^  n  R  X  — )  T 

— =  Brake  horse-power  exerted 

33.000  by  motor  if  voltage  had   been  500, 

1 :  Actual  horse-power  supplied  to  motor, 
746 

5°°*  :      Horse-power  supplied  to  motor  at  500  volts, 
746 

500 

(2  7^  D  R  X  )  T 

2  7^  D  R  T  E 


Efficiency  of  motor. 


^I  "'  500  X  I 

746  746 

When  the  motor  is  started  in  making  a  test,  water  should 
he  poured  into  the  pulley  between  the  flanges  of  the  inner 
circumference  to  prevent  overheating,  also  the  face  of  the 
pulley  should  be  lubricated  to  insure  an  even  friction,  and  a 
constant  pressure  on  the  scale,  without  which  no  accurate 
reading  can  be  taken  ;  more  important  is  this  in  regard  to 
the  speed  reading.  Many  experimenters  think  it  advisable 
to  use  a  separate  means  of  load  when  taking  this  reading, 
and  rigidly  couple  the  armature  shaft  of  the  motor  being 
tested  to  another,  which  it  drives  as  a  dynamo,  delivering 
current  back  to  the  line,  and  use  a  variable  field  shunt  as  a 
means  of  regulating  the  load.  If  this  latter  method  is 
followed  in  taking  speed  readings  they  should  be  used  in  con- 
nection with  the  scale  readings  taken  when  the  motor  was 
passing  the  same  amount  of  current  (amperes). 


If  the  beam  be  constructed  so  that  the  horizontal  distance 
from  the  center  of  the  pulley  to  the  bearing  on  the  scale  equal 
the  radius  of  a  circle  33  ft.  in  circumference,  it  will  simplify 
the  calculations  considerably,  and,  besides,  a  beam  of  this 
length  should  be  of  about  the  right  design  for  an  ordinary 
platform  scale ;  the  use  of  a  shorter  one  perhaps  causing  an 
overload  when  the  heavier  currents  are  passing.  The  scale 
should  of  course  be  balanced  with  the  weight  of  the  beam, 
block,  rubbers,  etc.,  when  in  position,  before  the  motor 
is  started  and  the  test  commenced. 

By  placing  the  pulley  and  beam  first  on  the  armature  shaft 
and  obtaining  the  horse-power  exerted  for  a  given  amount  of 
current  used,  and  then  changing  to  the  axle  and  making  a  test 
at  the  same  load,  the  horse-power  lost  in  the  friction  of  the 
gears  and  axle  bearings  can  be  determined. 

If  the  motors  are  already-  under  the  car,  and  it  is  wished  to 
make  a  test  without  removing  them,  place  a  screw  jack  under 
each  side  of  an  end  of  the  car  and  raise  it  until  there  is  a  very 
slight  amount  of  friction  between  the  wheel  and  the  rail.  A 
bell  crank  lever  may  be  designed,  as  in  Fig.  3,  and  securely 
fastened  to  a  pivot  at  A,  so  that  when  the  drawbar  is 
coupled  to  it  at  B,  and  the  current  turned  on,  (the  motor  at 
the  other  end  of  the  car  being  cut  out)  the  pull  exerted  at  B 
will  be  transmitted  to  C  and  may  be  measured  on  a  scale  as 


before.  The  load  can  be  varied,  and  consequently  the 
amount  of  amperes  passed,  by  lowering  gradually  on  the 
jacks,  increasing  the  friction  between  wheel  and  rail.  The 
speed  at  any  load  may  be  obtained  by  taking  off  a  journal 
box  cover  and  applying  the  tachometer  to  the  end  of  the 
shaft  and  a  calculation  made  of  the  horse-power  exerted  at 
the  drawbar  for  any  given  amoinit  of  current  used.  To  do 
this  multiply  the  the  indication  on  the  scale  by  the  quotient 
obtained  from  dividing  the  long  arm  of  the  lever  by  the 
short  one.  Multiply  this  result  by  the  speed  in  feet  per 
minute,  and  divide  the  product  by  33,000.  The  algebraic 
formula  in  this  case  is  : 

D      =     Diameter  of  car  wheel  in  feet  and  decimal  parts, 
7^      =    3->4i6, 

T       =     Scale  reading  in  pounds, 
L       =     Length  of  long  arm  of  lever, 
L '     =     Length  of  short  arm  of  lever. 
S       =    Speed  in  revolutions  per  minute, 
h.  p.  =     Horse-power. 
L 


D  7t  S 


33,000 


=  h.p. 


In  making  this  test,  care  must  be  taken  to  see  that  the 
lever  is  securely  pivoted  at  A ;  for  if  not,  as  the  friction 
increases  between  the  wheel  and  the  rail,  with  starting  resist- 
ance cut  out  at  the  controller,  a  runaway  car  may  result  and 
a  general  mix  up  of  the  lever,  jacks,  etc.,  take  place.  Again, 
whatever  this  pivot  is  fastened  to  should  be  securely 
anchored.  It  would  not  be  good  practice  to  use  any  part  of 
the  car  house  construction,  as  a  beam  or  sill,  for  this  pur- 
pose, for  unless  it  were  especially  strong  we  might  have  a 
nineteenth  century  illustration  of  Sampson  and  the  Phil- 
istines. By  taking  two  posts,  as  shown  in  Fig.  3,  about  14 
in.  in  diameter,  with  the  pivot  between  them,  and  sinking 
them  some  7  ft.  in  the  ground,  a  safe  and  suitable  structure 
can  be  easily  prepared.  The  friction  of  the  lever  upon  this 
pivot  should  be  made  as  small  as  possilile,  having  a  smooth 
bearing  with  lubricant,  applied. 

It  must  also  be  observed  that  there  are  no  depressions  in 
the  rail  where  the  car  wheels  revolve  or  a  loss  in  energy 
would  result  in  the  form  of  a  blocked  wheel  and  not  appear 
as  pull  at  the  drawbar.  Some  lubrication  of  the  rail  under 
the  wheel  may  be  necessary,  a  little  powdered  soapstone  will 
probably  be  found  sufficient ;  also  clean  wheels  and  a  clean  and 
smooth  rail  under  the  wheel.  The  lever  should  be  provided 
with  a  brace  rod  and  turn  buckle,  as  shown  at  F  in  Fig.  3, 
in  order  that  it  may  keep  its  shape  imder  stress  and  be 
adjustable  should  the  angle  vary  somewhat  by  shrinkage. 

The  horse-power  of  both  motors  acting  together  in  either 
series  or  multiple  ma}'  be  found  for  an\'  given  amount 
of  current  used  by  noting  the  pull  at  the  drawbar,  using  the 
same  lever  as  in  the  preceding  test  and  obtaining  the  speed 
in  an  actual  run  by  means  of  a  Boyer  speed  recorder  or  a 
tachometer,  belted  to  the  axle,  the  motor  using  the  same 
amount  of  current  in  each  case.  In  this  last  method,  how- 
ever, the  horse-power  developed  in  overcoming  the  friction 
in  the  gears  and  axle  bearings  would  not  be  included  in  the 
result,  as  the  drawbar  pull  would  be  made  with  the  car  rest- 
ing on  the  rail,  and  the  wheels  consequently  not  revolving 
unless  they  should  slip  as  the  starting  resistance  is  cut  out  at 
the  controller  and  large  amounts  of  currents  passed. 

In  ciinolusiun  it  should  be  reiterated  that  care  must  be 
exercised  in  tlic  ]5rcparations  for  a  test,  and  absolutely  like 
conditions  must  prevail  in  comparati\  u  tests  in  order  to  make 
the  results  valuable. 
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RECORDING  WATTMETERS  FOR  STREET 
CARS. 


The  advantage  of  exact  measurement  of  station  output  has 
long  been  recognized,  and  the  requisite  meters  provided,  but 
to  record  the  ever  varying  energy  used  on  a  car  traveling 
over  all  conditions  of  road,  involves  difficulties  almost  unsur- 
mountablc.  Tlie  new  meter  which  has  been  placed  upon 
the  market  after  a  number  of  years  of  experimental  work,  is 
intended  for  installation  in  the  car,  like  a  cash  register.  It 
records  the  actual  energv  used  by  the  car.  A  few  trials  deter- 
mine the  proper  energy  consumption  per  car  per  trip  under 
various  conditions  of  track  and  traffic.  Subsequent  readings 
of  the  meter  determine  at  once  if  energy  is  carelessly  wasted, 
and  thus  serve  as  an  effectual  check  on  the  motorman  and 
condition  of  the   motors. 

Well  authenticated  data  prove  that  meters  on  lighting  cir- 
cuits increase  the  lighting  capacity  of  the  station  by  nearly 
30  per  cent.  Many  railvvav  managers  agree  that  the  average 
waste  due  to  carelessness  of  the  motorman,  amounts  to  not 
less  than  20  per  cent  of  all  the  energy  generated.  The  econ- 
omv,  therefore,  which  will  be  induced  bv  the  use  of  street 
car  meters  will  mean  a  saving  of  half  of  the  average  waste 
or  10  per  cent  of  the  total  energy  generated.  The  profit 
from  such  economy  is  two  fold  :  It  saves,  first,  the  cost  of 
coal  and  water  necessary  to  generate  one-tenth  of  the  total 
energy  output  of  the  station  ;  and  second  it  increases  the 
receipts  by  increasing  the  car  capacit)-  without  enlarging  the 
station,  or  in  other  words  enables  the  station  manager  to  ope- 
rate 10  per  cent  more  cars  without  increase  in  the  station 
equipment. 

Car  meters  used  in  connection  with  station  meters  suppl)' 
a  beautiful  system  by  which  the  detailed  and  combined  effic- 
iencies of  a  station  are  directly  obtained  and  an  account 
given  of  the  energy  developed  by  every    pound    of  coal  con - 


FIG.    I. — METER   IN   CASE. 


sumed  in  the  station.  The  adoption  of  such  a  system  will, 
by  necessity,  increase  the  efficiency  of  any  station  under 
intelligent  management,  since  it  reveals  and  locates  with 
unfailing  accuracy  any  causes  of  wasted  energy. 

The  simple  motor  construction  of  the  car  meter,  as  shown 
in  the  accompanying  illustration,  is  similar  to  that  of  the 
other  forms  of    Thomson    recording    wattmeter,   but    new 


FIG.   2.— THOMSON   RECORDING   STREET  CAR   METER. 

conditions  imposed  by  the  rough  service  have  been  met  by 
the  careful  design  of  the  rotating  parts.  The  unavoidable 
vibration,  due  to  rough  tracks,  demands  a  low  drop  in  the 
armature  in  order  that  contacts  may  not  be  injured  by  spark- 
ing. High  torque  is  also  a  requirement  so  that  heavy  brush 
pressure  insuring  perfect  contact  can  be  used.  The  sudden 
and  wide  variation  of  current  requires  a  meter  that  will  start 
quickly  and  slow  down  as  soon  as  the  current  diminishes. 
The  General  Electric  Company,  claims  high  accuracy  for  its 
new  car  meter  and  also  that  it  has  the  ability  to  withstand 
severe  and  continued  use  on  the  roughest  tracks.  The  meter 
is  now  made  for  500-volt  circuits  in  sizes  for  25  or  50 
amperes  with  a  liberal  provision  for  overloading. 


THE  ELECTRICAL  EXPOSITION  FOR  i? 


Ever  since  the  electrical  show  held  in  New  York  City 
during  May  1896  there  has  been  a  feeling  in  the  trade  that 
it  should  not  be  the  last.  Its  splendid  success  in  the  way  of 
bringing  trade  to  exhibitors  has  led  to  a  very  general  demand 
that  it  be  repeated. 

A  company  has  been  formed  and  incorporated  with  $20,- 
000  capital,  and  a  live  up-to-date  board  of  directors  to  con- 
duct such  an  exhibition  in  1S9S.  The  officers  and  directors 
are  Cyrus  O.  IJaker,  Jr.,  president;  Ferd.  W.  Roebling, 
vice-president,  and  George  F.  Porter,  secretary  and  treas- 
urer. These  officers,  with  Leonard  F.  Requa,  Chas.  A 
Lieb,  J.  W.  Godfrey,  and  H.  II.  Harrison,  constitute  the 
board  of  directors.  Executive  committee,  C.  O.  Haker,  Jr. 
Leonard  F.  Re([ua,  and  II.  H.  Harrison.  Marcus  Nathan 
has  been  selected  as  general  manager. 

This  insures  a  first-class  exhibition.  The  new  electrical 
inventions  and  improvements  developed  since  the  last  show 
will  be  an  important  factor.  The  interest  and  cooperation 
of  many  manufacturers  already  assured  will  count  for  much 
towards  making  this  a  more  complete  <lemonstration  of  all 
the  applications  of  electricity  and  its  branches  than  was  ))os- 
sible  in  the  first  exhibition  in   1S96. 


E.  T.  Birdsall  of  New  York  has  been  engaged  as  con- 
sulting electrical  engineer  for  the  pro|ioseil  Springfield  it 
.Southwestern  Street  Railway,  Springfield,  Mass. 
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TROLLEY  CARS  AT  DOVER. 

Dover  is  the  tirstcily  in  iMiglaiui  where  ihe  street  railway 
system  has  been  desiji;iieil  and  constructed  for  electric 
traction.  The  work  has  been  completed  and  the  lines  were 
recently  opened  for  traffic.  The  equipment  is  largely  of 
American  manufacture  and  is  of  the  best  and  most  substantial 
design. 

The  ]*;ieclrical  Engineer  of  London  has  this  to  say  :  "  The 
rails  are  of  the  girder  type,  weighing  87  lbs.  to  the  yard,  30 
ft.  long,  and  laid  on  a  continuous  block  of  Portland  cement 
concrete,  12  in.  wide  and  8  in.  deep.  Two  motors  on  each 
carareof  the  G.  E.  Soo  type,  each  capable  of  a  nominal  output 
of  35  h.  p.,  and  mounted  on  a  Peckham  truck.  The  motors 
are  regulated   bv   one  or  the  otlier  of   two  Ki  series-parallel 


EXCESSIVE  DAMAGES  NOT  ALLOWED. 


A  year  ago  the  four  year  old  son  of  Loren  Fo\  was  killed 
by  an  electric  car  of  the  Oakland  Consolidated  Street  Railway 
Company  and  a  verdict  of  $6,000  was  given  to  the  father 
by  the  superior  court.  The  railway  company  appealed  to 
the  supreme  court  and  the  venlict  was  set  aside.  The  father 
of  the  boy  is  a  poor  plumber  and  in  reference  to  the  damages 
sustained  by  him  on  account  of  the  loss  of  his  son,  Judge 
Van  Fleet  said  : 

"  We  think  it  quite  manifest  u])ou  its  face  that  the  \  erdict 
was  actuated  by  something  other  than  a  consideration  of  the 
evidence.  When  we  regard  the  [jrobable  number  of  years 
to  be  taken  in  his  schooling  comparatively  little  valuable  time 
would  be  left  to  be  de\  oted  to  the  service  of  the  parent.      And 


CORNER  FOURTH  ANU  ADA.MS  STKl-.l:l' 


controllers,  placed  one  at  each  end  of  the  ear.  Eight  of  these 
motor  cars  have  already  been  equipped  and  four  trailers. 
The  Peckham  trucks  appear  to  carry  all  before  them  in  this 
country,  as  every  electric  tramway  now  running  is  using 
them.  The  car  bodies,  which  are  supplied  by  the  Brush 
Electrical  Engineering  Company,  are  very  comfortably 
fitted.  They  hold  20  passengers  inside  and  24  outside. 
Another  feature  of  the  car  equipment  is  the  placing  of  a 
meter  on  each  car  to  measure  the  energy  taken  by  the 
motors.  In  this  was'  a  check  on  the  driver  will  be  kept,  so 
that  au\  undue  waste  by  careless  use  of  the  controllers  may 
be  prevented.  The  power  plant  consists  of  two  Mcintosh 
&  Seymour  engines,  direct  coupled  to  two  loo-k.  w.  dynamos 
of  the  General  Electric  type.  The  switchboard  is  built  upof 
two  standard  G.  E.  panels  with  additional  panels  for 
meters." 


The  Metropolitan  road  of  Kansas  City  hauled  135,000 
passengers  Sunday,  August  15.  This  is  the  best  record  for 
1897,  the  average  Sunday  traffic  being  i  10,000 


while  in  no  sense  conclusive,  we  have  the  right,  and  it  is 
most  reasonable  in  judging  of  the  probable  character  of 
occupation  the  deceased  woidd  have  pursued,  to  regard,  with 
the  other  circumstances  surrounding  him,  the  calling  of  his 
father,  since  experience  teaches  that  children  do  frequently 
pursue  the  same  general  class  of  business  as  that  of  their 
parents." 


THE  MARION  CITY  RAILWAY. 


The  street  railway  system  of  Marion,  Ind.,  dates  back  to 
1889  and  unlike  many  roads  built  at  that  time  was  not  built 
to  sell.  The  original  promoter  of  the  enterprise  was  W.  C. 
McWhinney,  who  associated  himself  with  three  other  gen- 
tlemen and  organized  the  Marion  Street  Railway  Company. 
After  operating  a  short  time  as  a  horse  road  the  lines  were 
rebuilt  and  equipped  for  electricity,  the  electric  road  being 
opened  July  4,  1S91.  One  of  the  stockholders  withdrew 
and  the  company  was  reorganized  in  1S92  as  the  Marion 
City  Railway  Company.     The  officers  arc  Eli  Halderman. 
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president;    C.    W.    Ilaklernian,    vice-president,   and    W.    C. 
McWhinney,  superintendent  and  general  manager. 

The  road  comprises  25.5  miles  measured  as  single  track, 
there  being  six  miles  of  double  track.  There  are  four 
routes  :  The  main  line  extends  from  City  Park,  2  J^  miles 
north  of  the  public  square  to  Jonesboro,  714  miles  to 
the  south  ;  the  double  track  is 
on  this  route  from  the  square 
to  the  Soldiers'  Home,  3  miles. 
There  is  a  branch  a  mile  long 
to  the  Normal  College  and  also 
one  from  [onesboro  to  Gas 
City,  a  mile  distant.  Route 
No.  3  is  two  miles  long  ex- 
tending to  the  cemetery  south- 
east of  Marion.  Nos.  3  and  4 
are  the  lines  to  West  Marion 
and  York,  respectively.  The 
franchises  for  these  lines  were 
obtained  at  different  times  and 
are  for  from  30  to  50  years. 

The  track  is  now  laid  with 
60-lb.  T-rails  in  30-ft.  lengths, 
on  white  oak  ties  5x7  in.  x  7  ft.,  spaced  2  ft.  between 
centers.  Wheeler  rail  joints  are  used,  and  the  track  is  bonded 
with  No.  o  wire.  The  sharpest  curve  is  of  ^o  ft.  radius 
and  the  steepest  grade  5.75  per  cent ;  there  are  but  three 
grades.  The  lines  cross  the  tracks  of  three  steam  railroads, 
one  of  them  in  two  places,  at  grade.  The  special  work  at 
these  points  is  of  S7-lb.  T-rails  and  was  all  furnished  by  the 
Paige  Iron  Works,  Chicago.  No.  o  trolley  wire  is  used  ; 
it  is  strung  on  cedar  poles  30  ft.  long  and  7  in.  in  diameter 
at  the  top,  spaced  100  ft.  apart ;  the  ears,  hangers,  insulators, 
etc.,  were  furnished  by  the  Ohio  Brass  Company.  There 
are  four  feeders,  one  2  miles,  one  3  miles  ami  two  ^  miles 
long ;  they  are  of  Xo.  00  wire. 

The  power  house  which  is  one  of  the  most  modern  and 
finest  looking  plants  in  the  country,  is  located  at  Home  ave- 
nue and  30th  street.  It  is  constructed  entirely  of  stone, 
brick,  iron  and  slate,  excepting  the  Hoor  which  is  of  wood,  and 
is  completely  fireproof.  The  front  part  of  the  building  con- 
taining the  engine  and  dynamo  room  is  52  x  S7  ft.,  and 
the  boiler  room  which  adjoins  it  at  the  rear  is  45  x  56 
ft.  In  the  building  and  foundations  there  are  some  600,000 
bricks.  The  roof  is  of  fireproof  tile  covered  with  slate.  In 
the  boiler  room  the  floor  is  brick  ;  in  the  engine  room  it  is  of 


mill  construction,  supported  on  10  x  12-in.  sills;  on  these  is 
laid  3  i4-in.  pine  flooring  and  on  top  of  that  I'j^-iii.  white 
maple,  oiled  and  polished.  There  is  a  large  ornamental  lire 
place  in  the  side  wall  which  is  not  shown  in  the  illustration. 
The  engine  equipment  consists  of  two  Buckeye  compound 


HOWER    HOUSE— MARION   CITY    RAILWAY. 


engines  with  cylinders  iyi4  a'i<J  33  '^  33!^  '"•  Each  is 
direct  connected  to  a  350-k.  w.  Siemens  &  Ilalske  generator, 
run  at  iiS  r.  p.  m.  and  wound  for  500  to  550  volts.  A 
12-ton  fly-wheel,  12  ft.  in  diameter  with  i6-in.  face,  is 
mounted  on  each  sliaft.  The  engines  are  operated  non- 
condensing. 

The  switchl)oar<l  is  of  wliite  marble,  2  in.  thick,  and 
divided  into  four  panels,  one  of  which  is  used  for  the  light- 
ing circuits.  Weston  instruments  are  mounted  on  the 
board. 

In  the  boiler  room  are  two  water  tube  bciilers  rated  at  750 
h.  p.  each.  In  each  are  131  4-iii.  tubes  iS  ft.  long,  and  on 
top  three  drums  38  in.  in  diameter  and  lij  ft.  long.  The 
pressure  carried  is  125  lbs.  at  the  present  time  which  will 
soon  be  increased  to  150  lbs.  Natural  gas  is  used  for  fuel 
being  burned  with  Claybourne  burners.  Crude  oil  is  fed 
into  the  boilers  to  prevent  the  formation  of  hard  scale  and 
an  automatic  feeder  supplies  it  at  the  rale  of  one  i|uart  per 
day.  The  Crane  Company  of  Chicago  furnished  the  valves 
and  piping.  Stratton  separators  are  used  on  the  steam  lines 
and  all  the  exhaust  returns  to  a  heater  which  raises  the  feed 
to  about  200°!'".      Citv  water  is  used. 


INTBRIOK   OF   ENGINE    ROOM— MARION   CITY    RAILWAY. 
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The  stack  is  of  brick,  75  ft.  high,  aiul  13  ft.  square  at  the 
base.  The  flue  inside  is  7  ft.  The  connection  from  the 
boilers  to  the  stack  consists  of  three  underground  conduits 
arched  over. 

The  road  employs  50  men  and  operates  32  cars,  eight  of 
which  are  open.  The  closed  cars  are  of  16  and  iS  ft.  body 
and  the  open  cars  have  a  seating  capacity  of  45.  The  cars 
and  trucks  were  manufactured  by  the  J.  G.  Brill  Company 
and  the  Barney  &  Smith  Company,  and  are  equipped  with 
G.  E.  Soo  and  S.  R.  G.  motors.  The  company  has  two  car 
barns,  one  with  three  tracks  150  ft.  long  and  one  with  two 
tracks  200  ft.  long.  At  one  of  the  barns  is  also  located  the 
repair  shop. 

Cars  are  run  at  speeds  varying  from  9  miles  per  hour  in 
the  center  of  the  city  to  25  miles;  the  headway  is  10  min- 
utes on  the  route  No.  i  and  20  minutes  on  all  other  lines. 
Marion  has  a  population  of  22,000,  Jonesboro  has  2,500  and 
Gas  City  5,000  and  in  addition  there  are  some  3,000  at  the 
Soldiers'    Home,  giving    a   total   population    served    by   the 


BOILER    KOO.\]  -MAKK  IN    '    in     lAll.WAV. 

company  of  nearly  3=5,000.  The  Union  Traction  Company 
which  will  build  a  road  from  Anderson  to  Marion  has 
already  completed  9  miles  of  track  to  Alexandria,  anil  in 
the  near  future  will  open  a  line  from  Jonesboro  to  Fair- 
mount,  leaving  only  10  miles  to  be  built  in  the  spring.  This 
line  will  connect  with  the  Marion  City  Railway  at  Jonesboro 
and  cannot  fail  to  prove  a  benefit  to  the  latter. 

The  general  manager,  Mr.  McWhinney,  is  another 
example  of  a  railway  man  who  entered  that  field  after  a 
successful  career  in  other  lines.  Mr.  McWhinney  was  born 
in  Preble  county,  Ohio,  in  184S,  and  after  engaging  in  var- 
ious mercantile  enterprises  removed  to  Marion  in  18S9  and 
soon  organized  the  street  raihvav  which  has  been  in  every 
way  a  success. 


THE  GENERAL  ELECTRIC  57  MOTOR. 


The  new  G.  E.  57  street  railway  motor  has  been  intro- 
duced by  the  company  in  response  to  the  demand  for  a 
motor  of  greater  capacity.  It  is  similar  in  design  to  the 
G.  E.  1,000;  while  still  as  compact,  it  has  an  output  of  50 
h.  p.  at  500  volts.  The  frame  is  dust  and  waterproof  and 
is  of  steel,  cast  in  two  bowl-shaped  pieces  with  a  hand  hole 
in  the  lower  half  for  cleaning.  There  are  four  laminated 
poles,  each  having  a  separate  coil  which  is  wound  on  a  cast 
spool,  thoroughly  insulated  with  asbestos.      There  is  a  cover- 


ing of  heavy  duck  drawn  over  the  spool  to  protect  the  wind- 
ing from  injury. 

The  armature  is  similar  to  that  of  the  G.  E.  52  and  is  14 
in.  in  diameter  with  a  spread  of  12  in.  It  is  iron  clad,  the 
core  being  Iniilt  up  of  annealed  laminated  disks,  and  in 
assemliling   tliese,  three  sets  of  spacing  blocks  are  used,  pro- 


GENERAL  ELECTRIC  57  RAILWAY  MOTOR. 

viding  three  ventilating  ducts.  There  are  33  triple  coils, 
each  composed  of  three  separate  coils,  and  these  are  wound 
with  either  two  or  three  turns  per  coil.  The  three-turn 
winding  is  the  standard  for  ordinary  service.  This  method 
of  winding  insures  few  repairs  and  admits  of  thorough 
insulation.     The  armature  is  as  light  as  possible. 

The  commutator  has  99  segments  of  hard  drawn  copper 
2  in.  deep,  giving  a  wearing  depth  of  I  in.  The  brush- 
holders  are  staggered  to  prevent  the  wearing  of  ridges  on 
the  commutator,  and  each  holder  contains  two  radial  brushes, 
2  ^{  in.  long,  I  3y{  in.  wide  and  5/^  in.  thick. 

The  bearings   are   of    ample    size,  the   pinion    end   being 


WITH  FRAME  DROPPED. 

31^x83/^  in.;  the  commutator  end  27/^x63/^  in.  There  is  a 
combination  thrust  collar  and  oil  guard  which  the  lower  half 
of  the  case  does  not  cover,  thus  allowing  the  lubricant  free 
egress  and  preventing  it  from  working  into  the  motor  frame. 
Either  oil  or  grease  may  be  used.  The  lower  oil  wells  are 
provided  with  felt  wicks  which  wipe  the  shaft  through 
holes  cut  in  the  linings.  The  motor  is  adapted  for  either 
nose  or  yoke  suspension,  and  with  a  slight  modification  of 
the  frame  can  be  fitted  for  side  bar  suspension. 

For  inspection  or  repairs  the  lower  half  of  the  motor  can 
be  swung  down  into  the  pit  without  disturbing  the  upper 
half.  When  mounted  on  33-in.  wheels  the  clearance  between 
the  bottom  of  the  motor  and  the  rail  is  31^  in.  With  the 
67-tooth  gear  and  case  the  weight  complete  is  2,972  lbs. 
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A  BIG  FIRE  AT  WASHINGTON. 


CHICAGO  UNION  LOOP  IN  USE. 


Fire  ciitirelv  destroyed  the  central  power  station  of  the 
Capital  Traction  Company  of  Washington,  D.  C,  the  night 
of  Wednesday,  September  29,  and  the  loss  aggregates 
$:,ooo,ooo.  The  building  occupied  a  block  bounded  by 
D,  E,  !3|,<  and  14th  streets,  and  was  six  stories  in  height; 
the  ground  floor  and  a  part  of  the  second  w  ere  occupied  by 
the  company  for  the  cable  plant  and  ofHces,  and  the  rest  of 
the  building  was  let  for  offices  and  manufacturing  purposes. 

It  was  of    "mill"    or  "slow  Inirning"  construction   and 
was  completed  for  occupancy  June,    1S93.     In   spite  of  its 
construction   the  building  burned  with   remarkable  rapidity. 
The  engines    driving   the  cables 
continued    running    until  a  large 
piece  of  iron  fell  from  the  floor 
above  into  the  wheels.     The  en- 
gines   were  of    the    E.    P.   Allis 
make    ^vith    36x72-in.    cylinders 
and  rated  at  750  h.  p.     The  boil- 
ers consisted  of  a  battery  of  eight 
lS4-h.   p.    water  tubular   boilers. 
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After  a  long  season  of  parlance  all  the  leases  for  the  use 
of  the  Union  Loop  have  been  signed,  Leslie  Carter,  presi- 
dent of  the  South  Side  Elevated  Railroad,  being  the  last  to 
agree  to  the  terms  of  the  lease.  All  the  differences  were 
settled  in  a  conference  held  October  2  and  on  the  following 
morning  the  trains  of  the  Lake  Street  Elevated  Railroad 
ran  around  the  loop  without  any  previous  announcement. 
The  Metropolitan  West  Side  Elevated  began  operation 
around  the  loop  October  11.  The  South  Side  Elevated 
Railroad  Company  has  yet  to  complete  the  connection  on 
Harrison  street,  a  half  square  between  its  structure  and  the 
Loop.  All  the  supplies  are  at 
hand  and  the  work  is  progress- 
ing rapidly  and  will  be  finished 
by  October  25.  The  Alley  L 
trains  will  be  drawn  around  the 
loop  by  tlie  locomotives  now  in 
use  until  its  cars  are  equipped 
for  electric  traction.  Some  pro- 
gress  is  being  made  in  this  work 
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The  entire  plant  was  ilesigned  aiul  furnished  by  Robert 
Poole  &  Son  Company,  lialtimore.  The  cars  of  the  com- 
pany are  stored  in  the  sheds  at  either  end  of  the  line. 
Horses  were  procured  at  once  and  50  cars,  the  cable  trailers, 
were  put  in  service  on  the  lines.  The  Metropolitan  Rail- 
road Company  tendered  the  use  of  25  horse  cars.  Plans 
were  made  at  once  for  erecting  a  temporary  structure  aiuI 
installing  machinery  to  drive  the  cables.  The  station  of 
the  Washington,  Alexandria  &  Mt.  Vernon  Electric  Rail- 
road on  13^  street  was  also  seriously  damaged. 

The  photograph  of  the  fire  from  which  our  illustration  was 
reproduced  was  taken  at  11  •..\^  |).  m.,  30  minutes  after  the 
fire  started  ;  it  was  taken  by  E.  R.  Myers,  and  is  quite  a 
rarity  in  the  art.  The  other  two  views  show  the  ruins,  one 
of  them  being  taken  as  a  charge  of  dynamite  was  exploded 
under  the  front  wall  the  following  day. 

Since  the  above  was  put  in  type  the  directors  have  decided 
to  adopt  the  inidergroun<l  electric  system,  and  will  build 
electric  stations  instead  of  restoring  the  cable  plant.  The 
])resent  cable  conduits  will  be  used. 


Mrs.  S.  G.  Milliken,  of  Augusta,  Me.,  has  been  chosen  a 
member  of  the  board  of  directors  of  the  Bangor,  Oronlo  & 
Oldtown  Railway  Company.  She  is  the  first  woman  to  be 
elected   to  such  office  in  the  state. 


as  the  new  motors  and  trucks  arc  being  placed  under  the 
cars  and  the  vestibules  built  by  the  Wells  &  French  Co.,  of 
Chicago.  Frank  J.  Spague  is  in  Chicago  supervising  the 
work  preparatory  to  installing  his  system. 

It  requires  from    1 7  to   iS  minutes   for  the   trains  to  make 
the  circuit,  on  which   there  are   12  stations  in  the  two  miles. 


TERRE  HAUTE  HAS  AN  OBJECT  LESSON. 


A  spasm  of  legislating  struck  the  Tcrre  Haute  city 
council,  and  for  want  of  something  better  to  do  an  ordinance 
was  introduced  cutting  the  speed  of  electric  cars  down  to 
about  one-third  the  previous  rate  ;  requiring  stops  to  receive 
and  discharge  passengers  to  be  made  at  the  near  crossing ; 
and  cars  to  come  nearly  to  a  standstill  before  crossing  any 
street,  regardless  of  whether  any  passengers  wished  to  get 
off  or  on. 

President  Harrison  was  equal  to  the  emergency  and 
instead  of  camping  at  the  city  hall,  published  a  notice  that 
if  that  was  the  kind  of  service  the  people  wanted  they  need 
not  wait  for  an  ordinance  to  get  it,  and  put  the  entire  system 
on  the  proposed  schedule  for  three  days.  Before  the  three 
days  were  over  the  whole  town  was  in  arms,  and  raised  such 
a  cry  that  the  council  was  glad  to  retreat  by  deferring  action 
on  the  ordinance.     It  will  probably  not  come  to  life  again. 
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MODERN  COMPRESSORS   FOR    AIR-BRAK- 
ING. 


BV   E.  J.  WESSEI.S. 


Althoujfh  compressed  air  was  knowii  in  Aristotle's  ilav 
and  has  long  been  used  for  a  variety  of  work,  its  application 
in  the  field  of  electric  traction  remained  in  an  inulevclopcil 
state  until  recent  years.  So  long  as  horse  cars  were  the  or- 
der of  the  day,  no  necessity  existed  for  its  use  in  braking 
surface  cars.  Shortly  after  the  first  electric  car  was  putinto 
service,  the  company  of  which  I  have  the  honor  to  be  man- 
aging director,  met  the  need  which  arose  by  furnishing  an  air- 
braking  system,  operated  by  a  single  or  double  actnig  com- 
pressor,  for  controlling  electric  and  cable  cars. 

As  electric  traction  developed,  increased  demands  were 
made  upon  us  for  apparatus  of  higher  efficiency  than  had 
sufficed  in  the  dawn  of  street  railroading.  As  a  result  not 
only  had  existing  conditions  to  be  confronted  and  met 
but  what  was  fully  as  important,  a  system  had  to  be  evolved 
which  would  succcsfuUy  meet  the  radical  changes  which 
became  necessarj\  The  air-brake  system  really  had  to  be 
ready  before  the  need  for  it  had  become  fully  apparant.  No 
time  was  granted  far  experimenting,  after  tlie  high  efficiency 
car  motors  were  in  place. 

With  these  special  needs  in  view,  an  electric  compressor 
embodying  radical  changes  had  to  be  designed.  Many  ex- 
periments were  made  with  the  initial  outfits  and  large  out- 
lays were  necessarily  incurred,  without  always  being  fol- 
lowed by  satisfactory  results.  It  may  be  admitted  with  per- 
fect frankness  that  the  first  apparatus  left  much  to  be  desired. 
We  had  to  rely  upon  the  reports  and  friendl}'  criticisms  of 
railway  managers  in  order  that  defects  might  be  cured  and 
tiiat ,  each  installation  might  be  an  improvement  upon  its 
predecessor.  Some  of  our  friends  realized  that  their  inter- 
ests and  ours  were  very  closely  allied  and  through  them  we 
obtained  important  help. 

The  problem  of  braking  by  air,  high  speed,  heavy  cars 
running  in  trains,  is  not  as  simple  as  might  appear  at  firs 
blush  to  the  uninitiated.  It  becomes  more  complicated  when 
the  factors  of  heavy  grades,    frequent  stops   and    numerous 


crossings  are  involved.  A  motor  comjjressor  which 
answered  in  1S95  f^lls  short  of  the  requirements  of  1897. 
With  a  full  appreciation  of  this  fact  our  company's  aim  has 
been  ever  to  keep  in  the  van.  The  illustrations  accompany- 
ing this  article  are  not  "manufactured"  but  taken  from  real 
life,  and  represent  the  interior  and  exterior  of  our  latest  ma- 


THE    STANDARD    MOTOR   COMPRESSOR. 


THl;.    STANDARD    MOTOR    1_OM1KESSOR. 

chine  as  actually  photograj-hed.  Reference  to  some  of  its 
features  may  be  timely  and  it  will  be  seen  wherein  this  type 
of  air  compressor  differs  from  all  others.  The  i]4  h.  p.  type 
is  illustrated.  The  motor  compressor  is  very  compact,  being 
but  261-^  in.  long  by  15  in.  wide  by  i8;4  in.  high.  The 
complete  weight  is  400  lbs.  The  motor  is  of  the  iron  clad, 
multipolar,  slow  speed,  series  tyj>e.  It  was  found  after 
repeated  experiments  that  the  use  of  gears  necessitated  a 
much  bulkier  machine  and  that  the  noise  arising  from  a 
geared  machine  was  very  much  greater  than  from  the  other 
type.  This  noise  was  intensifietl  after  the  gears  showed 
wear.  For  this  and  other  reasons  the  geared  type  was 
abandoned. 

While  our  motor  is  absolutely  rain  and  dust  proof,  never- 
theless the  construction  is  such  as  to  make  the  brushes  read- 
ily accessible.  It  will  be  noticed  that  the  commutator  is  of 
very  generous  proportions,  as  are  also  the  brushes.  Special 
brush  holders  are  provided,  which  are  exceedingly  conven- 
ient. Their  long  springs  insure  even  tension  of  the  brushes 
and  require  onh'  infrequent  adjustment.  The  wide  insula- 
ting surfaces  prevent  leakage  through  "  creeping."  In  this 
motor  extraordinary  precautions  have  been  observed  through- 
out for  obtaining  the  strongest  and   most  durable  insulation. 

While  the  armature  is  of  the  slotted  drum  type  (such  as  is 
used  in  the  best  sort  of  street  railway  motors)  the  winding 
is  special,  being  of  the  well  known  Hochausen  type.  It 
should  be  stated  that  ours  is  the  only  company  which  is 
authorized  to  use  the  Hochausen  patents  in  air-compressor 
work.  Damaged  sections  can  be  renewed  (in  case  of 
injury)  as  is  common  in  car  motor  armatures.  The  machine 
is  thoroughly  protected  against  ingress  of  oil  from  bearings 
and  compressor. 

The  compressor  is  of  the  single  acting  tj-pe,  with  double 
cylinders  which  are  placed  vertically,  with  trunk  piston  con- 
necting directly  to  eccentrics  in  crank  case.  The  pistons  are 
carefully  balanced  to  insure  a  minimum  of  noise  and  free- 
dom from  vibration.  The  eccentrics  are  effectively  lubri- 
cated by  revolving  in  a  closed  chamber  partly  filled  with  oil, 
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which  is  kept  at  such  height  as  always  to  be  in  contact  with 
the  shdinsj  surfaces.  The  compressor  is  bolted  to  the  end 
of  the  motor  and  the  shaft  is  a  prolongation  of  the  armature 
shaft,  although  it  does  not  form  a  part  of  it.  The  com- 
pressor has  a  capacity  of  i  i  cu.  ft.  of  free  air  per  miinite 
when  working  under  a  gage  pressure  of  60  lbs.  per  sq.  in. 
It  is  capable  of  operating  with  great  economy  even  at  100 
lbs.  pressure,  although  in  straight  air  work  the  maximum 
pressure  required  by  the  Standard  system  is  60  lbs.  The 
remarkably  high  efficiency  of  the  compressor  is  largely  due 
to  the  design  of  the  valves.  These  combine  ease  of  access 
%yith  a  minimum  loss  arising  from  clearance  Being  made 
of  steel,  they  are  very  light  and  are  practically  indestructi- 
ble. The  air  supply  is  drawn  from  a  chamber  which, 
although  dust  proof,  has  so  large  a  filtering  surface  that  the 
work  of  drawing  the  air  through  the  same  is  inappreciable. 

This  modern  motor  compressor  has  been  in  operation  for 
a  number  of  months,  and  has  been  mounted  on  a  number  of 
cars  with  very  satisfactory  results.  The  operation  is  com- 
pletely governed  by  the  automatic  current  controller,  which 
relieves  the  motorman  of  responsibility  by  starting  the 
motor  compressor  when  necessary  to  replenish  the  air  sup- 
ply, and  by  cutting  out  as  soon  as  the  needed  supply  has 
been  obtained. 

In  view  of  the  recent  advent  of  the  third  rail  and  Sprague 
systems,  he  indeed  would  be  a  bold  prophet  who  would 
undertake  to  predict  what  the  next  five  years  may  have  in 
store  for  the  traveling  public,  but  it  is  safe  to  assert  that,  no 
matter  what  form  of  electric  construction  may  become  the 
recognized  standard  of  the  future,  the  modern  air  com- 
pressor will  be  found  doing  its  work  of  maintaining  a  suffi- 
cient air  supply  (in  connection  with  an  air-brake  system)  to 
curb  the  speed  of  what  would  often  otherwise  prove  "wild'' 
trains  or  cars.  For  such  work  it  is  singularly  well  adapted 
and  its  place  is  not  likely  to  be  usurped  by  any  other  forms 
of  braking  apparatus,  with  their  pronounced  weaknesses 
and  limitations. 


THE  RED  MAN  AND  THE  WHITE. 


SERVICE  TEST  OF    ALLEN-MORRISON 
BRAKE  SHOE. 


When  describing  the  Allen-Morrison  composition  brake 
shoe  in  the  Revikw  for  September,  page  604,  mention  was 
made  of  the  mileage  run  by  car  No.  24  on  the  South  .Side 
Elevated  of  Chicago,  which  was  equipped  with  these  shoes 
for  the  purpose  of  testing  them.  At  that  time  the  shoes  had 
run  16,066  miles. 

On  SepteniV)er  9  the  mileage  was  21,01  I  miles,  and  four  of 
the  eight  shoes  were  removed  ;  the  average  loss  in  weight  of 
these  four  was  between  i  1  and  i  1  %  lbs.  each.  (Jn  Sep- 
tember 23  the  other  four  were  removed,  after  making 
23,373  miles;  the  loss  in  weight  for  the  second  four  was 
I2J^  lbs.  each.  The  reduction  in  thickness  of  the  shoes  was 
l^  in.  and  the  reduction  of  the  diameter  of  the  wheel  (steel 
tire)  1/16  in.  The  thickness  of  the  composition  in  one  of 
these  shoes  which  we  have  examined  is  less  than  1/16  in., 
but  shows  not  the  slightest  evidence  of  any  tendency  to 
break  loose  from  the  iron  shell. 

In  the  same  service  chilled  iron  shoes  run  iO,(joo  iniiesiuid 
soft  cast  iron  shoes  between  4,000  and  5,000  miles. 


Wages   of  trainmen   on   the   Denver  City  Cable  Railway 
have  been  increased  from  18  to  20  cents  per  hour. 


(With  apologies  to  Lord  Kelvin,  who,  while  visiting  the  Falls,  a 
few  weeks  ago,  said; — "  No,  I  do  not  hope  that  our  children's  children 
will  ever  see  the  Niagara  cataract.") 

In  the  early  days  when  the  world  was  new. 

And  woods,  and  sky  and  prairie  were  unsoiled  with  use: 

A  dusky  warrior  wearied  with  the  chase 

Came  to  a  river's  brnik  and  paused  to  rest. 

He  quaffed  the  waters  pure  and  sweet, 

Drawn  from  the  depths  of  the  great  inland  seas; 

And  resting  in  the  shade  beside  the  stream 

The  ([ueeii  of  slumber  closed  his  eyes  with  sleep. 

When  he  awoke  the  sun  was  in  the  west, 

And  from  the  distance  came  a  mighty  roar, 

Like  constant  thunder  rumbling  o'er  the  hills; 

And  to  the  voice  thus  calling  he  arose, 

And  hastened  on  to  find  the  cause  unknown. 

Nearer  and  nearer  came  the  awful  roar, — 

.■\s  if  the  Titans  battled  for  their  life, — 

Until  he  saw  the  cloud  of  conflict  rise 

Above  the  struggle  of  the  waters  wild. 

Upon  the  earth  he  prostrate  flung  himself, 

Nor  dared  to  stand  in  presence  so  austere, 

But  gaining  courage  knelt  and  slowly  crept 

Lentil  his  eyes  looked  down  into  abysmal  depths. 

No  human  face  had  ever  turned  its  glance 

Into  that  chasm  wild  and  fierce; 

No  human  hand  had  e'er  been  raised 

In  homage  to  the  god  of  endless  storm; 

No  human  lips  had  ever  kissed 

The  sweet  faced  Maiden  of  the  Mist. 

Then  in  his  ear  a  whispered  word, 

"  Return  unto  your  tribe  "  it  said; 

"  Nor  ever  dare  again  to  tread 

"  The  borders  of  this  sacred  land." 

In  fear  and  trembling  he  retraced 

The  pathless  track  which  he  had  come, 

And  to  the  chief  he  told  the  tale 

Of  all  which  he  had  seen  and  heard. 

The  wise  men  sat  in  council  grave, 

And  when  at  last  the  pipes  went  out, 

The  brave  was  taken  hence  and  slain. 

Years   passed.     One  day  the  white   man   came, 

And  marveled  much  at  what  he  .saw. 

Then  went  away  to  come  agam. 

With  harness  for  the  waterfall. 

He  dug  a  ditch,  the  water  turned 

From  out  the  path  it  long  had  known; 

He  forced  it  through  a  turbine  wheel. 

Direct  connection  was  the  song. 

No  longer  free  this  water  god. 

Now  he  must  work  by  night  and  day, 

Hisarms  are  bound,  free-willed  no  more; 

Where  once  he  bounded  o'er  the  rocks  at  play, 

Now  he  must  draw  great  cars,  on  tracks; 

The  sparks  he  scattered  in  a  million  drops 

Are  now  collected  in  an  arc; 

His  breath  that  filled  a  cave  with  wind. 

Is  fastened  with  a  copper  band. 

And  ere  its  freedom  it  may  take 

Must  even  turn  an  electric  fan. 


FINE  RECORD  AT  GIRARDVILLE. 

I'>.  W.  .\sh,  general  manager  of  the  .Scluiy Ikill  Traction 
Company,  (iirardville,  I'a.,  rcp(jrls  an  excellent  record  for 
his  road.  During  the  year  ending  July  1S97,  over  2,000,000 
passengers  were  carried  on  the  22  miles  of  track  and  the 
personal  injury  account  amounted  to  only  $10.  One  of  the 
main  lines  has  a  grade  one  mile  long,  a  consideral)le  portion 
of  which  is  S^  per  cent,  and  in  nniniug  this  mile  cars  made 
an  average  of  10  stops  each  trip. 
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DETROIT  FUNERAL  CAR. 


FENDERS  FOR  CHICAGO. 


The  accompanying  illustrations  show  exterior  and  inter- 
ior views  of  the  special  car  which  the  Detroit  Citizens'  Street 
Railway  Company  has  provided  for  the  use  of  funeral 
parties.      The  interior  of  the  car  is  handsomely  upholstered 


DETROIT   FUNERAL   CAR. 

and  carpeted  and  draped  in  black.  In  the  front  is  a  space 
for  placing  the  casket,  with  seats  at  the  sides  ;  the  rear  por- 
tion of  the  car  is  provided  with  cross  seats,  making  places 
for  about  30  persons  in  the  car.  The  charge  made  by  the 
company  for  the  use  of  this  car  is  $IS-      The  advantages  of 


INTERIOR   OF   CAR. 


such  a  service  in  a  city,  and  particularly  one  so  well  pro- 
vided with  street  railways  as  Detroit,  will  be  readily  appre- 
ciated, and  it  is  rather  surprising  that  funeral  cars  are  not 
more  common  in  our  large  cities. 


The  Southern  California  Electric  Light  &  Power  Com- 
pany of  Redlands,  has  contracted  to  supply  the  Los  Angeles 
Street  Railway  Company  with  power  for  the  period  of  20 
years.  The  minimum  payment  is  fi.xed  at  $50,000  per 
annum. 


On  September  27  the  Chicago  city  council  passed  an  ordi- 
nance which  provides  that  within  60  days  all  the  street  rail- 
ways shall  equip  their  motor  and  grip  cars  with  fenders,  and 
shall  ecpiip  all  open  cars  with  wire  or  other  suitable  guards 
on  the  side  towards  the  inner  rail,  and  also  place  such  a 
device  on  the  side  of  the  cars  to  protect  passengers  from 
falling  under  the  wheels.  The  fenders  "  not  to  be  more 
than  4  in.  above  the  top  of  the  rails,  and  shall  be  of  such 
design  as  to  effectually  form  a  guard  for  the  wheels  of  the 
cars,  subject  to  the  approval  of  the  mayor  and  the  commis- 
sioner of  public  works."  The  mayor  signed  the  ordinance 
October  2. 


FORSYTHE'S  CAR  CURTAIN  FIXTURES. 


During  the  fall  of  1S95  Forsythe  Brothers  &  Co.  intro- 
duced to  the  trade  their  patent  roller  tip  curtain  fixtures. 
This  curtain  was  entirely  new  both  in  principle  of  operation 
and  in  form  of  construction,  and  was  the  first  fixture  to  show 
a  working  or  tilting  head  having  friction  surfaces  of  divers 
holding  power  whereby  the  shade  is  made  self-righting.  It 
had  the  ordinary  tube  with  spring  actuated  rods,  these  latter 
at  their  outer  end  tips  being  provided  with  anti-friction 
rollers.  This  construction  makes  the  fixture  right  itself  and 
remain  level  and  within  the  grooves.  It  can  be  operated 
either  by  grasping  the  finger  pieces  or  the  curtain  anywhere 
along  the  bottom.  The  fixtures  are  exceedingly  simple  and 
very  durable.  While  remaining  in  the  grooves  when  in  use 
they  can  still  be  readily  removed  therefrom,  for  cleaning, 
repairing  or  washing  of  the  curtain  or  window.  These 
curtains  met  with  immediate  favor  and  have  been  adopted 
and  extensively  used  by  nearly  all  the  leading  railroads  and 
many  street  car  companies.  Although  this  concern  has  hut 
recently  sought  after  the  traction  company  trade,  they  are 
able  to  report  to  us  that  this  department  has  grown  rapidly 
and  they  are  forced  to  work  at  night  to  fill  orders.  They 
have  lately  filled  orders  for  the  Metropolitan  Traction  Com- 
pany of  Washington,  their  second  order,  the  third  order 
from  the  Fort  Pitt  Traction  Company  of  Pittsburg,  the 
Detroit  Citizens  Street  Railway  Company,  the  new  cars 
for  the  Chicago  City  Railwaj'  Companv. 


W.  H.  Patterson,  president  of  the  Bloomington  (111.) 
Street  Railway  Company  and  Senator  J.  J.  Patterson  have 
succeeded  in  making  satisfactory  arrangements  with  credi- 
tors and  the  company  will  continue  operations  under  the 
present  management ;  there  is  now  no  probability  of  the 
appointment  of  a  receiver  being  asked,  as  was  for  some 
time  expected. 

About  225  Italians  at  work  on  the  Oxford  (Me.)  Central 
Railroad,  struck  on  account  of  not  receiving  their  pay  on 
time.  They  captured  the  contractors,  Albert  Davis  and  L. 
H.  Wilson,  and  held  them  as  hostages.  Their  position  was 
precarious  and  Albert  P.  Bassett,  a  state  detective,  went  to 
the  rescue.  The  prisoners  made  a  dash  for  liberty  and 
reached  the  wagons  which  had  been  provided  for  them. 
The  Italians  then  turned  furiously  upon  Bassett,  who  made 
a  most  courageous  fight.  lie  was  severely  beaten  about  the 
head  and  received  a  bullet  wound  but  made  his  escape  after 
shooting  six  of  the  strikers. 
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CO.ST    OF    POWER    FOR    ELECTRIC    RAILWAYS. 


Month. 

Output 

Measured 

by 

Monthly 
Output, 

Kilowatt- 
Hours. 

Cost  of  Electrical  Output  per  Kilowatt- 
Hour— Cents. 

Gals. 
Cylinder 
Oil  per 

10,000 
k.  w.  h. 

Gals. 
Lubrica- 
ting Oil 
per 
10,000 
k.  w.  h. 

Lbs. 
Water. 

K 

Coal. 

Lbs. 

Coal. 

per 

k.w.h. 

Station. 

Fuel. 

Labor. 

Supplies, 

Oil, 
Waste,  etc. 

Water,    p^-. 

Total. 

Itilv. 
'lulv. 
"lulv. 
July. 

July. 
July. 

J"iy- 

Wattmeter. 
Wattmeter. 
Wattmeter. 
Wattmeter. 

Wattmeter. 
Ammeter. 
Wattmeter. 
Wattmeter. 

1,005,360 

•58,376 
166,144 
338,120 

995, '73 
764,460 
994,110 
'44, '76 

.384 
.560 
.482 
.419 

.399 
.530 

■45' 

.658 

•239 
.360 

•347 
.36S 

.200 
.240 
.224 
•596 

•035 
.090 
.081 
.049 

.022 
.080 

.027    ;    .020 

.605 
1.090 
•965 

•747 

.64S 
.860 
.809 
1.277 

3-3 
5.S. 
6.2 

5-y 

5-^ 
1-9 

1 . 
6.S2 

9-33 
7.6 

2.0 
1.4 

10. 

5-78 

5-84 

2.9 

3 

.000 

.003 

.013 
.020 

.080 

•055 
.008 

.114 

.044 
.017 

4.27 

4^53 
3^95 

5.  Metropolitan  Ele- 
vated, Chicago. 

3-22 

6.8 

s 

9 

.006 

1 

LATEST  CONVERTIBLE  CAR. 


THE  SMALLEST  ROAD. 


Ma!i\-  managers  are  still  looking  for  a  convertilile  car 
which  shall  be  equally  adapted  to  summer  and  winter  use, 
and  which  can  be  changed  from  one  to  the  other  without 
going  into  the  shop.  In  fact,  on  some  roads  doing  a  big 
summer  traffic,  where  sud- 
den   storms  bring   extreme  

changes  of  temperature  in 
a  few  minutes,  such  a  car  is 
really  a  necessity. 

The  car  we  illustrate  is 
called  the  "  Duplex,"  and 
was  built  at   the  Jackson  & 


We    have   repeateiUy  printed   descriptions    of  big    roads, 
with  thousands  of  cars,  carrying  millions  of  passengers,  and 
earning   enormous   sums   of   money.     Here   is   what   might 
well  be  termed    the  "  minimum    road,"  and  the  owner  writes 
us    of     it    as    below.     The 
road  is  in  California,  and  in 
response   to  our  mild   sug- 
gestion  that   all    we 
lated    lines   found    it   prolit- 
able    to    subscribe    for    and 
read  the  Rexikw,  he  relates 
the    story    of    his    woes. 
L  luler     the      circumstances 
\vc  hardly  have  the  audacity 


THli    DUPLEX   CONVERTIBLE   CAK. 


Sharp  works,  Wilmington,  Del.,  and  is  one  of  an  order  for 
several  which  were  built  for  the  Duplex  Car  Company  this 
summer  and  sold  to  the  Bergen  County  Traction  Company. 
One  of  these  cars  will  l)e  exhibited  at  the  Niagara  conven- 
tion, and  will  he  found  on  the  special  track  directly  in  front 
of  the  convention  hall.  The  inventor  of  the  car  is  Joliii  ,\. 
Lovcll,  a  Boston  capitalist. 

The  passenger  receipts  of  the  Brooklyn  Kapiil  'I'ransit 
Company  for  the  month  of  Septeniber  were  $30,921  more 
than  for  the  same  month  last  year. 


scription.  He  says:  "Our  road  is  literally  a  one-horse 
concern,  not  averaging  .$2  a  day  receipts;  so  I  hardly  deem 
it  advisable  to  subscribe  for  your  paper.  Being  74  years  of 
age,  and  with  bicycles,  competition  from  livery  stables,  etc., 
and  business  rather  falling  off,  there  is  little  prospect  of  my 
ever  seeing  an  electric  line  here." 

It  is  stated  that  the  Westinghouse  I'^lectric  &  Manufactur- 
ing Company  has  pun4iased  the  (Jibb's  Klectric  Company 
of  Milwaukee  and  the-  jihuil  will  be  closed  as  soon  as  the 
important  contracls-ou  liainl  ha\  e  been  completed. 
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CENTRAL  ELECTRIC  NEW  OVERHEAD 
SPECIALTIES. 


PERSONAL. 


The  Central  Electric  Company,  Chicago,  is  constantly 
adding  to  its  line  of  railway  specialties,  and  \vc  illustrate 
some  of  the  most  recent.  The  bracket  hanger  is  arranged 
to  fit  many  types  of  bracket  arms,  as  well  as  the  special 
angle  brackets.  The  bridge,  or  barn  hanger,  is  made 
especiallj-  for  places  where  the  ceiling  or  roof  is  very  close 
to  the  ground  and  is  made  short  so  that  the  wire  is  held  close 
to  the  ceiling.  These  hangers,  where  specified,  are  furnished 
with  special  clincher  bolts   whicli    will   hold  in  rock,  making 


PIPE    BRACKET   HANGER. 


CONDUCTOR  S    BELL. 


it  unnecessary  to  fasten  timbers.  The  company  claims  the 
distinction  of  originating  another  useful  feature  which  can 
be  applied  to  all  its  overhead  materials  of  the  West  End 
type.  It  is  a  very  small  device  which  fits  the  stud  just 
above  the  ear  and  absolutely  prevents  the  ear  from  working 
loose  from  the  stud.  Various  other  methods  have  been 
employed  to  overcome  this  difficulfy,  one  of  which  the 
Central  Electric  has  employed  in  all  of  its  West  End  hangers 
for  some   time,  viz.,  the    self-locking  features   of    the    cap ; 


.\iLLii.\.\ieA 


but  this  method  of  locking  the  stud  to  the  ear  is  something 
radically  new,  and  has  never  before  been  usetl  in  railway 
overhead  materials. 

The  conductor  signal  bells  are  nicely  finished  and  fur- 
nished complete  with  6-in.  gongs.  In  addition  to  the  various 
hood  gongs  a  full  line  of  foot  gongs  is  carried. 

The  mechanical  strain  ear  is  desirable  on  account  of  its 
strength  and  quick  application.  It  is  impossible  to  move  it 
on  the  wire  after  it  is  placed  in  position.  These  ears  are 
made  for  No.  o.  No.  oo,  or  figure  8  wire.  The  company 
has  made  a  careful  study  of  overhead  parts,  and  reports  that 
where  samples  of  these  goods  are  sent,  orders  almost 
invariably  follow. 


L.  M.  Erb  has  resigned  as  general   manager  of  the  Leavenworth 
Electric,  and  will  go  into  construction  work. 


G.  A.  Cooke,  assistant  to  the  general  manager  of  the  Toledo  Trac- 
tion Company,  was  a  caller  on  the  Review,  September  i8. 


Col.  C.F.Morse,  president  of  the  Metropolitan  Street  Railway  Com- 
pany has  returned  to  Kansas  City  after  a  two  months'  vacation. 


F.  H.  Chamberlain  leaves  the  United  States  Electric  Company,  of 
Washington,  to  become  electrician  for  the  Metropolitan  Railroad  of 
that  city,  succeeding  W.  A.  Heindle. 


Fred  Mundes  has  received  the  appointment  of  general  road  mas- 
ter of  the  lines  of  the  Houston  Electric  Railway  Company.  Mr. 
Mundes  has  been  In  the  service  of  the  company  for  many  years  and 
is  a  capable  and  experienced  railway  man. 


C.  W.  Smith,  president  of  the  Passadena  &  Los  Angeles  Electric 
Railway  Company,  was  severely  injured  by  being  thrown  from  a  mule 
while  descending  the  Mt.  Wilson  trail.  Although  cut  and  bruised 
about  the  face  the  Injuries  will  not  result  seriously. 

W.  C.  Gotshall,  who  resigned  his  position  with  the  Union  Depot 
Railroad  Company,  of  St.  Louis,  to  take  charge  of  the  underground 
construction  work  on  the  lines  of  the  Metropolitan  Traction  Com- 
pany, New  York,  was  married  to  the  Countess  \'on  Rathgen,  of  Ham- 
burg, Germany,  at  the  home  of  Dr.  Heidenfeld  in  the  Catskills. 


Ben  Wlllard,  who  has  been  engaged  the  past  three  years  In  charge 
of  the  Installation  and  construction  on  the  New  Orleans  Traction 
Company,  having  completed  the  work  has  resigned  to  become  assist- 
ant engineer  for  the  General  Electric,  and  will  make  headquarters 
at  Schenectady.  Mr.  WiUard's  work  is  of  a  high  order  and  his 
friends  will  continue  to  watch  his  future  with  interest. 


S.  L.  Nelson,  secretary  and  general  manager  of  the  Springfield, 
(O.)  Railway  Company,  attended,  on  Wednesday,  .September  22,  the 
55th  wedding  anniversary  of  his  father  and  mother.  There  were 
seven  children  in  attendance,  of  which  Mr.  Nelson  was  one,  he  being 
the  baby  of  the  family.  There  were  iq  grandchildren  and  one  great- 
grandchild. There  has  not  been  a  death  in  the  family  for  50  years. 
His  father  and  mother  are  both  very  hale  and  hearty,  his  father  being 
79  years  old  and  his  mother  70. 


OBITUARY. 


Thomas  W.  Fowler,  well  known  to  street  railway  men  as  for  many 
years  superintendent  of  the  Lewis  &  Fowler  Car  Company,  died  in 

Brooklyn,  on  September  30.     Mr.  Fowler  was  77  years  of  age. 


Allen  D.  Xorman,  receiver  for  the  Citizens'  Traction  Company  of 
San  Diego,  Cal.,  died  after  suffering  several  weeks  from  nervous 
prostration.  Mr.  Norman  was  a  native  of  Illinois  and  during  his 
residence  of  10  years  In  San  Diego  had  become  prominent  in  busi- 
ness and  social  circles.         

Charles  A.  White,  president  of  the  Kibber-White  Company  o 
Boston,  died  at  his  home  in  Maiden,  Mass.,  September  16.  He  was 
prominent  In  manufacturing  and  electrical  interests  and  was  largely 
instrumental  in  building  up  a  large  business  In  feed  and  Insulated 
wires  of  all  kinds.  At  the  time  of  his  death  he  was  president  of  the 
Maiden  Council.  

Albert  L.  Ide,  the  well  known  maker  of  high  speed  engines  which 
bear  his  name,  died  at  Chetek,  Wis.,  where  he  had  gone  in  search  of 
health.  He  went  to  Springfield,  111.,  In  1855  and  has  made  that  city 
his  home  ever  since.  He  was  two  years  In  the  army,  and  at  the  close 
of  the  war  built  and  became  president  of  one  of  the  street  railway 
lines  in  Springfield.  He  began  manufacturing  in  1870  and  built  up 
a  large  works.  He  was  also  president  of  the  National  Electric  Com. 
pany,  at  Eau  Claire,  Wis. 
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BICYCLE  HANGER  FOR  STREET  CARS. 


THE  INTERNATIONAL  DOUBLE  REGISTER. 


Street  cars  will  carry  bicycles,  or  at  least  the  progressive 
roads  will  do  so,  and  every  manager  who  desires  to  increase 
his  receipts  will  have  to  make  some  kind  of  provision  for 
this  service.  Contrary  to  first  impressions  it  is  found  that 
it  is  not  on  hilly   lines  alone   that   cyclists   are   glad  to  avail 

themselves  of  a 
"lift,"  but  that 
when  tired,  or 
accompanied  by 
ladies,  it  is  very  ac- 
'  ceptahle  to  use  the 
cars,  especially 
against  a  strong 
wind. 

The  hanger  illus- 
trated is  made  by 
the  Champion  Bi- 
C)-cle  Hanger  Coni- 
panj-.  The  hang- 
ers may  be  attached 
to  both  dashes  and  the  closed  side  of  open,  and  both  sides  of 
closed  cars.  On  open  cars  the  pedal  does  not  protrude 
bevond  the  width  of  the  foot  board,  and  wheels  are  hung 
high  enough  so  as  not  to  interfere  with  pedestrians. 

The  dash  holders  are  riveted  to  a  portable  wrought  iron 
frame  in  a  series  of  three,  four  or  more  as  may  be  desired, 
and  are  placed  about  iS  in.  apart,  allowing  ample  room  for  the 
handle  bars  ;  from  the  back  of  each  holder  are  hooks  made 
solid  with  the  frame  and  shaped  to  fit  the  rail  of  the  dash- 
board, and  made  to  be  put  on,  or  taken  off  with  ease. 
Where  the  rear  wheel  conies  in  contact  with  the  car,  are 
iron  prongs  that  engage   the   tire   and  keep   the   wheel   from 


APPLIED   TO    DASH. 
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swinging  when  turning  curves.  The  wheel  when  in  the 
holder  is  from  12  to  15  in.  from  the  ground.  There  is  posi- 
tively no  danger  of  scratching  the  enamel  or  straining  the 
wheel.  A  speciij  device  is  supplied  wliere  folding  fenders 
are  used. 


The  increasing  necessity  for  better  methods  of  registering 
fares  where  a  large  proportion  of  transfers  are  used  has 
resulted  in  the  adoption  of  double  registers  on  many  of  the 
largest  systems.  The  register  here  illustrated  is,  with  the 
exception  of  trifling  improvements,  the  same  as  shown  by 
the  International  Register  Company  at  the  St.  Louis  con- 
vention. This  machine  has  not  been  advertised  during  the 
year  as  the  company  had  orders  for  quite  a  number,  and 
preferred  to  demonstrate  in  actual  hard  service  that  the 
register  had  passed  the  experimental  stage,  before  pushing 
its  sale. 

This  machine  has  several  novel  features  which  add  much 
to  its  efliciency.  The 
first  and  most  important 
is  the  fare  indicator,  lo- 
cated in  the  center  of 
the  dial,  where  it  is  most 
likely  to  attract  atten- 
tion. This  always  indi- 
cates the  kind  of  fare 
last  registered  in  large 
plain  letters,  the  back- 
ground being  bright 
red  for  cash  and  white 
for  transfers.  Two  of 
the  new  International 
totalizers  keep  separate 
records  of  the  two 
classes  of  fares.  These 
to  t  a  1  i  z  e  r  s  show  the 
readings  in  much  larger  figures  than  heretofore  used  in  a 
double  register,  and  the  manufacturer  lays  stress  on  the 
claim  that  these  are  the  only  register  totalizers  that  are 
tamper-proof  in  themselves.  In  addition  to  this  all  the 
registers  of  this  company  are  protected  by  a  glass  signature 
seal.  A  solid  drawn  case  fits  closeU'  over  an  iron  rim  on 
the  bed  plate  and  is  secured  by  a  spring  lock  covered  by 
the  seal.  The  mechanicism  cannot  be  reached  in  any  way 
by  wires  while  the  glass  dial  and  seal  remain  unbroken. 

The  totalizers  of  some  registers  are  accessible  to  any  one 
who  can  handle  a  screwdriver  and  the  facility  with  -vhich 
they  can  be  opened  and  set  back  is  hardly  appreciated  by 
most  street  railway  managers,  but  those  who  have  given  the 
subject  their  attention  will  not  fail  to  commend  the  double 
protection  offered  in  this  as  well  as  the  otlicr  machines  made 
by  this  company. 


CITY  REGULATION  OF  SPEED. 


A  judgment  rendered  in  favor  of  the  Nassau  I'^lectric 
Railroad  Companv  of  Brooklyn  in  an  action  brought  by 
the  city  for  the  violation  of  an  ordinance  limiting  the  speed 
to  six  and  eight  miles  an  hour  has  been  reversed.  The  com- 
pany claimed  that  the  consent  of  the  city  to  the  building  of 
a  road  to  be  operated  at  a  rate  of  speed  not  exceeding  10 
miles  per  hour  constituted  a  contract,  but  the  court  held  that 
the  regulation  of  the  speed  of  street  cars  is  to  be  exercised 
under  the  police  power  of  the  state,  and  when  the  power  is 
delegated  to  a  mimicpality  it  can  not  be  alienated  by  the 
latter,  as  would  have  been  the  case  had  the  consent  been  held 
to  be  a  contract. 
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DOUBLE  TRUCKS  FOR  ELECTRIC  RAIL- 
WAYS. 


The  thoughtful  engineer  or  manager  who  has  given  some 
consideration  to  the  modern  practice  in  track  building  for 
steam  and  electric  roads  and  to  the  conditions  that  obtain  in 
the  two  classes  of  service  has  not  failed  to  observe  certain 
facts  which  when  examined  seem  quite  remarkable. 

The  modern  street  railvvaj'  is  laid  with  deep  and  heavy 
rails  (the  writer  has  in  mind  two  pieces  of  track  recently 
built  in  which  rails  weighing  103  and  106  lbs.  to  the  yard, 
respectively,  were  used)  ;  few  steam  roads  use  rails  that 
are  heavier  than  those  considered  standard  for  street  rail- 
ways. The  weights,  per  wheel,  however,  are  quite  differ- 
ent on  the  two  roads ;  on  street  railways  the  normal  weight 
per  wheel  is  from  4,000  to  5,000  lbs.,  while  on  steam  roads 
the  weight  per  wheel  is  as  high  as  20,000  lbs.  for  locomo- 
tives, and  as  high   as    12,000   lbs.  for   coaches;   in    addition 


a  long  wheel  base  was  considered  necessary  to  make  room 
for  the  motors  between  the  bolster  transoms  and  the  axles, 
and  then  there  was  trouble  because  on  curves  the  trucks 
would  strike  the  sills  of  the  closed  cars  or  the  steps  of  the 
open  ones.  When  the  wheel  base  was  shortened  the  motors 
came  under  the  bolster  and  the  latter  had  to  be  raised,  raising 
the  car  body  and   requiring  two  steps. 

The  Brill  Company  has  placed  three  pivotal  trucks  on  the 
market  in  which  these  objections  have  been  overcome. 
They  are  intended  for  the  three  branches  of  street  railway 
work  which  are  :  Heavy  city  traffic  with  its  many  stops 
and  moderate  speeds ;  a  low  car  body  and  great  adhesion 
for  the  truck  are  desirable.  Mixed  city  and  suburban  ser- 
vice with  frequent  stops  in  the  city  and  high  speed  in  the 
country  ;  for  this  the  cars  must  be  low  and  the  trucks  inter- 
changeable between  closed  and  open  cars.  Suburban  and 
interurban  service,  where  the  highest  practicable  speeds 
must  be  reached  on  the  main  lines,  and  }-et  the  cars  must 
come  into  the  heart  of  the  city  over  tram  roads. 

The  Eureka  maximum  traction  truck  is  filling  the  require- 


there  are  the  increased  rail  pressures  due  to  the  presence  of 
the  counterbalances  in  the  driving  wheels,  which  at  high 
speeds  bring  the  maximum  pressure  on  the  rail  to  up  fully 
75  per  cent  above  the  normal.  The  speed  on  the  steam 
road  is  50  miles  per  hour;  on  other  than  interurban  electric 
roads  it  is  nearer  15. 

Now,  what  are  the  results  so  far  as  the  track  is  concerned.' 
The  mechanical  engineers  of  the  steam  roads  are  on  record 
as  saying  that  their  tracks  are  never  injured  by  well-designed 
locomotives  run  at  the  speeds  for  which  they  were  intended. 
On  the  other  hand  the  street  railway  managers  complain 
that  the  track  is  torn  to  pieces  by  the  electric  cars.  There 
is  onlj-  one  reason  for  this,  and  that  is  the  rolling  and  plung- 
ing cars  mounted  on  four-wheeled  trucks  pound  the 
track,  loosen  the  joints  and  shake  the  car  to  pieces ;  the 
car  pitches  forwards  and  backwards  so  that  often  the  entire 
weight  is  on  a  single  pair  of  wheels  and  racks  both  truck 
and  body. 

Until  recently  there  seemed  to  be  no  adequate  remedy 
because  the  use  of  two  pivotal  trucks  of  the  ordinary  pattern 
was  open  to  several  objections.     On  the  earl)-  pivotal  trucks 


KACTION   TKUCK. 

ments  of  the  first  service;  with  this  truck  the  bottom  of  the 
car  sill  is  but  27  in.  above  the  head  of  the  rail,  and  only  one 
step  is  required  to  reach  the  ground.  The  truck  keeps  the 
rail  perfectly  by  aid  of  the  spring  compressor  device  at  the 
trail  end  of  the  truck.  This  device  is  made  in  the  shape 
of  a  double  inclined  plane,  the  center  of  which  is  on  a 
straight  line  with  the  track,  and  when  the  car  takes  a  curve 
it  rides  on  one  of  the  inclines  and  thereby  puts  more  weight 
on  the  small  wheels.  Eighty  per  cent  of  the  total  weight  is 
made  available  for  traction  on  straight  track.  The  side  bars 
are  solid  and  are  spring-supported  over  the  journal  boxes  ; 
the  whole  of  the  center  of  the  truck  is  open  for  the  motor. 

For  the  second  class  of  service  the  newer  "  universal " 
truck  which  was  illustrated  and  described  in  the  Review 
for  .September,  1S97,  page  624,  appears  to  be  perfectly 
adapted. 

The  "perfect"  or  No.  27  truck  was  designed  for  the 
pecidiar  service  on  interurban  roads  running  into  cities  at  the 
termini.  Within  the  city  limits  wheels  must  be  used  which 
will  not  be  destroyed  by  the  pavements  and  which  will  not 
injure  the  tram  rails.      In  the  country  where  T-rails  are  used 
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the  type  of  wheel  suitable  for  the  speeds  common  in  the  citv 
becomes  dangerous  except  at  low  speeds,  and  even  then  it 
readily  leaves  the  track.  In  practice  it  is  found  that  the 
motormen  are  tempted  to  exceed  a  safe  speed,  and  many 
accidents  have  resulted  in  this  service.  For  T-rail  construc- 
tion the  wheels  should  have  wide  treads  and  comparatively 
deep  flanges ;  but  such  wheels  can  not  be  used  where  the 
street  paving  is  laid  close  against  the  rails  because  it  will 
chip  into  the  treads.  Also,  the  deep  flanges  cut  out  the 
grooves  of  the  tram  rails  and  the  rails  as  well  as  the  wheels 
are  quickly  worn  out. 

A  pair  of  trucks  of  the  "  perfect "  tvpe  were  placed  under 
a  car  on  the  Buffalo  &  Niagara  Falls  electric  road  in  the 
latter  part  of  1S95  ^"'^^  their  action  fully  demonstrated  that 
the  conditions  of  the  service  had  been  appreciated  and  met 
in  the  design.  The  car  took  the  curves,  whether  long  or 
short,  with  ease  and  at  speeds  that  had  theretofore  been  im- 
possible. The  trucks  did  not  leave  the  rails  at  any  speed 
though  severely  tested,  and  during  the  two  years  that  these 
trucks  have  been  in  service  on  this  road  there  has  not  been  a 
single  case  of  derailment  reported. 

The  reasons  for  this  will  be  apparent  when  their  construc- 


vvith  safely,  and  at  10  miles  curves  are  scarcely  perceptible. 
It  is  evident  that  the  soft  side  motion  must  also  reduce  the 
cutting  of  the  rails  and  guard  rails  at  the  entrance  to  curves. 

By  giving  the  swing  links  a  wide  spread  the  transverse 
stability  is  greatly  increased  over  that  of  the  ordinary  truck, 
and  by  spreading  them  longitudinally  great  stability  is  given 
in  that  direction  also.  The  hangers  are  60  in.  apart  longi- 
tudinally and  placed  but  12  in.  from  the  centers  of  the 
journals;  this,  of  course,  diminishes  the  stresses  on  the 
truck  sides. 

Whether  the  vertical  pull  of  the  brakes  has  much  or  lit- 
tle influence  on  the  truck  frame  has  a  great  deal  to  do  with 
the  comfort  of  the  passenger ;  in  this  truck  the  brakes  may 
he  applied  very  ([uickly  and  yet  there  is  no  canting  of  the 
frame. 

FRANCHISE  TAX  WINS  IN  KENTUCKY. 


Kentucky  and  the  City  of  Louisville  have  been  trying  to 
enforce  a  franchise  tax,  and  the  Louisville  Railway  Com- 
pany has  resisted  in  the  courts.  The  state  won  its  case, 
and  the  road  will  have  $27,000  to  pay  ;  but   the  cit)-  will  in 


I'.KILL   NO.   27 — THE       PERFECT       PASSENGER   TRUCK. 


t  ion  is  examined.  The  radical  departures  from  the  former 
practice  consisted  in  suspending  the  equalizers  from  spring 
links,  and  in  making  the  equalizers  a  part  of  the  swing 
motion  by  securing  them  to  the  spring  plank.  The  load 
comes  upon  the  etiualizer  at  its  center  with  springs  at  the 
ends,  thus  distributing  the  load  in  a  more  perfect  manner 
than  in  the  standard  M.  C.  B.  truck.  As  will  be  seen  in 
the  illustration  there  are  three  sets  of  springs ;  elliptic 
springs  to  transmit  the  weight  of  the  car  body  to  the  equal- 
izers, coils  to  transmit  it  from  the  equalizers  to  the  truck 
sides,  and,  finally,  coil  springs  placed  between  the  truck 
sides  and  the  journal  boxes.  The  springs  in  the  swing 
links  soften  the  side  motion,  whether  on  tangents  or  curves, 
and  this  is  why  the  trucks  stick  to  the  rails ;  the  trucks,  of 
course,  must  change  the  direction  of  their  motion  more  or 
less  suddenly,  but  the  car  body  follows  slowly  and  is  cush- 
ioned, so  that  no  shock  can  l)e  brought  upon  the  wheels  such 
as  would  cause  them  to  jump  the  track.  And  this  also  is 
the  reason  why  the  motion  of  the  car  is  easy  ;  no  shocks 
are  transmitted  to  the  body,  whatever  may  be  motion  of  the 
truck.     The  cars  so  e<)uipped  have  made  60  miles  jier  hour 


all  probability  lose  as  the  contract  between  it  and  the  com- 
pany provides  for  the  payment  of  2;^  per  cent  of  gross 
receipts  in  lieu  of  all  city  taxes.  The  latter  case,  however, 
will  yet  have  to  be  finally  settled  by  the  court.  The  state 
franchise  tax  ap])lies  to  all  the  street  railvva\  s  in  the  state. 


NEW  CARS  AT  BIRMINGHAM. 

Under  the  direction  of  G.  H.  Harris,  electrician  of  the 
Birmingham  (Ala.)  Railway  &  Electric  Company,,  10  new 
cars  have  been  wired  and  etpiippeil  for  the  Ensley  line, 
which  commenced  operation  September  i,  with  electricity 
for  motive  power.  Five  of  the  cars  have  been  in  service  for 
a  short  time,  but  the  others  are  entirely  new  and  unequaled 
by  any  now  on  the  system.  General  Manager  McClary 
states  that  a  20-minute  service  will  be  given  on  the  Ensley 
line,  each  train  consisting  of  a  motor  car  and  trailer. 

T.  II.  Condcrman,  president  of  the  Wheeling  (W.  Va.) 
Railway  Company  has  relurnc-d  from  ;ui  exleiuied  iMnopean 
trip. 
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AMERICAN  MUTUAL  INDEMNITY 
COMPANY. 


Newlou  Jackson,  who  has  been  very  successful  in  insu- 
rance work,  and  who  has  made  a  specialty  of  street  railway 
risks  of  various  kinds,  both  fire  and  personal  damage,  has 
become  general  superintendent  of  agencies  of  the  above 
named  company,  whose  headquarters  are  located  in  Scranton, 
Pa.,  the  directors  being  wealthy  capitalists  of  that  city.  The 
company  writes  liability  insiirance  only,  such  as  employer's 
liability,  boiler  insurance,  elevator  insurance,  etc. 

v\.  street  railway  department  gives  attention  to  handling 
the  claim  department  of  street  railways,  for  which  special 
facilities  have  been  provided.  The  company  has  been  very 
successful  in  settling  such  claims  out  of  court,  and  always 
prefers  to  do  so  where  possible.  Roads  which  wish  to  be 
relieved  of  the  annoyance  and  expense  of  this  department, 
and  desire  to  limit  the  expense  for  this  item  to  a  definite  sum 
per  year,  find  many  advantages  in  this  insurance,  which 
covers  all  losses  from  this  source. 


THE  MONARCH  TRACK  CLEANER. 

The  illustration  herewith  shows  the  Monarch  track 
cleaner  which  is  manufactured  by  the  Monarch  Stove  & 
Manufacturing  Company  of  Mansfield,  O.  There  are  a 
number  of  points  of  superiority  about  this 
cleaner  that  will  commend  it  to  street  railway 
managers,  especially  in  those  parts  of  the 
country  where  the  snow  problem  is  an  ever- 
recurring  one.  There  has  been  a  considerable 
reduction  in  weight  as  compared  with  other 
devices  for  this  purpose  now  on  the  market. 
It  can  be  adapted  to  all  kinds  of  platforms  and 
cars  without  any  special  changes  or  fittings. 
Its  greater  strength  enables   it  to  remove  the 


heaviest  snows  without  straining  or  breaking.  A  steel 
shoe  is  attached  to  the  bottom  of  the  blade  and  scrapes  the 
track  without  wearing  the  blade,  and  as  the  shoe  can  he 
renewed  at  trifling  expense  this  feature  can  not  fail  to  prove 
a  valuable  one.  To  these  points  must  be  added  the  fact  of 
high-class  workmanship  and  finish  in  every  part  of  the 
mechanism. 

The  cleaner  will  be  on  exhibition  at  the  Niagara  Falls 
convention,  and  its  inventor,  Mr.  Hurst,  will  be  present  to 
show  up  its  good  points.  Mr.  Hurst  is  a  practical  man  who 
has  been  engaged  in  this  class  of  work  for  a  number  of 
years. 


AMERICAN  FUEL  ECONOMIZER. 


The  value  of  a  fuel  economizer  in  utilizing  the  heat  of  flue 
gases  that  would  otherwise  be  lost,  in  purifying  the  water, 
and  reducing  the  boiler  repairs,  is  so  well  known  that  it  is 
unnecessary  to  dwell  upon  these  points  in  connection  with 
the  economizer  here  illustrated. 

The  American  differs  materially  in  detail  from  the  older 
types  :  All  the  joints  are  taper  joints,  metal  to  metal,  and 
the  use  of  either  steel  or  wrought  iron  has  been  avoided  in 
the  construction  because  of  the  rapid  deterioration  of  those 
metals  when  in  contact  witii  water  at  varying  temperatures. 


AMERICAN    FUEL   ECONOMIZER. 

All  pipes,  headers,  wall  boxes  and  parts  subjected  to  water 
pressure,  are  manufactured  from  a  special  mixture  of  fine- 
grained strong  irons,  producing  a  metal  of  high  tensile 
strength.  The  pipes  are  cast  on  end  in  drj'  sand  moulds,  and 
are  of  even  thickness,  smooth  and  free  from  blow  holes. 
Sections  and  pipes  are  tested  by  hydraulic  pressure  to  300 
lbs.  per  sq.  in.  in  the  shops. 

The  tubes  may  be  easily  removed  and  replaced,  it  being 
only  necessary  to  take  off  the  cap,  when  the  tube  may  be 
drawn  out  vertically.  For  keeping  the  exterior  of  the  tubes 
free  from  soot,  scrapers  are  arranged  as  shown  in  the  illus- 
tration. 

The  American  is  manufactured  under  patents  by  Broomell 
Schmidt  A;  Co.,  Ltd.,  York,  Pa. 


CORPORATIONS  CANNOT  COMMIT  HOMI- 
CIDE. 


It  has  been  discovered  that  the  penal  code  of  New  York 
defines  homicide  as  the  "  killing  of  one  human  being  by  the 
act,  procurement  or  omission  of  another,"  and  does  not  ap- 
pear that  there  is  any  provision  to  make  corporations  liable 
for  this  crime.  Two  New  York  City  roads  have  had  indict- 
ments for  manslaughter  returned  against  them,  but  the  cases 
have  never  come  to  trial. 
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MOTORMAN'S  PROTECTOR. 

The  devices  which  have  lieen  evolved  for  front  platform 
vestibules  have  been  many,  and  some  have  proved  excellent, 
but  until  now  no  one  seems  to  have  slopped  short  of  an 
entire  front  to  the  car.  This  involves  no  small  expense  to 
construct,  and  costs  quite  a  little  to  put  on  and  remove  when 
the  seasons  change.  Many  managers  have  verv  good  reasons 
for  objecting  to  the  front  vestibule. 

The  problem  seems  now  to  have  been  satisfactorilv  solved 
by  some  of  the  street  railway  men  of  Bridgeport,  Conn., 
and  a  company  has  been  formed  and  the  manufacture  com- 
menced of  this  device,  by  the  Motorman's  Protector  Com- 
panj-,  of  that  city.  Our  illustration  readilv  conveys  a  very 
good  idea  of  the  plan  and  device  which  is  brought  out  to 
meet  the  demand  and  requirements  of  a  vestibule  without 
the  expense  and  loss  of  room  which  a  vestibule  necessitates. 

The  protector  is  constructed  of  a  waterproof  strip,  pro- 
vided with  a  sheet  of  glass,  a  self-winding  roller  upon  which 
the  strip  may  be  wound,  and  a  frame  in   which  the  roller  is 


THE    MOTORMANS    I'ROTECTOR. 

journaled  and  means  for  attaching  the  frame  to  a  car.  This 
frame  consists  of  side  plates  connected  by  cross  rods  and 
provided  with  hook-shaped  arms,  adapted  to  engage  the 
hood  of  a  car,  and  set  screws  by  whicli  the  protector  is 
clamped  in  place. 

But  one  protector  is  required  for  each  car,  as  it  is  adjust- 
able and  can  be  changed  to  either  end  at  terminals  as  may 
be  necessary,  without  delay. 

The  otlicers  of  the  Bridgeport  Traction  Compan\  highU 
recommend  the  (levice. 

SUED  FOR  DAMAGES  AFTER  SIGNING 
RELEASE. 

At  the  Septeml>er  term  of  court  luld  :il  Ovid,  Seneca 
County,  N.  ^'.,  Judge  N'ash  presiding,  in  tin-  case  of  Jean- 
ettc  D.  Kist  vs.  the  Geneva,  Waterloo,  Seneca  I'alls  & 
Cayuga  Lake  Traction  Company,  a  non-suit  was  granted 
under  circumstances  that  render  the  case  of  peculiar  interest 
to  railway  men. 

On  February  25,  1897,  an  accident  occurred  to  one  of  the 
defendant  company's  cars,  in  which  the  plaintiff  was  more  or 
less  seriously  injured.     The  I'^lectric  Mutual  Casualty  Asso- 


ciation of  Philadelphia,  insurer  of  the  Traction  Company,  was 
immediately  notified  of  the  accident,  and  sent  its  adjuster. 
Dr.  II.  B.  Rockwell,  to  make  an  investigation.  He  arrived 
at  the  scene  about  12  hours  after  the  accident  occurred,  and 
succeeded  in  effecting  a  settlement  with  Mrs.  Kist,  one  of 
the  injured  parties,  and  plaintiff  in  this  action,  to  whom  he 
he  paid  $100  and  secureil  her  release,  together  with  that  of 
her  husband.  Three  or  four  days  after  the  releases  were 
signed,  Mrs.  Kist  was  visited  by  a  "runner"  from  a  law 
firm  in  Rochester,  and  was  so  influenced  by  visions  of  heavv 
damages,  that  she  was  persuaded  to  institute  a  suit  against 
the  traction  company  for  $10,000.  The  "runner"  then 
inveigled  her  into  paying  him  the  $100  consideration  that 
had  been  paid  her  in  the  previous  settlement,  and  the  money 
was  tendered  to  the  general  manager  of  the  Traction  Com- 
pany, W.  C.  Gra)',  who,  of  course,  refused  to  receive  it.  It 
was  then  deposited  in  a  bank  of  Waterloo,  New  \'ork,  to 
the  credit  of  the  Traction  Company. 

The  suit  was  brought  to  set  aside  the  release  on  the  ground 
that  it  had  been  obtained  by  coercion,  and  that  the  woman 
was  incompetent  as  a  result  of  her  injuries  to  sign  such  a 
paper.  The  company  was  ably  defended  bv  llawlev, 
Nicholas  &  Hoskins  of  Geneva,  who  proved  that  the  woman 
was  not  only  entirely  competent  to  give  a  release,  but  that 
she  was  perfectly  satisfied  with  the  settlement,  until  she  had 
been  approached  by  the  enterprising  law  firm  from  Roches- 
ter. Mr.  Hawley  in  his  opening  address  to  the  jury,  alluded 
in  a  very  pointed  manner  to  a  certain  class  of  "  ambulance 
attorneys,"  that  were  becoming  quite  numerous,  and  who 
made  it  their  business  to  prey  upon  corporations  and  follow 
in  the  wake  of  the  ambulance,  ready  to  pounce  upon  any 
victim  who  may  be  so  unfortunate  as  to  fall  into  their 
clutches. 

Judge  Nash,  after  hearing  the  testimony  in  the  case,  ren- 
dered a  non-suit,  giving  as  his  reason  for  so  doing,  that  the 
only  evidence  presented  by  the  prosecution  that  would  tend 
in  any  way  to  impair  the  validity  of  the  release,  was  given 
by  the  plaintiff  herself,  she  having  testified  that  she  was  in 
a  "  dazed  condition  "  and  only  "  dimly  remembered  signing 
the  papers."  The  judge  further  stated  that  "  it  is  a  very 
remarkable  and  significant  circumstance  that  both  the  hus- 
band and  the  mother  of  the  plaintiff  should  have  been 
present  at  the  signing  of  the  document,  and  yet  neither  have 
been  summoned  to  the  witness  stand." 

It  afterward  developed  that  the  husband,  after  hearing  his 
wife  swear  to  what  he  believed  to  be  falsehoods,  whispered 
to  his  counsel  that  he  had  better  not  call  him  to  the  stand  to 
testify  as  to  his  wife's  mental  condition  at  the  time  of  sign- 
ing the  release,  for  he  had  made  up  his  mind  to  "tell  the 
truth." 

The  vigorous  manner  in  which  Judge  Nash  disjjosed  of 
this  case  cannot  fail  lo  have  its  influence  in  cases  of  similar 
import. 

A  rather  aMiiisiiig  se(|iicl  to  lliis  case  is  that  (lie  Casualty 
Company  has  lioth  llu-  release  and  the  .$100  paid  in  con- 
sideration of  the  same,  while  the  plaintiff  is  compelled  lo 
pay  the  costs  of  action. 


The  ICckington  iV  Soldiers  Home  Railway  of  Washing- 
ton is  still  pursuing  its  search  for  a  suitable  air  motor  for 
traction  purposes.  ICnginccr  Md'arland  went  to  New 
'S'ork  to  examine  the  cxpeririHiital  air  mcilnrs  on  the  street 
railways  there. 
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ONE  HUNDRED  DOLLARS  DAMAGES  FOR 
IMPROPERLY  ISSUED  TRANSFER. 


Damages  to  the  amount  of  $100  were  awarded  in  a  suit 
against  the  Cortland  &  Homer  (N.  Y.)  Traction  Com- 
pany. Suit  was  first  brought  one  year  ago,  and  final 
decision  reached  two  months  ago. 

Briefly,  the  circumstances  were  as  follows :  The  line 
running  from  Cortland  to  Homer  is,  within  the  corporate 
limits  of  the  former  place,  divided  for  transfer  purposes, 
that  part  of  the  line  north  of  a  certain  point  being  called 
North  Main,  and  on  the  opposite  side  South  Main.  The 
issuing  of  a  transfer  from  North  to  South  Main  or  vice 
versa  which  would,  in  effect,  serve  as  a  stop  over  ticket  is, 
for  obvious  reasons,  prohibited.  The  plaintiffs,  one  Ray 
and  wife,  boarded  the  car  in  Homer,  paying  their  fare 
through  to  Cortland  and  wishing  to  stop  off  at  a  point  some- 
what more  than  midway  between  the  two  villages  to  tran- 
sact some  business,  as  they  alleged,  asked  the  conductor  to 
issue  them  transfers,  which  would  allow  them  to  do  this. 
The  conductor,  a  comparatively  new  man,  although  he 
knew  he  was  violating  a  rule  of  the  company,  issued  the 
transfers  as  requested.  The  couple  boarded  the  following 
car  and  presented  the  transfers  to  the  conductor,  who  refused 
to  accept  them.  The  man  then  requested  that  the  car  be 
stopped,  stating  that  he  would  make  a  test  case  of  it.  They 
then  left  the  car  about  a  mile  from  their  residence  and  immed- 
iately placed  the  case  with  a  local  firm  of  lawyers.  Shortly 
afterward  an  action  in  the  supreme  court  was  brought  in  the 
woman's  name  for  $500  damages.  The  case  was  tried  the 
September  following,  motion  for  nonsuit  being  denied,  and 
was  sent  to  the  jury,  which  returned  a  verdict  of  $100  for 
the  plaintiff.  The  company  then  carried  the  case  to  the 
appellate  division,  which  affirmed  the  verdict  of  the  lower 
court. 

The  company  regards  the  verdict  as  excessive,  inasmuch 
as  no  claim  was  made  of  damage  to  the  health  or  business 
of  the  plaintiffs,  nor  of  assault  on  the  part  of  conductor  or 
other  employe,  and  the  payment  of  10  cents  would  have 
secured  passage  to  destination. 


EMERGENCY  TROLLEY  WIRE  SPLICER. 


The  Ohio  Brass  Compan)-  of  Mansfield,  O.,  has  designed 
a  trolley  wire  splicer  for  emergency  cases.  The  splicer  is 
made  of  seamless  brass  tubing  in  two  duplicate  parts,  joined 
at  the  center  by  a  hollow  threaded  coupling  piece.  In  this 
is  a  coiled  spring   which   forces  two  steel  caps  holding  the 


ends  of  the  wire  against  the  tapered  sides  of  the  tubing.  In 
making  a  splice  the  ends  of  the  trolley  wire  are  first  rounded 
off  slightly  with  a  file  and  are  forced  into  the  splicer  with 
enough  force  to  seat  the  caps  on  them  their  full  length.  B}' 
means  of  this  device  a  strong  compact  joint  is  made  with 
good  electrical  connection. 


THE   AMERICAN   ELECTRICAL   WORKS. 

It  is  alwaj's  interesting  to  note  the  growth  of  a  great 
business  concern,  and  few  have  had  a  more  successful  career 
than  the  American  Electrical  Works,  of  Providence,  R.  I. 
whose  president,  Eugene  F.  Phillips,  started  in  business  in 
1S70.  Under  his  management  steady  progress  has  been 
made,  until  at  the  present  time  this  company  is  the  largest 
concern  engaged  in  the  making  of  wire  exclusively  for 
electrical  purposes.  The  factories  are  located  at  Phillips- 
dale,  R.  I.,  the  grounds  and  buildings  comprising  about  35 
acres,  adjacent  to  the  Seekonk  river,  which  is  a  part  of  Nar- 
ragansset  bay.  The  Canadian  branch  of  the  American 
Electrical  Works  is  known  as  the  Eugene  F.  Phillip's 
Electrical  Works,  Ltd.,  and  is  located  at  Montreal.  This 
factory  has  been  also  ver}-  successful  in  every  way,  and  now 
does  nearly,  if  not  quite,  all  of  the  wire  business  of  Canada. 

The  American  Electrical  Works  makes  a  specialty  of 
drawing  bare  copper  wire  from  the  ingot,  and  its  product 
includes  bare  copper,  weatherproof  wire  and  feeder  cables, 
annunciator  and  magnet  wires,  office  wire,  Americanite  rub- 
ber wire,  and,  in  fact,  every  kind  of  wire  that  is  used  in  the 
electrical  industry.  It  is  an  interesting  fact  that  rubber  wire 
has  been  manufactured  by  this  company  since  1S72. 

This  company  has  executed  many  of  the  largest  orders  for 
electric  railroads  in  the  United  States  and  Canada,  and  has 
recently  secured  two  orders,  each  for  75  miles  of  350,000-c. 
m.  bare  stranded  copper  cable  for  the  Buffalo-Niagara  Falls 
transmission  line.  It  might  also  be  stated  that  the  greater 
part  of  the  bare  wire  and  weatherproof  cables  supplied  the 
Yerkes  interests  in  Chicago  came  from  this  company, 
besides  other  large  contracts. 

It  would  be  quite  extraordinary,  while  speaking  of  the 
American  Electrical  Works,  if  the  annual  "clam  bake," 
tendered  by  Mr.  Phillips  to  the  electrical  fraternity,  were 
not  mentioned.  This  "clam  bake"  has  become  an  institu- 
tion of  the  electrical  business,  and  has  been  given  bv  Mr. 
Phillips  for  19  consecutive  years,  guests  coming  from  all 
parts  of  the  United  States  to  testify  to  the  generous  hospi- 
tality of  the  donor.  From  a  small  beginning,  this  event  has 
constantly  grown  in  size  until  it  is  one  of  the  largest  elec- 
trical gatherings  held  in  the  country. 


THE  LAKE  SHORE  &  MICHIGAN  SOUTHERN 
TO  THE  CONVENTION. 


A  workman  in  the  station  of  the  San  Antonio,  Texas 
road,  who  was  raking  cinders  in  the  car  house  touched  the 
overhead  wire  with  his  hoe  which  was  solid  iron,  and  fall- 
ing struck  his  head  on  a  rail  and  was   killed. 


The  reputation  of  this  well-known  and  justly  popular 
route  between  Chicago  and  the  East  is  such  that  no  comment 
is  necessary  here.  Those  who  have  traveled  over  the  Lake 
Shore  to  previous  meetings  know  that  no  attention  is  want- 
ing to  make  the  trip  as  pleasant  and  comfortable  as  possible. 

To  take  care  of  delegates,  special  cars  for  their  exclusive 
use  will  be  attached  to  the  Lake  Shore  Limited,  and  dele- 
gates given  the  benefit  of  the  special  rate  without  extra 
charge  for  going  on  this  famous  train.  The  leaving  time 
from  Chicago  is  very  convenient,  leaving  from  the  Lake 
Shore  Depot  at  5  130  p.  m.  and  going  through  without 
change  to  the  Falls,  reaching  tliere  next  morning  for  break- 
fast. Delegates  from  the  west  and  south  coming  to  Chicago 
to  take  this  train  can  have  all  arrangements  made  in  advance 
by  writing  or  wiring  C.  K.  Wilber,  A.  G.  P.  A.,  Chicago, 
or  by  calling  at  the  city  ticket  office,  corner  Clark  and  Mon- 
roe streets. 
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THE  VAN  DORN  COUPLER  ABROAD. 


G-2  ASTATIC  RECORDING  WATTMETER. 


The  ^VatorlllO  iV  City  undcrgroiiiul,  of  London,  is  another 
English  road  that  appreciates  American  devices,  and  wish- 
ing to  equip  its  cars  with  a  perfect  automatic  coupler  placed 
the  order  with  the  W.  T.  Van  Dorn  Company,  of  Chicago. 
Both  the  motor  and  the  trail  cars   have   been   provided   with 


these  couplers.  Our  illustration  shows  the  coupler  applied 
to  the  trailers  ;  it  differs  from  those  for  the  motor  cars  in 
that  the  spring  buffer  is  not  attached  directly  to  the  car  but 
is  bolted  to  a  bar  of  iron  which  swivels  on  the  king  pin  of 
the  truck. 


NEW  HAVEN  NEW  DOUBLE  REGISTER. 


We  illustrate  the  new  douVile  register  which  the  New 
Haven  Car  Register  Company  is  to  exhibit  for  the  first  time 
at  the  coming  Niagara  Falls  convention.  This  register  is 
intended  for  use  on  cars  operated  by  two  different  roads  and 
is  so  arranged  that  only  one  set  of  rod  or  cord  fixtures  is 
necessary  for  operating  both  sides  of  register.  Each  side 
of  the  register  is  complete  and 
is  provided  with  a  special  lock 
so  that  the  conductor  upon 
leaving  the  car  locks  his  side  of 
the  register  thereby  prevent- 
ing any  fares  being  rung  up 
against  him  during  his  absence. 
The  completeness  and  great 
convenience  of  this  machine 
and  the  superiority  of  this 
system  of  operation  over  the 
use  of  two  different  registers 
in  a  car  will  be  appreciated  by 
all  railway  managers.  The  full  operation  of  the  machine 
will  be  explained  by  the  company's  representatives  at  the 
exhibit  in  .Space  47  at  the  convention. 

The  New  Haven  fare  registers  have  a  world  wide  repu- 
tation and  the  production  of  this  new  machine  will  undoubt- 
edly be  hailed  with  much  satisfaction  by  the  managers  of 
the  large  class  of  roads  for  which  it  is  intended.  The 
features  of  these  registers  are  fully  protected  by  patents. 

START  TO  NIAGARA  ON  THE  BIG  FOUR, 


The  IJig  l"our  with  its  splendid  L(|iii])menl  ami  jiopular 
service  docs  not  have  its  own  tracks  into  Niagara  but  it  will 
run  through  sleepers  from  St.  Louis  and  Cincinnati  without 
change,  attaching  them  at  Cleveland  to  the  Lake  Shore 
train  hauling  the  special  cars  from  Chicago.  Delegates 
from  the  territory  served  by  the  Hig  Four  are  generally 
selecting  this  route. 


During  the  last  three  years  the  demand  for  recording 
wattmeters  has  undergone  a  great  change,  and  meters  which 
at  that  time  would  have  been  regarded  as  of  enormous 
capacity  are  now  considered  small.  Meters  of  10,000  amperes 
are  now  commonly  called  for  while  inquiries  have  been 
made  for  sizes  registering  as  high  as  16,000  amperes. 
Measurements  of  these  heavy  currents  precluded  the  use  of 
any  form  of  wound  meter  field,  and  the  Thomson  recording 
wattmeter  had  necessarily  to  be  modified.  Furthermore, 
the  rapidly  growing  tendency  to  set  the  bus  bars  closer 
together  and  bring  the  switchboard  into  the  least  possible 
space  has  rendered  it  advisable  that  large  meters  of  this 
character,  where  intended  for  boards  of  modern  construc- 
tion, should  be  astatic.  While  on  the  majority  of  switch- 
boards an  astatic  wattmeter  is  not  necessary,  there  exist 
cases  in  which  the  best  metering  results  could  not  be  obtained 
without  one;  anil  that  total  station  output  meters  might  be 
applicable  alike  to  all  switchboards,  whether  within  heavy 


An  early  reorganization  of  the  Bass  Foundry  iS;  .Machinu 
Works,   Fort  Wayne,  Ind.,  is  in  prospect. 


G-2    ASTATU:    KKCORDING    WATTMETKK. 

projected  fields  or  not,  the  (i-J  meter  has  been  designed  iuid 
is  manufactured  by  the  (Jencral  Electric  Company  in  an 
absolutely  astatic  form. 

In  the  (j-2  meter  the  field  is  a  single  straight  bar  of  forged 
copper,  above  and  below  which  are  placed  two  armatures, 
arranged  astatically  and  having  a  common  commutator.  The 
damping  device  is  also  double  and  astatic,  the  polarities  of 
the  upper  and  lower  group  of  damping  magnets  being 
opposite.  The  damping  mechanism  being  enclosed  within 
an  iron  shielding  box,  any  stray  leakage  lines  of  an 
iMibalancing  character  are  prevented  from  entering.  The 
(j-2  meter  is  so  independent  of  local  or  stray  influences  that 
it  may  be  installed  directly  in  front  of  the  very  heaviest  bus 
bars  without  the  introduction  of  any  inaccuracy. 

The  entire  meter  is  held  in  position  upon  the  switchbord 
by  two  studs  which  form  at  unie  Ihc  electrical  connections 
an<l  the  mechanical  support  of  the  instrument.  These  pass 
through  the  board  and  arc  bolted  to  the  bus  bars  by  binding 
nuts  with  large  contact  surface. 

The  cover  is  of  beveled  glass  set  in  a  polished  brass  frame 
fastened  to  the  board. 
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SariiL-nt  I'v:  Liiiuly,  Cliicago,  arc  intcrestwl  in  a  very  large 
amoiiiit  of  work,  lieiug  cither  contractors  or  consulting 
engineers  for  construction   aggregating  $3,500,000. 


The  Atmospheric  Motor  Company  has  been  incorporated 
at  Baltimore,  Md.,  with  $200,000  capital  stock,  by  Sidney 
S.  Frank,  H.  M.  Rcinhart  and  others,  of   Baltimore. 


The  Edison-Brown  plastic  bond  is  making  steady  progress 
not  only  at  home,  but  across  the  water.  Among  the  most 
recent  foreign  orders  are  the  roads  at  Blackpool  and  Dublin. 


Bredcu  &  Sullivan,  of  New  York,  have  received  the  con- 
tract to  construct  the  electric  road  between  Nassau  and 
Rensselaer,  N.  Y.,  for  the  Greenbush  &  Nassau  Railway  & 
Power  Company. 

The  Wells  iS:  French  Company  of  Chicago  is  building 
two  i8-ft.  closed  cars  for  the  Elgin  (111.)  City  Railway. 
These  cars  are  ecjuipped  with  the  Price  momentum  brake 
and  the  standard  truck  used  by  the  company. 


The  Southern  Street  Railway  Advertising  Company  has 
been  incorporated  at  Baltimore,  Md.  The  capital  stock  is 
$45,000  and  the  incorporators  are  Issac  E.  Emerson,  William 
S.  Belding,  Charles  L.  Bermingham,  W.  Burns  Trundle  and 
Parker  Cook. 

The  Electric  Third  Rail  &  Signal  Company  has  been 
incorporated  at  St.  Louis  to  introduce  the  invention  of  B.  C. 
Seaton.  The  capital  stock  is  $250,000,  and  the  incorpora- 
tors are  B.  C.  Seaton,  H.  H.  McElhiney,  Benjamin  Eiseman 
and  A.  M.  Sullivan. 

Tile  L'nion  Traction  Company  of  Anderson,  Ind.,  lias  let 
contracts  for  10  double  truck  motor  cars  to  the  Barnev  & 
Smith  Company,  Dayton,  O. ;  for  30  miles  of  trolley  wire 
to  the  Western  Electric  Company,  and  for  rail  bonds  to  J. 
M.  Atkinson  &  Co.,  Chicago. 


The  Safety  Third  Rail  Electric  Company  has  been  incor- 
porated at  Jersey  City,  N.J.  The  capital  stock  is  $10,- 
000,  and  the  incorporators  are  William  M.  Keepers,  New- 
ark, X.  J.;  David  F.  Halsted,  Brooklyn,  N.  Y.,  and  J.  Mc- 
Leod  Murphy,  Torrington,  Conn. 

After  a  thorough  trial  of  the  instrument  by  the  electrical 
department  of  the  road,  the  Lindell  Railway  Company  of 
St.  Louis  has  given  an  order  to  the  Cravath  Manufacturing 
Company,  825  Monadnock  building,  Chicago,  for  Cravath 
excessive  current  recorders  to  etjuip  its  \'andeventer  avenue 
line. 

The  Sargent  Company,  675  Old  Colony  building,  Chi- 
cago, has  issued  a  pamphlet  descriptive  of  its  new  "  Dia- 
mond S  "  brake  shoe.  This  shoe  consists  of  a  niunber  of 
sheets  of  expanded  steel  laid  togethei-,  into  the  meshes  of 
which  soft  cast  iron  is  poured  and  thus  combines  the  desir- 
able qualities  of  both  metals  with  great  strength  added. 


Tlic  West  Chicago  Street  Railroad  has  been  dissatisfied 
Idr  siinie  time  with  its  method  of  lighting  cable  cars,  and 
recentl)  decided  to  adopt  some  good  system.  After  invest- 
igation, a  contract  for  equipping  So  cars  on  the  West  Mad- 
ison Street  line  with  the  Pintsch  system,  has  been  given 
to  the  Safety  Car  Heating  &  Lighting  Comjiany,  of  New 
York.  

A.  L.  Ide,  of  Springtield,  111.,  died  September  30.  As 
the  patentee  and  manufacturer  of  the  Ide  and  Ideal  engines 
he  gained  both  fame  and  fortune.  These  engines  enjoy 
a  deserved  popularity  for  the  driving  of  moderate  size  elec- 
tric dynamos  and  other  high-speed  machinery,  so  much  so 
that  two  shops  are  maintained  to  supply  the  demand,  at 
SpringtieUl  and  at  Ilarrisburg,  Pa. 


Mayor  &  Englund  of  Philadelphia  have  secured  the 
contract  for  all  of  the  overhead  material  required  for  the 
1 2.5  miles  of  the  Bucks  County  Railway,  running  from 
Doylestown  to  Willow  Grove,  Pa.  The  contract  includes 
all  of  the  weather  proof  copper  and  hard  drawn  trolley  wire, 
together  with  the  overhead  fixtures,  flexible  horseshoe  rail 
bonds  and  International  fare  registers. 


The  forgings  in  the  engine  of  the  torpedo  boat  "  Rogers" 
built  by  the  Columbian  Iron  Works  &  Dry  Dock  Company, 
Baltimore,  which  broke  last  week,  causing  considerable 
damage  to  the  machinery,  are  being  replaced  by  forgings 
from  the  well  known  works  of  the  Bethlehem  Iron  Com- 
pany at  South  Bethlehem,  Pa.  It  might  be  w'ell  to  remark 
that  the  forgings  which  broke  were  not  made  by  this  concern. 


The  American  District  Steam  Company,  of  Lockport,  N. 
Y.,  has  received  a  contract  to  install  the  Holly  system  of 
steam  heating  at  Muscatine,  la.,  for  the  Muscatine  Electric 
Railway  Company.  To  utilize  the  exhaust  steam  there  will 
be  laid  26,000  ft.  of  lo-in.  wrought  iron  mains,  insulated 
with  asbestos  paper  and  incased  in  a  tar-coated  wooden  log, 
with  yariators  every  100  ft.  to  take  up  expansion  and  con- 
traction. 

The  Wells  &  French  Company,  Chicago,  has  issued  a 
small  pamphlet  describing  and  illustrating  the  Price  momen- 
tum street  car  brake,  which  is  manufactured  by  i  t.  This 
brake  was  designed  by  W.  G.  Price,  of  the  Chicago  City  Rail- 
way. A  full  description  was  given  at  the  time  of  its  adop- 
tion by  this  road  and  will  be  found  in  the  Review,  Octo- 
ber, 1896,  page  610.  The  brake  is  proving  very  efficient 
and  is  earning  fine  testimonials. 


J.  Holt  Gates  &  Co.,  Marquette  building,  Chicago,  have 
just  received  the  contract  to  rebuild  the  entire  street  railway 
system  of  Wichita,  Kan.  Mr.  Gates  will  lay  20  miles  of 
track,  put  up  20  miles  of  overhead  work,  and  equip  the  power 
house  with  800  h.  p.  water  tube  boilers,  two  350-h.  p. 
tandem  compound  condensing  engines,  three  125-h.  p.  arc 
light  machines  and  one  1,500  light  incandescent  machine. 
Fifty  miles  of  wire  will  be  required. 


The  Jamaica  government  has  granted  a  franchise  for 
electric  railways  in  Kingston  and  its  suburbs  to  D.  B.  Chap- 
man of  Montreal,  Canada.  Associated  with  him  are  F.  S. 
Pearson,  of  New  York,  W.  B.  Chapman  of  Montreal,  B. 
F.   Pearson  of  Halifax,   N.  .S.,   and    others,  who  have  sup- 
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plied  $i,ooo,ocx>  with  which  to  build  the  first  2^  miles  of 
roatl.  A  large  power  house  will  lie  erected  for  the  railway 
and  commercial  lighting.  Construction  will  begin  verv  soon 
and  continue  all  winter. 


The  H.  Channon  Company  has  lately  taken  orders  for 
Ajax  transmission  rope  manufactured  by  it  to  go  in  the 
elevator  now  building  at  Peoria,  111. ;  the  ne\y  mill  of  the 
Texas  Star  Flour  Mill  Company  at  Galveston,  Texas;  the 
the  new  elevator  for  Louisville  &  Nashville  Elevator  Com- 
pany at  Pensacola,  Fla. ;  the  new  elevator  for  the  Kingston 
Elevator  &  Transit  Company  at  Kingston,  Ont.  The  drive 
for  the  Louisville  &  Nashville  Railroad  Company's  elevator 
is  proliably  the  largest  in  the  country. 


The  Canon  Citv  &  Cripple  Creek  Construction  Com- 
pany has  been  incorporated  to  build  30  miles  of  electric 
railway  between  Cripple  Creek  and  Canon  City,  Col. 
This  road  is  the  outcome  of  the  excessive  charges  of  the 
Florence  &  Cripple  Creek  Railway  for  passenger  and  freight 
service.  Paul  E.  Hirsch,  of  Chicago,  has  entire  charge  of 
the  construction  of  the  road,  and  shipments  are  being  made 
of  rails  and  electric  supplies  and  equipment.  The  line  will 
cost  about  $800,000  and  it  is  stated  will  be  in  operation  In 
February  1 ,  i  S9S. 


R.  Graham-Woodward  has  opened  offices  in  the  Ilave- 
meyer  building,  New  York,  and  offers  his  services  as  expert 
street  railway  accountant.  Mr.  Woodward  was  auditor  for 
three  years  of  the  Oakland,  Cal.,  road  and  only  left  it  to 
take  up  the  more  extended  phases  of  public  accounting  and 
general  auditing.  His  street  railway  work  in  this  and  other 
roads,  with  experience  in  the  details  of  operating  depart- 
ments, fit  him  for  the  special  work  he  engages  in.  He 
makes  a  specialty  of  expert  examination  of  accounts  and  the 
arranging  of  a  more  simple  and  economical  method  of  ac- 
counting and  auditing,  with  a  view  to  showing  where  a 
saving  can  be  effected  in  the  operating  department. 


The  Phu'nix  Iron  Works  Company  has  received  a  letter 
through  its  agent  in  Japan,  Lamar  Lyndon,  of  Kobe, 
regarding  a  7S-h.  p.  tandem  compound  condensing  engine, 
7;4  and  i^lj  x  12  in.,  furnished  by  it,  which  is  as  follows: 

"  Yokkaichi,  Japan,  August  28,  1897. 
Phunix  Iron  Works  Co.,  Meadville  Pa. 
Dear  Sirs : — 
We  have  pleasure  to  inform  you  hereby  that  in  the  first  part  of  this 
month  we  got  through  with  the  setting   up  of  tlie  engine   which  we 
bought  of  you,  and   same  was  inspected   yesterday  tiy  the  fiuvern- 
ment  officials,  and  the  result  was  so  satisfactory  that   wi-  thank    you 
for  same,  and  are  glad  to  give  you  hereby  testimonial  for  thf  slrong- 
ness  and  perfectness  of  the  engine  which  you  are  selling. 
Yours   faithfully, 

The  Yokkaichi   Klcclric  Light  Co.,  Ltd." 

The  I'..  I',  .\llis  Company  of  Milwaukee  lias  been  doing 
a  very  extensive  foreign  business  in  large  engines  for  street 
railway  power  stations,  the  contracts  aggregating  $500,000. 
Orders  from  the  foreign  trade  call  for  21  engines  averaging 
1,200  h.  p.  each.  The  six  engines  for  the  Central  London 
Railway,  the  underground  electric  road  building  in  London, 
are  each  1,500  h.  p.  l'"our  engines  of  the  same  size  go  to 
Sidney,  .Australia,  for  the  increased  ])ower  rec|iiired  to 
operate  the  railways  there.  .Six  500-h.  p.  engines  will  be 
furnished  the  iJidilin  Tramways  Company.     Three  engines 


of  1,000-h.  p.  will  be  retiinred  for  the  street  railway  lines  of 
Barcelona,  Spain,  as  soon  as  they  are  ecjuipped  for  electric 
traction.  Two  duplicate  engines  will  also  be  shipped  to 
Madrid  for  tramway  service. 


A.  E.  Jones,  constructing  engineer  for  the  Morrin 
"Climax"  boiler  stopped  at  Chicago  on  his  return  from 
Omaha,  a  few  days  ago,  where  he  closed  the  contract  for  all 
the  boilers  for  the  Trans-Missouri  Exposition.  About  3,500 
li.  p.  will  be  installed,  and  the  order  was  secured  in  the  face 
of  the  usual  active  competition  that  is  made  for  exposition 
work.  The  progress  made  by  the  Morrin  people  since  they 
entered  the  field  in  1S90  has  been  one  continued  advance, 
and  the  works  have  not  had  occasion  to  lay  off  a  man  all 
through  the  hard  times.  At  present  the  works  are  running 
fidl,  night  and  day.  These  boilers  were  also  installed  in  the 
Nashville  exposition,  and  our  readers  will  recall  the  large 
battery  at  the  World's  Fair  where  they  attracted  great  atten- 
tion and  made  a  famous  record.  The  company  reports  large 
foreign  orders.  Among  western  orders  four  large  units  are 
lieing  installed  at  Salt  Lake  City. 


George  H.  Barrus,  consulting  engineer,  of  Boston,  has 
recently  made  an  evaporative  test  on  a  200-h.  p.  Cahall 
boiler  at  the  Narragansett  Mills,  Fall  River,  Mass.,  from 
which  we  quote  some  of  the  results  and  the  conclusion  of 
the  report  as  follows  : 

HEAT   BALANCE. 

Total  heat  of  combustion  per  lb.  of  combustible  by  oxygen  calori- 
meter, I5,457B.  T.  U. 


B.  T.  U. 

Her  cent. 

Heat  observed  in  useful  evaporation,  12,597  X  966  = 

12,168 

7.S.7 

Loss  by  hot  gas,  14.4  X  529  X  .24  = 

1,825 

1 1.8 

Loss  by  evaporation  of  moisture  in  coal  and  moist- 

ture  formed   by   burning  of    hydrogen  (.043   X   0 

+  .035)  X   1283, 

Ul 

1.5 

Loss  by  unconsumed  CO.,  .04  X  10,150  = 

406 

2.6 

Kadiation,  carbon  in  smoke,  hydrocarbons,  and  un- 

accounted for. 

517 

.V4 

15.457 

1 00.0 

The  power  developed  on  the  test  was  223.4  h.  p.,  or  about  10  per 

cent  above  the  rated  capacity  of  200  h.  p.  This  was  obtained  with 
an  average  draft  of  .14  in.  water  pressure,  which  is  far  below  the 
maximum  available  draft. 

The  evaporative  result  was  11,841  pounds  of  water  from  and  at 
212°  per  pound  of  dry  coal.  This  exceeds  the  guarantee  of  the 
boilers  ( 10.5  pounds  of  water  from  and  at  212°  per  pound  of  dry  coal ) 
12.8  per  cent. 

The  heat  utilized  by  the  boiler  was  78.7  per  cent  of  the  total  heat 
of  combustion  of  the  coal.  Of  the  remaining  21.  3  per  cent,  the  gas 
analyses  accounted  for  11.8  per  cent  due  to  the  loss  from  the  waste 
heal,  and  2  6  jier  cent  due  to  the  unconsumed  carbonic  oxide,  all  of 
which  is  detailed  in  the  table  of  the  "  heat  balance."  The  evaporative 
result  is  unusually  high  for  a  boiler  in  which  the  Hue  gases  escaped  at 
the  high  temperature  which  was  found  in  this  case,  but  this  is  not 
inconsistent,  considering  the  fact  that  the  (|uantity  of  gas  is  unusually 
small,  good  combustion  having  been  obtained  with  a  very  small 
amount  of  excess  air. 

The  boiler  steamed  freely  during  ihe  entire  run  without  undue 
e.\ertion  on  the  part  of  the  fireman,  and  there  was  an  entire  absence 
of  fluctuation  in  the  water  line  as  revealed  in  the  gauge  glass.  The 
steam  was  slightly  superheated  at  a  point  in  the  pipe  a  considerable 
distance  from  the  boiler. 

The  British  Tluimson-Houstoii  Coinpaii)  of  London 
through  its  representative  A.  K.  Baylor,  has  just  closed  an 
Important  electric  railway  contract  with  the  companies  ope- 
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ratiii<i  the  traniwav  system  of  Dublin,  Ireland,  and  Barce- 
lona and  Madrid,  Spain.  The  contract  for  Dublin  includes 
all  steam,  as  well  as  the  electric  generating  and  motor  equip- 
ment, and  comprises  six  AUis  horizontal  engines  of  500  h.  p. 
each,  six  500-k.\v.  General  Electric  generators  for  direct 
connection  to  the  engines  and  complete  switchboard  and 
station  equipment.  The  car  equipment  will  consist  of  150 
complete  motor  and  series  parallel  controller  equipments,  the 
motors  to  be  mounted  on  Peckham  trucks.  This  contract 
follows  closely  that  made  for  the  equipment  of  the  Clontarf 
line,  of  the  Dublin  tramway  system,  which  will  be  opened 
within  the  next  week  or  two.  The  apparatus  for  this  was 
also  supplied  by  the  British  Thomson-Houston  Company. 
The  contract  signed  for  the  Barcelona  and  Madrid  roads 
covers  five  4CX3-k.w.  General  Electric  generators  and  three 
of  75  k.w.  each,  all  to  be  directly  connected,  while  the  three 
latter  will  be  lighting  generators,  they  will  also  be  wound 
for  1^00  volts.  This  contract  also  includes  full  station  equip- 
ment. 

Hayes  &  Arthur,  Cuyahoga  building,  Cleveland,  have 
taken  the  agency  for  A.  O.  Schoonmaker,  New  York,  and 
will  carry  in  stock  a  full  line  of  both  India  and  amber  mica, 
and  will  be  able  to  fill  all  orders  promptlj'. 


The  catalog  of  the  Fuel  Economizer  Company  of  Mat- 
teawan,  N.  Y.,  gives  some  data  from  tests  of  Green  econo- 
mizers which  show  a  great  saving  from  their  use.  There 
are  also  numerous  diagrams  which  show  the  different 
methods  of  installation  in  numerous  plants  where  these 
economizers  are  now  in  service. 


The  American  Air  Power  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $7,000,000  and  will  manufac- 
ture machinery  and  apparatus  for  supplying  light,  heat  and 
power  for  railways.  It  is  stated  that  the  Metropolitan 
Traction  Company,  of  New  York,  is  one  of  several  compa- 
nies beliind  this  new  oriranization. 


The  W.  T.  Van  Dorn  Company  reports  orders  for  its 
automatic  car  couplers  as  follows  :  Brownell  Car  Company, 
40  couplers  ;  St.  Louis  Car  Company,  40  couplers  ;  Laclede 
Car  Company,  100  couplers.  Among  recent  foreign  orders 
were  one  for  23  sets  for  the  Waterloo  &  City  underground 
of  London  and  one  for  the  Glasgow  road. 


The  -Mbert  &  J.  M.  Anderson  Manufacturing  Company 
of  Boston,  has  recently  issued  a  new  catalog  of  the  electrical 
and  street  railway  appliances  manufactured  by  it.  This 
company  had  its  electric  railway,  light  and  power  specialties 
at  the  Brussels  Exposition,  all  its  goods  being  placed  "hors 
concours,"  which  is  to  be  translated  as  "above  competition." 


This  month  the  Western  Electric  Company  of  New  York 
and  Chicago  sends  to  the  trade  the  third  of  its  series  of 
handsome  engravings.  It  is  a  box  of  strawberries  in  colors 
entitled  "Full  measure  and  good  quality"  like  electric 
supplies  furnished  by  the  company.  On  the  opposite  side 
of  the  card  is  illustrated  the  Western  Electric  enclosed  arc 
lamp. 


Pantasote,  that  product  of  the  Pantasote  Leather  Com- 
pany which  is  so  extensively  used  for  car  curtains,  is  the 
material     which   the    Franklin  Institute  reported,    after    an 


investigation  of  two  years,  to  be  "  the  best  substitute  for 
leather  on  the  market."  It  is  strong,  is  not  injured  by  heat, 
is  non-inflammable,  and  does  not  shrink,  stretch,  harden, 
peel  or  crack. 

One  of  the  most  enterprising  and  active  concerns  in  the 
gear  and  pinion  business  is  the  Catskill  Foundry  &  Machine 
Works,  located  at  Catskill,  N.  Y.  This  compan)-  entered 
the  field  about  four  j^ears  ago,  setting  aside  a  part  of  the 
works  for  the  manufacture  of  gears  and  pinions  exclusively  ; 
foundry  facilities  are  superior,  and  the  works  equipped  in 
the  best  manner  possible,  having  entirely-  new  machines  of 
the  latest  and  most  improved  designs  for  both  steel  and 
cast  iron. 

The  West  Shore,  Hudson  River,  and  Boston  &  Albany 
railroads  as  well  as  the  Hudson  river  boats,  afford  excellent 
shipping  facilities  to  all  points,  and  saving  freight  charges 
to  nearby  customers.  By  prompt  deliveries  and  strict  atten- 
tion to  all  orders  they  have  built  up  a  considerable  business, 
which  is  constantly  growing.  The  New  York  office  is  at 
126  Liberty  street,  managed  by  J.  C.  Dolph  &  Co. 


The  Ohio  Brass  Company  of  Mansfield,  Ohio,  believes 
from  present  indications  that  this  season's  sales  of  the 
adjustable  track  brush  holders  will  far  exceed  all  previous 
ones.  During  the  past  month  several  large  foreign  ship- 
ments of  holders  and  brooms  were  made,  one  consignment 
alone  being  for  45  sets,  and  in  addition  numerous  orders 
have  been  received  from  roads  operating  in  the  country  for 
both  initial  and  additional  equippments  of  these.  Several 
important  changes  have  been  made  in  the  detailed  way'  of 
manufacturing  the  holders  since  they  were  first  placed  on  the 
market  two  years  ago,  but  their  operation  remains  the  same. 


The  Mica  Insulator  Company  of  New  York,  Chicago 
and  London,  and  Eugene  Munsell  &  Company,  miners  and 
importers  of  "mica"  of  New  York  and  Chicago,  will  have 
a  joint  exhibit  at  the  Niagara  Falls  Convention.  This 
exhibit  will  include  the  flexible  "micanite "  plate  and  the 
"M.  I.  C."  insulating  compound,  two  new  insulating  mate- 
rials which  have  been  introduced  during  the  past  year,  also 
the  India  and  amber  "mica"  in  sheet  as  it  comes  from  the 
mines,  "mica"  segments,  "micanite"  plates  for  commutator 
segments,  "  micanite "  and  "  empire "  cloths  and  papers, 
several  sets  of  commutator  rings  and  segments  for  railway 
generators  and  motors.  Franklin  Brooks,  vice-president  of 
the  Mica-Insulator  Company  andChas.  E.  Coleman,  manager 
of  the  Chicago  branch  will  be  in  attendance. 


GRAND  TRUNK  TO  THE  FALLS. 


The  Grand  Trunk  road  has  been  known  as  the  old  time 
route  to  Niagara  Falls,  so  long,  and  by  so  many  thousands, 
that  our  readers  are  already  well  informed  as  to  its  features. 
The  road  has  been  greatly  improved  and  popularized.  The 
Suspension  Bridge  has  been  replaced  during  the  present 
year  with  a  fine  steel  arch  which  is  one  of  the  best  speci- 
mens of  bridge  work  in  the  world.  A  solid  vestibuled 
Pullman  train  leaves  Chicago  daily  at  3  :o2  p.  m.,  and  arrives 
in  Niagara  Falls  at  7  :i5  a.  m.  the  following  day.  Tickets 
and  reservations  can  be  had  of  L.  R.  Morrow,  city  ticket 
agent,  103  Clark  street,  Chicago,  or  any  ticket  agent  in  the 
west. 
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SUBSCRIPTION, 
Foreign  Subscription, 


-     -    TWO  DOLLARS. 
Four  Dollars  American  Money 


Address  all  Communications  and  Remittances  to  IViniisor  &^  Kenjield  Publish 
ing  Company^  Old  Colony  Building,  Chicago. 

H.  H.  ■WINDSOK,  P.  8.  KENriEBD, 

Editor.  Business  Manager. 

CORRESPONDENCE. 

We  cordially  invite  correspondence  on  all  subjects  oi  interest  to  those  engaged 
In  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  ofi&cers. 

DOES  THE  MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.  We  make  no  charge  for  publishing  such  notices  in  our  Daily 
Bulletin. 

This  paper  is  a  member  of  the  Chicago  Trade  Press  Association. 

Entered  at  the  Post  OfEce  at  Chicago  as  Second  Class  Matter. 
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Oi'  all  the  engineering  or  technical  associations,  the  Amer- 
ican Street  Railway  might  be  expected  to  conduct  its  finances 
on  a  sound  business  basis.  It  is,  therefore,  a  matter  of  pride 
that  the  treasurer's  report  this  year  shows  nearly  $5,000  in 
the  treasury  or  collectable,  as  against  a  deficit  of  nearly  that 
amount  two  years  ago. 


One  of  the  most  satisfactory  results  of  the  convention 
was  the  change  in  by-laws,  which  places  the  fixing  of  the 
date  of  succeeding  meetings  in  the  hands  of  the  e.xecutive 
committee.  This  is  as  it  should  be,  and  will  be  appreciated 
by  every  person  who  attends  these  annual  meetings.  The 
Review  has  long  advocated  this  departure  from  the  rut  in 
which  we  have  traveled  so  long,  and  congratulates  the  Asso- 
ciation on  this  great  improvement.  Mr.  Kelly,  of  Colum- 
bus, was  the  one  who  finally  drew  up  the  petition  and  pre- 
sented it  to  the  committee,  and  thus  placed  the  matter  in 
shape  to  be  acted  on  at  the  past  meeting. 


The  Association  is  turning  its  path  over  the  course 
already  traveled  in  its  earlier  years.  Uoston  was  the  birth- 
place of  the  Association,  and  Boston  will  be  its  host  next 
year.  IJut  the  Association  of  18S1  is  <niite  as  different  from 
what  the  Association  of  1S98  will  be,  as  the  Boston  of  the 
two  dates  named.  The  selection,  while  somewhat  distant 
for  western  members,  pleases  all,  and  the  west  will  be  found 
with  a  big  representation  when  the  time  comes.  The  city, 
aside  from   its  ever   interesting    historical    features,  presents 


as  an  object  lesson  one  of  the  best  constructed,  best  ei|uipped 
and  best  managed  properties  in  the  world,  and  furnishes 
plenty  to  study  and  copy.  Our  western  brethern  may  pos- 
sibly have  to  dust  off  their  grammars  and  rhetorics  some- 
what before  they  go,  but  we  promise  all  Boston  will  be 
found  a  good  place  in  which  to  be. 


Those  who  have  attended  these  conventions  for  ten  or 
more  years  cannot  fail  to  observe,  and  with  regret,  the 
ilecreasing  number  each  year  of  the  old  guard,  those  who 
for  many  years  were  always  found  in  attendance.  They 
belonged  to  the  old  school  it  is  true,  and  for  the  most  part 
were  then  old  enough  to  be  the  fathers  of  the  greater  num- 
ber of  the  present  attendants.  But  they  were  eminently 
practical  and  successful,  as  a  rule  the  chief  owners  of  the 
properties  they  represented,  and  were  a  splendid  body  of 
men,  w'ho  have  now  stepped  out  of  the  harness  to  engage  in 
other  pursuits,  or  retired  to  enjoy  the  fruits  of  their  hard 
earned  fortunes.  When  electricity  came  in,  the  most  of 
them  went  out  and  while  there  is  the  utmost  harmony  and 
good  will  among  the  rising  generation  of  managers,  it  is 
doubtful  if  the  sympathies  and  warm-hearted  interest  in  each 
other  which  characterized  the  old  days,  will  ever  be  repeated 
in  like  degree. 

President  McCulloch  proved  one  of  the  best  presid- 
ing officers  that  ever  filled  the  chair.  He  insisted  on  the  con- 
vention sticking  close  to  the  business  before  the  house,  and 
dispatched  that  business  without  a  moment's  unnecessary 
delay.  At  the  same  time  he  in  no  instance  tried  to  turn  the 
channel  of  what  the  Association  desired,  and  richly  deserves 
the  many  compliments  he  received.  His  ruling  on  the 
question  of  supply  men  being  allowed  the  privileges  of  the 
floor  was  eminently  correct,  and  meets  with  the  hearty 
approval  of  almost  every  exhibitor.  The  limited  time  of  the 
Association  ought  not  to  be  granted  to  the  advertisement  of 
anybody's  wares,  for  if  once  the  door  is  open,  in  all  fairness 
a  whole  army  should  be  admitted  to  the  same  privilege. 
And  this  the  supply  men  realize  and  appreciate.  If  some 
highlj'  radical  and  absolute  departure  from  existing  methods 
should  arise,  which  involved  a  great  change  in  operating 
expenses  for  example,  the  matter  certainly  should  be  con- 
sidered by  the  assembly  ;  but  even  then  it  sliould  be  made 
the  subject  of  study  and  report  by  some  competent  commit- 
tee of  actual  members. 


CoNM  i)i';u.\  iii.r-;  interest  was  expressed,  not  (inly  by  sup- 
ply men,  but  delegates  as  well,  in  the  proposition  to  hold  an 
international  street  railway  convention  in  Paris,  in  1900, 
during  the  great  exposition.  It  was  believed  that  street 
railway  men  from  all  parts  of  the  world  would  be  glad  of 
the  opportiniity  to  meet  in  general  conference,  and  the  dis- 
play of  exhibits  would  be  of  special  advantage  to  the 
managers  of  foreign  roads.  While  we  Americans  naturally 
feel  that  we  arc  farther  advanced  in  the  science  of  electric 
railroading,  as  in  fact  we  certainly  are,  and  ought  to  be, 
on  the  other  hand  it  is  maintained  that  we  may  well 
study  to  advantage  the  more  durable  types  of  street  con- 
struction which  characterize  the  track  work  abroad.  The 
idea  is  well  worth  considering,  and  the  convention  need 
not  take  the  place  of  the  annual  meeting  of  the  American 
Association,  as  the  date  could  be  such  as  to  avoid  any  con- 
flict. There  ought  to  be  a  sufficient  number  going  over  to 
pretty  well  llll   one   vessel,  and   u   continuous   convention   of 
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Ihi'  Amorlcans  while  en  \<)ya<je,  vvoiiUl  occupy  the  time  in  a 
pleasant  and  j>rofitahle  manner.  We  should  he  glad  of  an 
expression  from  our  readers  as  to  the  dcsirahility  and  advis- 
ability of  the  project. 


The  outcome  ot  the  "  dispute  in  the  engineering  trades," 
as  the  conflict  between  capital  and  labor  now  being  waged 
in  England  is  called,  cannot  fail  to  be  watched  with  the 
the  greatest  interest  by  the  employers  of  labor  in  this  coun- 
try. Dispute  appears  to  be  a  good  name  for  the  difficulty 
which  is  a  combination  of  a  lock-out  and  a  strike.  The 
announcement  on  the  part  of  the  unions  that  in  the  event  an 
eight-hour  day  were  not  conceded  the  men  would  be  ordered 
out  was  met  by  the  employers  deciding  to  discharge  the  men 
in  batches  of  25  per  cent  of  the  total  employed  ;  this  caused 
the  remainder  to  go  out  on  a  strike.  The  beginning  was  in 
the  first  week  in  July  and  early  in  October  the-  number  of 
men  out  was  stated  to  be  59,000,  of  whom  40,000  were  engi- 
neers and  allied  workers. 

There  are  two  features  about  this  dispute  which  are  novel 
in  the  strikes  of  late  years.  The  employers  for  the  first 
time  have  a  federation-  which  really  amounts  to  something 
and  the  prospect  is  that  it  will  hold  together.  The  civil 
authorities  are  doing  their  duty  in  discouraging  "  picketing  ;  " 
this  is  quite  unusual. 

The  demands  of  the  trade  unions  have  been  growing  so 
intolerable  that  the  employers  were  driven  to  unite  in  self- 
defense  and  give  battle  for  the  purpose  of  managing  their 
own  affairs  in  their  own  way,  and  it  is  this  combination 
which  makes  a  satisfactory  result  possible,  for  heretofore 
the  employers  have  stood  alone.  Needless  to  say  this  com- 
bination or  trade  union  of  capital  is  regarded  as  a  great 
o-rievance  by  the  other  side,  the  men  being  inclined  to  regard 
the  "sacred  right  of  organization  "  as  peculiar  to  labor. 
This  time  the  demand  is  not  "  a  fair  days  wage  for  a  fair 
days  work  "  on  the  part  of  the  men  ;  but  it  is  for  "  a  fair 
days  work  for  a  fair  days  wage"  on  the  part  of  the 
employers.  We  at  home  are  union-ridden  in  many  lines — 
a  notable  instance  of  the  tyranny  of  the  unions  recently 
occurred  in  Chicago,  where  all  work  on  the  public  school 
buildings  was  stopped  for  weeks  until  the  school  board 
agreed  to  let  contracts  only  to  those  who  employed  union 
labor and  trust  that  the  day  is  not  far  distant  when  con- 
tractors here  may  succeed  in  forming  a  federation  sufficiently 
stron"-  to  at  least  hold  the  unions  down  to  what  is  fair  and 
right  to  both  sides. 

The  effectiveness  of  "  picketing,"  which  in  fact  consists 
of  abusing  non-union  men  and  intimidating  them  by  threats 
and  force,  has  made  it  a  very  common  and  practically  the 
only  serious  weapon  at  the  disposal  of  strikers.  Contrary 
to  the  usual  practice  the  English  magistrates  have  in  this 
dispute  taken  to  imposing  terms  of  imprisonment  at  hard 
labor  instead  of  paltry  fines,  with  the  result  of  greatly  dis- 
couraging the  practice  and  hence  also  giving  the  labor  agita- 
tors a  new  grievance. 

We  have  had  no  street  railway  strikes  of  moment  since 
that  at  Milwaukee  in  the  spring  of  1S96.  That  resulted  in 
the  complete  triumph  of  the  company  after  a  fight  against 
great  odds.  The  city  of  Milwaukee  being  chosen  as  the 
scene  of  the  strike  because  it  was  well  known  that  the  pat- 
rons of  the  cars  there  would  lend  aid  to  the  strikers,  as  they 
did.  For  a  time  it  was  thought  that  the  Chicago  City  Rail- 
way   would    have    a   similar   experience   this   year,  but   the 


threatened  strike  was  averted  liy  the  firm   measures  adopted 
by  the  company. 

When  a  free  born,  American  citizen  is  prevented  from 
earning  his  daily  bread  by  honorable  labor,  except  he  do  so 
according  to  the  dictates  of  a  union,  it  is  high  time  for  our 
Fourth  of  July  orators  to  fold  up  the  eagle's  wings  and  take 
some  other  country  as  an  illustration  of  the  vaunted  "land 
of  the  free." 


The  papers  read  at  the  convention  are  published  in  full  in 
the  succeeding  pages  and  will  be  found  well  worthy  of  a 
careful  reading. 

Mr.  Sullivan  has  strong  convictions  on  the  subject  treated 
by  him,  "  Municipal  Ownership,"  but  relies  upon  a  simple 
statement  of  facts  and  the  logical  conclusions  to  be  drawn 
from  them,  and  carefully  avoids  anything  approaching  the 
vituperation  that  is  to  be  found  in  so  many  of  the  articles 
written  nowadays  on  this  subject.  The  facts  in  regard  to 
municipal  ownership  of  railways  abroad  were  given  ;  and 
also  the  facts  regarding  municipal  maladministration  at 
home,  from  which  the  conclusion  is  that  the  powers  and 
duties  of  municipalities  should  be  abridged  rather  than 
enlarged. 

Mr.  Knox  pointed  out  some  of  the  difficulties  experienced 
in  operation,  and  that  many  of  them  were  due  to  the  lack  of 
a  well  defined  policy  on  the  part  of  the  management.  Fre- 
quent changes  in  the  force  and  useless  experiments  are  a 
fruitful  source  of  loss. 

Mr.  Hewitt  discussed  the  use  of  the  storage  battery,  and 
ths  various  ways  in  which  it  has  been  applied  to  street  rail- 
way work,  and  gave  in  detail  the  experience  of  the  Union 
Traction  Company,  of  Philadelphia.  This  subject  is  one  in 
regard  to  which  data  were  surprisingly  scarce,  and  the  facts 
given  by  Mr.  Hewitt  were  greatly  appreciated  and  the  dis- 
cussion of  them  animated. 

Mr.  Hoopes  treated  of  the  distribution  of  power  to  rail- 
way lines  and  drew  the  conclusion  that  of  the  methods  at 
present  feasible,  direct  current  distribution  will  give  the  best 
results  in  the  majority  of  cases,  that  the  three  wire  system 
does  not  show  the  same  economy  in  railway  as  in  lighting 
work,  and  that  the  field  for  multiphase  transmission  is  at 
present  quite  limited. 

Mr.  Davis  in  his  paper,  which  was  particularly  well  and 
logically  arranged,  gave  the  details  of  the  system  of  discip- 
line of  employes  as  developed  by  him  on  the  Canal  &  Clai- 
borne road  where  it  has  proved  to  be  very  successful  in 
attaining  the  object  sought,  that  of  securing  the  best  men 
and  of  identifying  them  with  the  interests  of  the  company. 

Col.  Heft  as  the  pioneer  in  the  development  of  electricitv 
on  steam  roads  treated  of  its  application  to  the  two  lines  of 
the  New  York,  New  Haven  &  Hartford  and  gave  the  results 
in  the  increase  of  traffic  which  surely  point  to  the  further 
adoption  of  electricity  for  such  service. 

Mr.  Hield  prepared  the  paper  which  had  been  assigned  to 
Mr.  Goodrich  of  Minneapolis  and  gave  a  systematic  though 
brief  discussion  of  the  principles  underlying  the  settlement 
of  damage  claims,  and  also  of  the  prevention  of  accidents. 


The  last  vestiges  of  horse  car  days  are  passing  away 
on  the  Metropolitan  Street  Railway  of  Kansas  City.  The 
"  cannon  ball  "  line  has  ceased  operating  by  animal  traction 
and  the  mides  are  sold.  The  cars,  which  are  narro\v  gage, 
are  for  sale,  and  will  likely  be  converted  into  play  houses 
for  some  of  the  small  children  in  the  city. 
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ALBION  E.  LANG,  PRESIDENT-ELECT,  A.  S.  R.  A. 


We  are  once  more  remimled  thai  Ohio  is  a  state  resource- 
ful in  presidents  and  great  men,  and  the  Association  made 
a  wise  and  acceptable  selection  when  it  called  Albion  E. 
I^ang,  of  Toledo,  to  occupy  its  chief  place  of  honor  for 
189S. 

Mr.  Lang  was  born  in  Huntington,  Lorain  county,  Ohio, 
in  the  year  1849.  His  street  railway  history  dates  from  1881 
when  he  became  the  owner  of  the  Monroe  &  Dorr  Street 
Railroad,  in  Toledo.     At  that  time  there  five  other  roads  in 


Company,  and  these  two  companies  control  all  the  street 
railway  and  electric  lighting  properties  of  Toledo,  which  is 
a  citv  of   135,000,  and  growing  rapidly. 

Mr.  Lang  has  been  a  constant  attendant  upon  the  meet- 
ings of  the  American  Street  Railway  Association  since 
18SS,  having  missed  but  two  meetings  during  that  time,  and 
his  counsel  and  judgment  have  always  carried  much  weight 
in  the  deliberations  of  the  body.  In  1893  Mr.  Lang  was 
president  of  the  Ohio  .State  Tramway  Association. 


ALBION    E.    LANG,    PRESIDENT-ELEfT,   A.  S.  R.  A. 


that  city,  which  were  five  more  than  there  should  have  been, 
and  Mr.  Lang  set  out  in  a  quiet  an<l  determined  way  to  bring 
about  a  consolidation  of  them  all.  In  1885  he  succeeded  in 
uniting  them  under  the  name  of  the  Toledo  Consolidated 
•Street  Railway,  and  became  successively  the  secretary,  vice- 
president  and  general  manager,  and  eventually  the  president. 
Later  on  the  Consolidated  acquired  two  other  companies 
which  had  come  into  the  field,  and  a  second  consolidation 
occurred  in  1895  under  the  name  of  the  Toledo  Traction 
Company,  of  which  Mr.  Lang  has  been  president  since  its 
its  organization. 

He  is  also  president  of   the  Toledo  Consolidate<l   Electric 


Mr.  Lang  is  progressive,  broad  gaged,  and  far  sighted  ; 
in  manner  he  is  genial  and  warm-hearted,  and  has  the  happy 
faculty  of  making  friends  with  all  he  meets. 

He  will  honor  the  Association,  which  has  honored  him. 

In  his  administration  Mr.  Lang  will  have  the  assistance  of 
an  able  executive  committee.  Ex-President  McCulloch  is  a 
member  by  reason  of  being  retiring  president,  and  the  three 
viie-presidents,  Messrs.  Ely,  Rigg  and  ConiRtte,  and  the 
other  members,  Messrs.  Wyman  of  New  Orleans,  Moore  of 
Trenton,  Roach  of  Chicago  and  Goff  of  Fall  River,  are  men 
whose  names  are  synonymous  with  successful  management 
in  their  respecti\e  cities. 
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THE  NIAGARA   FALLS   CONVENTION. 


The  Sixteenth  Annual  Gathering  of  the  A.  S.  R.  A.  a  Great  Success— The  Sessions  Well  Attended- 
Papers  Excellent— Exhibits  Many  and  Attractive — Delightful  Excursions— Accountants  Hold 
Their  First  Regular  Meeting  with  Good  Attendance  and  Fine  Results — 
Next  Year,  Boston. 


The  o-athciinjj  of  street  railway  men  in  convention  at 
Niagara  Falls  was  a  great  success ;  all  are  agreed  on  that 
point.  The  weather  was  for  the  most  part  fine,  with  the 
exception  of  the  smoke  from  forest  fires  which  clouded  the 
slcy  and  prevented  the  best  views  of  the  Falls,  and  the  rain 
which  came  at  the  close.  But  it  was  a  jolly,  good  natured 
crowd,  which  did  not  mind  the  little  eccentricities  of  late 
October.  The  attendance  was  large,  being  about  the  same 
as  at  St.  Louis,  which  was  a  record  breaker,  and  this  year  a 
larger  number  of  ladies  were  present  than  at  any  previous 
meeting. 

The  attendance  upon  the  business  sessions  was  unusually 
wood,  and  held  up  strong  to  the  close.  The  fact  that  a  warm 
room  was  provided  for  the  meetings  had  largely  to  do  with 
this. 

The  exhibits,  which  are  described  in  detail  elsewhere, 
were  fully  up  to  those  of  a  year  ago,  in  point  of  numbers, 
careful  arrangement,  and  interest ;  but  suffered  greatly  from 
lack  of  room,  the  demands  for  space  being  such  that  few 
were  able  to  display  their  goods  to  the  best  advantage,  and 
the  larger  exhibitors  were  positively  cramped  for  room,  even 
after  leaving  at  home  much  which  they  would  have  been 
glad  to  bring.  The  supply  men,  however,  were  somewhat 
compensated  by  the  fact  that  delegates  gave  more  time  than 
ever  before  to  a  study  of  the  display,  and  more  orders  were 
booked  than  at  any  previous  meeting  in  years. 

The  ladies  were  nicely  taken  care  of  by  a  large  committee 
of  Niagara  ladies,  who  were  constantly  in  attendance,  and 
the  excursions  were  among  the  most  interesting  and  instruc- 
tive ever  provided.  The  arrangements  by  the  management 
of  the  Association  were  most  excellent,  and  everything 
moved  along  with  rapidity  and  method.  In  fact  it  was  one 
constant  rush,  from  arrival  to  departure,  and  the  extra  day 
did  not  seem  to  leave  any  more  spare  time,  than  under  the 
three-day  order  of  affairs.  This,  however,  is  but  an  indica- 
tion of  the  steadily  growing  scope  and  work  of  the  Asso- 
ciation, and  points  to  the  no  distant  time  when  an  entire 
week  will  be  required  to  properly  take  care  of  the  conven- 
tion work. 

The  Accountants'  Association  was  a  highly  gratifying 
success.  The  representation  was  good,  the  papers  carefully 
prepared,  and  the  report  of  the  committee  on  a  Standard  Sys- 
tem of  Accounts,  was  the  most  important  advance  in  this  work 
ever  attempted.  The  warm  reception  and  heart}'  endorse- 
ment and  encouragement  these  \oung  men  received  at  the 
hands  of  the  "big  association  "  was  a  graceful  compliment 
which  was  at  once  deserved  and  gratifying,  and  cannot  fail 
to  spur  the  accountants  to  better  work  through  the  whole 
year. 

The  Niagara  people  did  everything  in  their  power  to 
make  their  visitors  welcome,  comfortable  and  happy,  and  will 
be  long  remembered  as  genial  hosts. 

The  excellent  work  of  President  McCulloch  and  Secre- 
tary Penington  was  evident  in  the  completeness  of  arrange- 
ments, and  the  absence  of  much  confusion  which  has  marred 


some  previous  meetings.  The  utmost  harmony  prevailed 
throughout,  and  while  there  was  an  active  contest  for  the 
next  place  of  meeting,  it  was  accepted  in  good  part  by  the 
defeated  contestants,  and  the  convention  next  year,  at  Bos- 
ton, will  certainly  exceed  in  attendance  and  displays  any- 
thing ever  attempted. 

Tuesday  Morning. 

The  arrival  of  delegates  was  somewhat  earlier  than  usual, 
and  promptly  at  •  1 1  o'clock,  Tuesday  morning  President 
McCulloch  called  the  meeting  to  order  in  the  assembly 
room  of  the  armory.  A  pleasant  feature  was  the  seating 
upon  the  platform,  in  addition  to  the  president  and  secre- 
tary, of  ex-presidents  H.  H.  Littell,  Henry  M.  Watson,  H. 
M.  Littell  and  George  B.  Kerper,  and  members  of  the  execu- 
tive committee,  Charles  S.  Sergeant,  D.  B.  Dyer,  C.  F. 
Holmes,  H.  P.  Bradford,  and  Charles  H.  Smith. 

According  to  custom,  an  address  of  welcome  by  the 
maj'or,  Hon.  A.  C.  Hastings,  preceded  the  other  business, 
and  after  a  pleasant  introduction  by  the  president,  Mayor 
Hastings  spoke  as  follows  : 

ADDRESS  OF  WELCOME. 

Mr.  President  and  Gentlemen  of  the  American  Street  Railway 
.Association:  It  hardly  seems  necessary  for  me,  representing  the  city 
of  Niagara  Palls,  to  extend  a  welcome  to  an  association  of  such  a 
wide  reputation  that  all  cities  are  anxious  and  happy  to  entertain 
you.  It  seems  fitting  that  we  should  have  you  within  our  gates  only 
long  enough  to  show  you  the  power  we  generate  and  send  out  for 
manufacturing.  We  have  two  large  companies;  one  delivers  cur- 
rent to  our  Buffalo  neighbors,  some  20  miles  distant,  and  the  other 
runs  electric  cars  14  miles  in  another  direction. 

While  the  last  few  years  have  seen  great  strides  in  the  commercial 
use  of  the  great  cataract,  as  long  ago  as  1725  the  French  sawed 
lumber  here  with  power  from  Niagara  river  to  build  old  Fort 
Niagara.  From  that  time  forward  more  or  less  use  has  been  made 
of  this  wonderful  fall  of  water. 

With  some  200,000  h.  p.  being  developed  by  the  two  companies  we 
will  have  enough  power  to  run  a  great  many  factories  and  we  expect 
that  you  gentlemen  in  the  near  future  will  be  knocking  at  our  doors 
to  obtain  power  to  operate  your  roads  for  hundreds  cf  miles  about  us. 
The  roar  of  Niagara  was  heard  in  New  York  on  a  telephone;  why 
not  the  same  energy  in  larger  quantities  and  commercially.'  We  are 
generous  and  trust  you  will  call  on  us  for  all  you  want. 

1  have  this  week  seen  a  report  of  the  New  York  State  Railroad 
Commissioners  of  i8q3and  find  that  our  local  road,  the  Niagara  Falls 
&  Suspension  Bridge  Street  Railway  Company,  was  chartered  Oct- 
ober 20,  1882,  this  being  their  15th  anniversary,  or  crystal  wedding,  as 
it  were.  They  have  a  chance  to  give  thanks  that  they  are  alive 
and  healthy.  From  the  same  report  1  find  the  capital  invested  in  '93 
was  something  over  §100,000,000,  with  some  520,000,000  gross  income 
in  New  York  State  alone,  but  I  also  find  your  business  was  not  very 
much  better  as  to  net'profits  than  a  great  many  others  in  that  year. 
From  the  general  air  of  prosperity  as  shown  in  your  faces,  they  must 
have  improved  and  1  trust  they  will  keep  on  improving  until  you  will 
not  find  it  necessary  to  have  your  men  mention  about  there  being 
more  room  up  front.  We  will  not  crowd  you  while  in  our  beautiful 
city. 

A  few  words  of  advice  as  to  how  to  see  the  Falls  may  not  be  amiss, 
as  you  are  here  for  a  few  days  only,  and  most  of  your  time  will  be 
taken  up  by  your  business.  The  park  is  free  to_  all  parts  and  com- 
prises over  one  hundred  acres  that  are  accessible  by  walks  and  road- 
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ways.  The  electric  car  service  is  such  that  you  can  ride  for  miles 
with  only  a  change  of  car  from  one  road  to  another  at  two  or  three 
different  points.  The  carriage  hire  is  very  reasonable— all  reports  to 
the  contrary — only  have  it  understood  when  you  start,  what  the  rate 
shall  be  per  hour,  which  is  regulated  by  ordinance.  Don't  think 
because  you  have  driven  or  walked  about  for  an  hour  or  so  you  have 
seen  it  all.  Take  time  and  view  the  Kails  and  parks  from  different 
points. 

We  appreciate  the  honor  of  your  visit  and  want  you  to  leave  with 
such  an  impression  that  the  memory  will  always  be  pleasant.  Remem- 
ber the  latchstring  is  always  out  for  you  and  we  trust  you  will  come 
again,  individually  and  collectively.  We  wish  you  all  success  in 
your  deliberations.  May  your  association  grow  and  flourish  like  a 
green  bay  tree.  The  gates  of  the  city  are  wide  open  to  you  and  the 
only  restriction  made,  is  that  if  you  find  anything  bolted  down,  please 
leave  it. 

Personally,  it  is  a  pleasure  for  me  to  meet  and  welcome  you  and  I 
trust  to  have  that  pleasure  again.    (Applause). 

The  President;  Gentlemen,  we  are  obliged  to  his  Honor,  the 
Mayor,  for  his  words  of  welcome,  and  we  hope  that  he  will  preside 
at  the  police  court  if  any  of  us  are  unfortunate  enough  to  stray  out 
and  be  captured. 

After  the  roll  call  an  opportunity  was  given  for  new  members  to 
join,  and  the  following  companies  were  admitted  to  membership: 

Nassau  Electric  Railroad  Company,  Brooklyn,  N.  Y. 

Binghamton  Railroad  Company,  Binghamton,  N.  V. 

Buffalo  Traction  Company,  Buffalo,  N.  Y. 

Roxborough,  Chestnut  Hill  S:  Norristown  Railway  Company,  Phil- 
adelphia. 

Chester  Traction  Company,  Chester,  Pa. 

Colorado  Springs  Rapid  Transit  Company,  Colorado  Springs,  Col. 

Southwest    Missouri   Electric  Railway  Company,  Webb   City,  Mo. 

Union  Traction  Company,  Anderson,  Ind. 

Atlanta  Railway  Company,  Atlanta,  Ga. 

Wakefield  and  Stoneham  Street  Railway  Company,  Boston.  .Mass. 

-Mystic  \'alley  Railway  Company,  Boston,  Mass. 

On  motion  of  Mr.  Kelly,  the  published  minutes  of  the  last  meet- 
ing were  approved  as  printed.  Presidfnt  .McCulloch  then  delivered 
the  annual  address. 

PRESIDENT'S  ANNUAL  ADDRESS. 
Gentlemen  of  the  American  Street  Railway  Association:  Our 
convention  assembly  for  the  sixteenth  annual  period  is  within  th'i 
sound  of  nature's  greatest  wonder,  but  the  wonders  that  are 
wrought  in  our  own  immediate  application  and  appropriation  of 
nature's  resources  are  even  more  startling  and  awe-inspiring  than 
the  great  Niagara  Cataract.  If  our  ancestors  of  two  centuries 
ago  could  sit  in  judgment  on  our  doings  ot  today  we  would  un- 
questionably be  required  to  involuntarily  undertake  the  teat  ot 
the  gallant  Captain  Webb,  and  if,  perchance,  we  survived  the 
perils  of  the  raging  torrent,  the  bonfires  of  our  aboriginal  pre- 
decessors would  be  rekindled  on  the  cliffs  below,  and  a  fat-frying 
would  take  the  place  of  our  discussions  aud  merry  making,  as 
there  would  be  no  escape  on  our  part  from  the  charge  of  witch- 
craft. These  great  falls  were  worshipped  by  our  red  brother; 
the  venturesome  explorer  and  historian  dipped  his  pen  in  con- 
secrated fluid  as  he  wrote  reverentially  of  their  grandeur;  the 
poet  and  the  maiden  everywhere  have  sung  of  them  in  enchant- 
ing praise;  reverence  and  poetry  and  romance  have  characterized 
the  stories  which  tell  us  of  them;  but  the  matter-of-fact  Yankee 
of  today,  casting  reverence  and  poetry  and  romance  to  the  winds, 
has  harnessed  them  like  an  old  plow-horse,  and  compelled  them, 
just  as  .-subserviently,  to  do  his  bidding;  they  make  heat  and 
light  and  power  for  all  purposes;  they  revolutionize  the  processes 
of  the  manufacturer  and  the  chemist,  and  ere  we  meet  here  again 
they  will,  without  doubt,  have  been  s.iddled  with  the  menial 
duties  of  cooking  and  washing  and  tilling  the  soil  of  all  the 
country  around.  The  enabling  element  for  the  utilization  of  this 
wasted  energy  of  the  past  is  electricity,  in  the  development  and 
search  for  uses  of  which  the  scientist  and  manufacturer  sleep 
not,  neither  do  they  rest.  They  furnish  ua  with  their  best  and 
latest  devices  and  appliances  today,  and  tomorrow  these  devices 
and  appliances  are  obsolete.  To  keep  our  place  in  the  procession 
we  must  join  In  the  cry  of  "The  king  Is  dead,  long  live  the  king." 
We  must  discard  the  old  and  adopt  the  new,  or  else  be  ground 


under  the  wheels  of  this  juggernaut  of  progress.  Unfortunately, 
if  we  endeavor  to  "shun  Scylla,  we  are  in  danger  of  being  wrecked 
on  Charbydis;"  hence  we  assemble  here  to  counsel  together  as 
to  how  we  may  best  shape  our  course.  To  learn  more  of  this 
revolutionary  factor  in  our  business,  to  discuss  this  and  other 
kindred  subjects,  to  compare  our  experiences,  to  meet  and  greet 
each  other,  to  renew  old  friendships  and  acquaintance,  and  to 
form  new  ties,  to  be  forced,  if  need  be,  to  recognize  that  "there 
are  other  pebbles,"  to  find  tuat  the  American  Street  Railway 
Association  is  filled  with  men  to  know  whom  is  both  an  honor 
and  a  pleasure — these,  my  friends,  are  some  of  the  things  which 
have  brought  us  together,  and  it  is  hoped  that  a  full  measure 
of  pleasure  and  profit  will  reward  all  who  honor  us  with  their 
presence. 

Our  local  brethren,  with  a  hospitality  as  abounding  and  ex- 
haustless  as  the  never-ceasing  flow  of  their  great  river,  have  pro- 
vided for  our  physical  comfort  and  entertainment.  We  beseech 
them  not  to  seduce  us  from  a  proper  contemplation  ot  the  business 
before  us. 

Our  noble  ally,  our  helper  in  all  the  good  work  we  accomplish, 
our  always  alert,  jovial  and  genial  friend,  the  supply  man,  has 
contributed,  as  usual,  his  share  to  our  entertainment  and  enlight- 
enment. He  is  here  to  show  us  the  best  of  everything  he  has. 
He  is  not,  in  one  sense,  a  member  of  our  association;  he  does 
rot  participate  in  our  deliberations  ;  but  he  stands  at  our  thresh- 
old, and  the  vigilance  which  he  exercises,  that  none  may  esciipe, 
is  worthy  of  our  emulation  in  the  conduct  ot  our  business.  Let 
us  show  our  appreciation  of  his  efforts  by  inspecting  his  wares, 
by  loading  him  with  orders  and  by  fraternizing  with  him,  that 
his  enjoyment  of  the  occasion  may  be  equal  with  ours. 

We  have  still  another  and  a  new  element  in  our  gathering 
for  this  year.  Whilst  we  are  here  engaged  in  the  discussion  of 
questions  pertaining  to  the  construction,  equipment  and  opera- 
tion of  the  roads  and  interests  in  our  keeping,  there  is  assembled 
near  by,  and  also  in  deliberative  convention,  an  earnest,  in- 
telligent, enthusiastic  body  of  mostly  younger  men  than  ourselves. 
They  have  in  view  the  same  objects  whic'i  bring  us  together — 
a  betterment  in  the  performance  of  street  railway  work.  Their 
duties,  whilst  distinct  and  apart  from  ours,  are  just  as  essential, 
and  the  requirement  is  for  the  same  degree  of  intelligence,  in- 
dustry and  integrity.  Their  organization  is  young,  and  they  are 
just  starting  out  in  their  efforts  to  enlighten  each  other  by  a 
mutual  interchange  of  information  as  to  methods  and  ways.  I 
allude  to  the  Street  Railway  Accountants'  Association.  Let  us 
not  extend  to  them  the  right  hand,  hut  both  hands,  and  help 
ard  encourage  them  to  persevere  in  their  good  work.  Their  in- 
terest and  efficiency  in  the  performance  of  their  duties  is  suscept- 
ible of  the  same  betterment  by  convention  as  ours.  If  they  find 
it  desirable  and  convenient  to  meet  at  the  same  time  with  our- 
selves, and  thus  extend  the  acquaintance  and  good-fellowship 
between  the  operating  and  accounting  departments  which  must 
result  from  contact,  let  that  arrangement  continue;  but  if  it  be 
considered  wiser  to  have  two  separate  meeting  times  and  places, 
that  may  be  the  plan,  but  they  should  have  our  encouragement 
and  indorsement,  and  even  financial  support,  if  necessary. 

Our  meetings  are  always  attended  by  quite  a  number  of  per- 
sons engaged  in  the  same  business  as  ourselves,  but  whose  com- 
panies are  not  members  of  the  association,  and  we  receive  re- 
quests for  information  from  the  same  source,  which  information 
is  always  cheerfully  given.  We  would  not  like  to  close  our 
doors  against  these  non-members,  but  we  would  be  glad  to  enter 
their  names  in  our  official  lists,  and  their  annual  dues,  which  is 
only  a  small  amount,  would  fill  an  aching  void  in  our  treasury. 

There  is  still  another  class  who,  although  members  of  our  asso- 
ciation, seldom  or  never  grace  our  meetings  with  their  presence. 
Whether  this  may  be  from  a  lack  of  time,  a  feeling  of  exclusive- 
ness  or  a  consciousness  of  a  possession  of  all  the  knowledge  at- 
tainable concerning  our  business,  I  know  not.  But  if  the  first, 
an  effort  and  sacrifice  might  be  made  experimentally;  if  the  sec- 
ond is  the  cause  of  their  absence,  a  surprise  and  discovery  is  in 
store  for  them  If  they  will  only  develop  it.  And  if  the  last  reason 
keeps  them  away,  a  feeling  of  charity  and  good-will  for  their 
fellow  laborers  should  impel  them  to  come  amongst  us  and  show 
us  how  to  surmount  our  perplexing  obstacle. 
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The  questions  to  be  discussed  in  our  convention  have  been  se- 
lected with  reference  to  newer  developments  and  applications. 
The  gentlemen  honored  by  selection  (and  the  honor  should  be 
much  coveted)  to  prepare  papers  have  all  been  urged  to  be  pres- 
ent and  personally  present  their  efforts,  thus  giving  them  a  force 
that  can  only  be  imparted  by  the  enthusiasm  of  the  author. 
Time  will  be  given  for  the  presentation  and  discussion  of  each 
paper,  and  it  is  hoped  the  discussions  will  be  free  and  exhaustive. 

I  wish  that  my  successor  in  office  may  have  a  secretary  and 
executive  committee  who  so  thoroughly  realize  and  faithfully 
perform  their  duties  as  have  the  secretary  and  executive  com- 
mittee who  have  assisted  me  in  the  performance  of  my  very  pleas- 
ant work. 

And  now,  my  friends  and  brethren,  thanking  you  with  more 
earnestness  than  my  language  can  express  for  the  unexpected 
honor  with  which  you  crowned  me  a  year  ago,  and  promising 
an  impartial  ruling  on  all  questions  presented,  we  will  proceed 
with  the  business  of  the  convention. 


of  Strfeet  Railways,"  by  P.  F.  Sullivan,  general  manager  of  the  Lowell 
&  Suburban  Railway  Company,  Lowell,  Mass.  This  is  a  subject  to 
which  Mr.  Sullivan  has  given  considerable  personal  attention,  and 
he  has  gone  to  great  trouble  and  expense  to  procure  information  on 
this  subject,  and  his  paper  will  be  very  interesting. 


The  report  of  the  Executive  Committee  was  then  read,  including 
the  minutes  of  its  meetings  held  during  the   year.     Deaths   during 
the  year  were  as  follows: 
W.  H.  Sinclair,  ex-president  Galveston  City  Railroad  Co.,  Galveston, 

Tex.,  Jan.  ii,  1897. 
A.  M.  Billings,  president    Memphis   Street   Railway  Co.,  Memphis, 

Tenn.,  Feb.  7,  1897. 
John    Radall,   vice-president    Brunswiclc  Traction  Co.,  New  Bruns- 
wick, N.  J.,  May  9,  1897. 
R.  Dudley  Frazer,  ex-president  Memphis  Street  Railway  Co.,  Mem- 
phis, Tenn.,  July  10,  1897. 

In  the  matter  of  banquet  tickets  the  following  action  was  taken  : 
"  That  there  shall  be  issued  two  banquet  tickets  to  each  member 
company  of  the  association,  where  there  are  two  or  more  official 
representatives,  and  when  there  is  only  one  such  representative  only 
one  ticket  shall  be  issued,  and  where  a  company  is  not  represented, 
no  banquet  ticket  shall  be  issued  on  account  of  such  company." 

The  report  of  Secretary-Treasurer  Penington  showed  a  member- 
ship of  on  October  12,  1897,  of  163  companies;  15  companies  having 
joined  and  12  withdrawn  during  the  year.  The  receipts  during  the 
year  were : 

Cash  on  hand  Oct.  15,  1896 $1,640.94 

Annual  dues,  1897 3i789.58 

Membership  fees 375-oo 

Space,  exhibit  hall,  1896 2,146.30 

Space,  exhibit  hall,  1897 •. ...      180.00 

$8,131.82 
Expenses  to  October  12,  1897 5,200.34 

Leaving  cash  on  hand §2,931.48 

The  cash  on  hand  with  $1,500  due  for  exhibit  space  at  Niagara, 
and  350  members'  dues  makes  the  total  assets  at  date  $4,781.48. 


The  secretary  read  letters  of  regret  at  their  inability  to  attend  the 
meeting  from  Thomas  Lowry,  of  Minneapolis,  and  C.  Densmore 
Wyman,  of  New  Orleans. 

H.  H.  Littell,  of  Buffalo,  then  offered  the  following  resolution  which 
was  unanimously  adopted; 

Whereas,  The  American  Street  Railway  Association,  through  the 
report  of  its  president,  has  been  officially  informed  of  the  organiza- 
tion of  the  Street  Railway  Accountants' Association  of  America,  and 

Whereas,  The  aims  and  objects  of  that  association  are  to  bring 
together  thoseengaged  in  the  accounting  department  of  street  railways 
for  the  interchange  of  ideas,  to  promote  the  adoption  of  a  simple, 
concise  and  uniform  system  of  accounts,  and  to  improve  the  work 
of  the  accounting  department,  and 

Whereas,  that  association  is  now  in  convention  assembled  in  this 
building. 

Therefore,  be  it  resolved;  That  the  American  Street  Railway 
Association,  believing  that  the  attainment  of  the  aims  and  objects  of 
the  Accountants'  Association  will  be  of  permanent  benefit  to  the 
street  railways  of  America,  heartily  endorses  and  approves  of  the 
organization  of  that  Association  and  pledges  to  it  its  cordial  encour- 
agement and  support. 

The  President;  if  there  is  no  further  business  in  connection  with 
the  opening  exercises  of  the  meeting  we  will  now  proceed  to  the  read- 
ing of  the  papers.    The  first  paper  is  that  on  "  Municipal  Ownership 


IWUNICIPAL  OWNERSHIP  AND  OPERATION  OF 
STREET  RAILWAYS. 


By  P.  F.  Sullivan,  General  Manager,  Lowell  &  Suburban   Street 
Railway  Company,  Lowell,  Mass. 


The  subject  of  this  paper  is  one  which  cannot  be  treated  prop- 
erly or  in  other  than  a  limited  manner  within  the  time  and  space 
permitted.  What  I  shall  write,  therefore,  is  intended  more  to 
suggest  lines  along  which  others  may  follow,  rather  than  to  at- 
tempt to  treat  it  exhaustively. 

The  subject  will  be  considered  under  the  two  following  heads: 

Municipal  administration  in  American  cities  is  so  extravagant 
and  unbusiness-like  that  in  the  interest  of  the  public,  the  powers 
and  duties  of  municipalities  should  be  reduced  rather  than  be 
enlarged; 

Municipal  ownership  and  operation  abroad  are  the  exception 
rather  than  the  rule;  and  were  the  reverse  true,  and  such  owner- 
ship and  operation  successful  from  a  financial  point  of  view,  it 
does  not  follow  that  American  cities  could  or  should  follow  such 
examples  or  that  if  they  did  so,  success  would  result. 

As  to  whether  we  should  experiment  with  socialism,  particularly 
under  our  forms  of  municipal  government  while  still  going 
through  the  experimental  stage,  and  as  to  whether  popular  govern- 
ment should  compete  with  private  enterprises,  I  leave  for  other 
and  separate  discussion. 

Municipal  Maladministration. 

Thoughtful  men  view  with  alarm  the  growth  of  American  cities, 
and  the  maladministration  of  their  affairs;  some  go  so  far  aa 
to  believe  that  both  conditions  seriously  threaten  the  future  of 
the  republic.  So  alarming  have  these  become  that  patriotic  and 
thoughtful  men,  and  women,  too,  have  organized  in  nearly  every 
city  in  the  country  with  a  view  of  arousing  public  opinion,  of 
devising  ways  and  means  to  purify  local  politics,  and  to  obtain  a 
fair  return  for  money  expended. 

In  nearly  every  large  city  in  every  state  in  the  Union  from 
Maine  to  California  and  from  Oregon  to  Florida  such  organiza- 
tions exist  under  one  name  or  another,  and  in  some  cities  they 
go  so  far  as  to  employ  counsel  and  to  instruct  city  governments 
in  their  duties.  This  is  true  of  Boston,  Providence,  New  York, 
Baltimore,  New  Orleains,  Chicago,  San  Francisco  and  other  cities. 
At  the  present  time  there  are  over  60  of  such  organizations  in 
existence. 

Not  only  are  there  local  organizations,  but  such  organizations 
also  send  delegates  to  national  conferences  to  adopt  methods  of 
arousing  public  opinion,  and  purifying  local  politics  in  every  city 
in  the  Union.  Conferences  for  good  city  government  were  held 
at  Philadelphia  in  1894,  at  Minneapolis  and  Cleveland  in  1895;  at 
Baltimore  in  1896;  and  at  Louisville  in  1897.  To  show  how 
general  and  widespread  are  municipal  maladministration  and  cor- 
ruption throughout  the  country,  I  quote  below  extracts  from  the 
remarks  of  a  few  of  the  delegates: 

PHILADELPHIA   CONFERENCE,    1894. 

"On  the  other  hand,  a  Chicagoan  would  have  to  be  in  full 
training,  and  at  his  very  best,  to  attempt  to  do  any  boasting 
about  his  city  politics.  Indeed,  he  knows  very  well  that  when 
compared  with  the  government  of  any  but  American  cities,  the 
government  of  his  city,  like  that  of  so  many  other  cities  of  his 
country,  is  simply  a  deep  disgrace  to  republican  institutions  and 
to  the  great  democratic  idea." 

Franklin   McVeagh,   Chicago. 

"It  is  no  exaggeration  of  language  to  say  that  saloons  and 
gambling  houses  and  brothels  are  here  nurseries  for  'statesmen,' 
that  the  active  hostility  of  their  keepers  is,  if  not  fatal,  at 
least,  a  grave  impediment  to  success  in  public  life;  and  that  men 
and  women  who  gain  their  living  by  habitually  breaking  the 
laws  have  a  potent  voice  in  selecting  the  public  servants,  who 
make,  interpret  and  execute  those  laws!" 

Charles  J.  Bonaparte,  Baltimore. 
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"It  must  be  admitted,  however,  that  there  are  public  servants 
who  are  not  burning  with  desire  to  discharge  their  whole  duty 
to  their  employers,  and  who  have  no  wish  to  keep  the  channels 
of  communication  open  between  themselves  and  the  respectable 
classes.  Their  tastes  and  ambitions  will  lead  them  in  other  di- 
rections. They  have  great  faith  in  the  power  of  the  corrupt  and 
disorderly  elements  of  the  population,  and  their  closest  alliances 
are  with  those  who  represent  these  elements.  Under  manage- 
ment of  officials  of  this  class  conditions  have  been  established  in 
many  of  our  municipal  governments,  which  are  far  from  satis- 
factory. Unbusiness-like  methods  of  administi'ation,  have  crept 
in;  illicit  relations  with  contractors  and  plunderers  of  all  sorts 
have  been  formed;  a  thousand  subterranean  openings  into  the 
treasury  have  been  discovered;  the  guardians  of  the  peace  are 
seen  to  be  on  the  best  terms  with  several  classes  of  prosperous 
law-breakers;  many  officials  are  using  the  patronage  of  their 
offices  with  small  regard  for  the  interests  of  the  city,  but  with 
a  constant  reference  to  their  own  political  fortunes.  There  are 
honest  men  in  the  government,  but  Ihey  find  it  difficult  to  resist 
the  rapacious  and  anarchial  tendencies.  When  any  such  state 
of  things  exists,  it  is  difficult  for  individuals  to  bring  any  effective 
saving  influence  to  bear  upon  the  city  government.  The  task  is 
one  that  requires  the  united  and  sustained  efforts  of  many  good 
men." 

Rev.  Washington  Gladden,   D.   D.,   Columbus,  0. 

"There  is  no  province  where  the  American  people  need  educa- 
tion more  today  than  in  the  province  of  municipal  government. 

"But  the  governments  of  our  great  cities  for  the  last  thirty 
years  have  been  our  despair — Republican  Philadelphia  as  bad  as 
Democratic  New  York,  Baltimore  as  bad  as  Chicago.  The  char- 
acter of  the  men  at  the  head  of  our  city  governments,  our  mayors 
and  aldermen  and  common  councils,  has  startlingly  deteriorated. 
The  proudest  of  American  cities  must  blush  when  it  thinks  who 
the  men  are  in  its  common  council,  controlling  its  high  interests, 
disbursing  its  millions  of  money,  and  representing  its  corporate 
life,  when  compared  with  the  class  of  citizens  who  sit  in  the 
town  councils  of  Birmingham  and  Glasgow  and  the  great  cities 
of  France  and  Germany.  In  almost  everything  that  touches 
municipal  administration  we  are  today  behind  Europe.  We  have 
everything  to  learn  and  almost  nothing  to  teach.  It  is,  I  say, 
disgraceful  and  humiliating." 

Edwin  D.  Mead,  Boston. 

"First. — That  we  must  keep  more  constantly  before  the  people 
the  perils  to  which  we  are  exposed,  and  the  menace  to  the  safety 
of  our  free  institutions,  because  of  the  corrupt  governments  of 
most  of  our  large  cities.  In  the  light  of  the  present  day,  was  not 
Wendell  Phillips  right  when  he  prophesied  that  the  correct  solu- 
tion of  the  problem  of  our  great  cities  would  test  our  free  institu- 
tions more  severely  than  our  struggle  with  human  slavery? 

"We  all  know  that  the  cities  are  growing  out  of  all  proportion 
to  the  country  districts.  It  is  one  of  the  phenomena  of  this 
century  the  world  over.  At  the  present  rate  of  increase  the 
cities  will  control  this  nation  in  1920.  Do  we  want  these  great 
cities  as  at  present  governed  to  hold  this  power?" 

Samual  B.  Capen,  Boston. 

"The  officials  of  our  great  cities  are  not  elected,  nor  their 
affairs  managed  for  the  benefit  of  the  members  of  the  corporation, 
but  to  reward  men  for,  and  to  encourage  them  in,  holding  or 
gaining  the  local  votes  to  swell  the  majority  of  one  or  the  other 
of  the  great  national  parties,  which  have  no  more  interest  In 
or  concern  with  the  good  government  of  a  city  than  a  mob  with  the 
good  management  of  a  bank  which  it  loots  and  plunders  for  pur- 
poses of  its  own." 

John  A.  Butler,  Milwaukee. 

CLEVKLA.NIJ   CONFKKKNCE,    1895. 

"The  city  of  Indianapolis  has  had  Its  share  In  emphasizing 
the  failure  of  American  municipal  government.  What  with  boodle 
aldermen,  boodle  coiMicllmeii  and  a  loose  financial  system,  with 
police  and  fire  departments  worth  In  votes  to  the  party  In  con- 
trol many  times  the  number  of  employes,  wllh  a  street  depart- 
ment honeycombed  with  private  and  pirty  snaps,  boss-ridden, 
party-ridden,  and  nearly  wrecked  by  its  servants,  the  city  had  all 


the  decorations  which  entitled  it  to  a  place  in  the  front  rank 
of  civic  failures." 

Lucius  B.  Swift,  Indianapolis. 

"We  have  our  machine;  our  political  bosses;  some  unworthy 
men  in  office;  the  self-seeking  contractor;  the  dishonest  officer  of 
election;  the  spoil  seekers  in  legion. 

"The  spoil  system  is  the  one  great  octopus  which  Is  strangling 
virtue,  truth  and  honesty  in  public  life.  The  weapon  of  de- 
struction that  must  be  used  is  the  search-light  of  public  opinion, 
blinding  and  destroying  the  evils  which  follow  the  creed  that 
to  the  victor  belongs  the  spoils;  that  dishonesty  is  legitimate  in 
politics;  that  the  political  party  a  man  belongs  to  must  be  his 
infallible  guide  in  municipal  politics;  that  a  public  trust  is  no 
trust;  that  the  political  boss  is  the  boss  and  that  his  mandate  is 
the  law,  the  right  to  the  contrary  notwithstanding." 

Frank  N.  Hartwell,  Louisville,  Ky. 

"All  municipal  offices  are  held  by  ward  bosses  or  their  follow- 
ers, and  their  success  so  intoxicated  them  that  hardly  were  they 
well  seated  before  they  commenced  their  carnival  of  plunder  and 
corruption.  The  men  composing  this  administration  were  tnainly 
of  small  means,  and  some  of  the  councilmen  were  dependent  upon 
their  daily  toil  for  their  support,  but  notwithstanding  their  salaries 
were  meagre,  or  nothing  at  all,  it  was  not  long  before  they  took' 
on  an  air  of  general  prosperity,  ceased  to  labor  at  their  usual 
vocations,  and  waxed  mightily  in  the  goods  of  this  world. 

"In  the  department  of  public  works,  for  instance,  at  the  present 
time  the  inspectors  and  ward  foremen  almost  equal  in  number 
the  laborers  they  superintend.  To  recite  the  progress  of  the  pres- 
ent administration  is  but  to  recount  the  sacrifice  of  the  city's 
best  interest,  and  the  complete  prostitution  for  personal  and  po- 
litical ends  by  its  officers  of  their  official  powers.  No  private 
individual  could  obtain  the  most  paltry  privilege  without  being 
subjected  to  corrupt  demands,  and  unless  he  complied  his  request 
was  promptly  refused.  The  lesson  taught  the  people  by  this  ad- 
ministration has  proved  a  most  profitable  one,  and  will,  it  is 
hoped,  help  to  bring  about  the  end  of  boss  rule  in  this  city." 

Walter  B.  Spencer,  New  Orleans. 

"The  investigations  of  the  Committee  of  100  have  conclusively 
demonstrated  that  the  first  evil  tendency  of  personal  greed  as 
opposed  to  the  public  welfare,  instead  of  being  sternly  checked 
in  this  city  of  Portland,  has  been  actually  encouraged  by  its 
political  managers.  If  a  contractor  voted  bis  men  aright  work 
was  given  him  liberally  and  the  pay  was  prompt  and  excessive. 
Honest  performance  of  the  work  itself  was,  however,  a  matter  of 
little  consequence.  Miles  upon  miles  of  defective  sewers  and  streets 
bear  eloquent  witness  to  the  evil  effect  of  political  control  in 
business  matters.  The  contractor  and  the  city  officer  felt  their 
first  duty  was  to  each  other's  selfish  interests,  and  contractors 
and  officers  cannot  well  serve  two  masters. 

"From  the  far  West  we  send  your  greetings.  Our  city  is  no 
worse,  is  perhaps  better,  than  some  of  yours,  but  our  cause  Is  a 
common  one,  and  until  our  municipalities  are  honestly  and  eco- 
nomically managed  upon  business  principles,  the  war  both  in  the 
East  and  In  the  West  should  neither  falter  nor  fall." 

Thomas  N.  Strong,  Portland. 

"The  board  of  public  works  consists  of  three  members.  Under 
the  original  charter  this  was  simply  a  supervisory  board,  the  vari- 
ous branches  of  the  city  work  being  under  the  charge  of  separate 
superintendents.  As  usual  In  large  cities,  this  department  was 
for  a  time  the  chief  center  of  jobbery  and  intrigue  in  the  city's 
affairs;  appointments  on  the  board  were  sought  and  used  tor 
political  ends,  and  its  patronage  was  used  to  promote  the  political 
fortunes  of  Its  own  members  or  their  political  backers." 

Edward  0.  Graves,  Seattle. 

"It  is  therefore  exceedingly  unfortunate  that  a  very  large  pro- 
portion of  our  office-seekers  are  unfit  or  unworthy  to  fill  the 
places  they  contend  tor. 

"Men  of  chara<-ter  and  ability  arc  repelled  by  the  conditions  im- 
posed or  the  services  expected  by  those  who  control  the  nomina- 
tions. Men  who  lead  or  belong  to  the  vicious  or  predatory 
r-lasses  are  eager  and  persistent  In  their  efforts  to  secure  the 
positions  which  enable  them  to  Increase  their  power,  or  to  de- 
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fraud  or  oppress  the  people  by  such  methods  as  those  which 
have  been  so  thoroughly  exposed  by  the  Lexow  Committee  in 
New  York." 

Charles  Richardson,  Philadelphia, 

UALTliMORE   CONFERENCE,    iSi/p. 

"In  the  first  place  we  had  everywhere  enormous  taxation,  a 
taxation  which  produced  a  revenue  sufficient,  it  it  were  honestly 
and  wisely  applied,  to  furnish  every  city  in  the  land  with  every 
possible  comfort  and  convenience,  and  even  to  adorn  them  with 
the  triumphs  of  architecture  and  art.  But  all  this  was,  in  great 
part,  misapplied  and  the  consequence  was  we  had  very  little  re- 
turn for  it.  Our  streets  were  miserably  paved  and  evei-ywhere 
in  a  filthy  condition.  The  schools  were  poor;  the  police  were 
corrupt  from  top  to  bottom,  and  in  collusion  with  evil-doers.  All 
departments  of  government  were  affected  by  the  demoralization, 
and  the  official  force,  from  the  mayor  down,  in  our  principal 
cities,  was  of  a  chai-acter  which  we  could  not  exhibit  in  the 
face  of  the  world  without  a  feeling  of  disgrace.  These  were  the 
consequences  which  flowed  from  this  demoralization." 

James  C.  Carter,  New  York  City. 

"I  cannot  here  attempt  to  describe  at  any  length  the  rise  and 
rule  of  the  despotic  oligarchy  which  for  20  yeai-s  dominated 
political  life  in  this  city  and  state,  ground  down  our  people,  en- 
deavored to  crush  out  independence,  cheated  us  of  our  suffrage 
and  ate  up  our  substance." 

Charles  Morris  Howard,  Baltimore. 

"Our  municipal  condition  however,  is  far  from  satisfactory. 
Our  administration  is  neither  judicious  nor  economical.  Ques- 
tions of  appropriation  do  not  receive  mature  deliberation,  results 
in  nearly  all  departments  are  not  the  best  of  their  kind,  and  the 
disposition  of  the  council  has  been,  and  now  is,  to  exceed  annually 
the  current  revenues  of  the  city." 

Virginius  Newton,  Richmond,  Va. 

"The  interests  of  the  people  must  be  conducted  by  those  who 
are  entrusted  to  manage  them,  with  the  same  wise,  careful  and 
conservative  judgment  that  a  competent  business  man  should  use 
in  the  transaction  of  his  own  affairs." 

A.  V.  S.  Lindsey,  Nashville,  Tenn. 

"The  abuses  of  administration  were  retrenched  by  law;  the 
heads  of  departments  had  just  been  re-elected  for  four  years,  the 
ring  organization  was  perfect  in  every  detail;  its  members  were 
held  together  by  the  cohesive  force  of  public  plunder,  and  its 
managers  had  ample  sources  on  which  to  draw  for  all  the  money 
which  might  be  needed  for  any  purpose,  and  had  the  influence 
which  flows  from  the  absolute  power  to  distribute  the  public 
patronage,  franchises  and  improvements;  and  it  was  supported 
by  thousands  of  voters  who  were  dependent  on  city  work  and 
knew  that  active,  willing  and  efficient  service  was  the  price  they 
must  pay  for  the  opportunity  to  earn  a  living  for  themselves  and 
family." 

George  W.  Guthrie,  Pittsburg. 

"The  development  of  an  active,  intelligent,  civic  spirit,  the  prac- 
tical exclusion  of  the  most  ignorant  and  purchasable  classes 
from  the  lists  of  voters,  and  the  absence  of  political  influ- 
ences in  the  matter  of  appointments,  in  foreign  cities,  are  in 
brilliant  contrast  with  our  deficiencies  in  these  respects." 

Charles  Richardson,  Philadelphia. 

Under  the  conditions  disclosed  by  the  foregoing  extracts — e;;- 
tracts,  too,  from  American  citizens,  is  it  not  strange  that  men 
will  be  found  who  will  advocate  enlarging  the  opportunties  and 
powers  of  our  city  governments?  Surely  no  business  man  would 
advocate  it.  On  the  contrary,  he  would  have  our  municipalitio;. 
conduct  the  business  in  hand  in  the  same  manner  as  the  same 
business  could  be  conducted  by  private  enterprise  before  he  would 
approve  enlarging  their  powers  and  opportunities. 

But  the  theorist  says,  enlarge  the  responsibilities  of  the  govern- 
ment, and  you  will  improve  it.  Acting  upon  that  theory  the 
doors  of  every  house  of  correction  and  pentitentiary  in  the  land 
should  be  opened  and  every  evil-doer  therein  sent  back  to  the 
community  whence  he  came.  He  should  then  be  restored  to  his 
former  position  in  the  community,  and  instead  of  looking  after 
his  conduct  and  affairs  more  closely,  he  should  be  given  carte 
blanche  to  do  as  he  may  wish. 


Ownership  and  Operation  Abroad. 

According  to  the  returns  of  street  and  road  tramways  to  Parlia- 
ment July,  1S96,  there  were  153  distinct  street  railway  undertak- 
ings in  Great  Britain  and  Ireland,  subdivided  as  follows: 
Number  of  companies  owned  and  operated  by  private  capital.  llG 
Number  of  undertakings  where  tracks  are  constructed  by  the 

municipalties  and  leased  to  private  parties 31 

Number  of  undertakiligs  owned  and  operated  by  the  munici- 
palities           6 

The  six  cities  are  as  follows: 

Popula-  Miles  of 

tion.  Track. 

Glasgow  and  suburbs  840,000  73 

Leeds   400,000  27 

Sheffield  380,000  19 

Huddersfleld 100,000  21 

Plymouth   90,000  5 

Blackpool    35,000  5 

GLASGOW. 

Of  the  above  cities  Glasgow  is  the  only  one  wherein  the  under- 
taking may  fairly  be  called  successful.  And  with  reasonable 
economy  it  could  not  well  be  otherwise  than  financially  success- 
ful. For  a  population  of  over  800,000  Glasgow  has  only  73  miles 
of  tracks,  whereas  St.  Louis,  with  a  population  of  less  than.  700,- 
000  has  over  335  miles  of  tracks.  It  does  not  follow  therefore, 
that  if  the  government  of  St.  Louis  were  conducted  equally  as 
well  as  the  government  of  Glasgow,  that  it  could  also  operate  the 
street  railway  system  of  that  city  successfully  financially. 

It  is  well  to  remember,  however,  that  Glasgow  boasts  of  a 
"continuity  of  existence  of  over  nine  centuries."  We  may  there- 
fore safely  place  it  within  the  limits  of  possibility  that  when  our 
American  cities  survive  a  "continuity  of  over  nine  centuries,"  that 
they  may  be  so  far  advanced  in  methods  and  morals  that  they, 
too,  may  be  intrusted  with  additional  power  and  responsibilities. 

LEEDS. 

The  city  of  Leeds  had  operated  its  street  car  system  for  nearly 
three  years.  The  first  year  showed  net  earnings  of  approximately 
$15,000,  less  than  1  per  cent  upon  the  capital  invested,  whereas 
private  capital  earned  and  paid  7  per  cent  the  previous  year.  The 
second  year  showed  net  profit  of  $35,000,  not  quite  the  interest 
upon  the  sinking  fund.  And  such  results,  too,  with  a  population 
of  nearly  15,000  per  mile  of  track. 

SHEFFIELD. 

Previous  to  the  acquisition  of  the  street  railway  by  the  munici- 
pality, July,  1896,  private  capital  received  from  5  to  8  per  cent 
dividends  from  the  operation  of  the  property.  Under  municipal 
management  there  was  a  loss  the  first  year,  not  even  earning  the 
interest  upon  the  capital  invested.  And  such  results  in  a  city 
which  has  over  17,000  persons  per  mile  of  track! 

HUDDERSFIELD. 

This  is  the  first  city  in  England  to  attempt  the  operation  of  its 
street  railway,  and  for  the  14  years  which  it  has  operated  the 
property  there  is  a  loss  of  $311,000,  varying  from  $3,300  to  $83,000 
in  a  single  year. 

This  loss  has  been  met  by  drawing  $105,000  from  depreciation 
account  and  the  balance  by  taxation,  varying  from  1-9  of  a  penny 
to  5  pence  per  pound.  It  may  seem  strange  that  the  municipality 
should  thus  continue  to  operate  under  such  conditions.  The  fact 
is  that  Huddersfield  is  a  manufacturing  city  and  the  non-property- 
owning  and  small  tax-paying  voters  are  in  a  majority. 

PLYMOUTH. 

In  the  last  fiscal  year  there  was  a  loss  of  $5,430.  This  city  did 
not  acquire  the  property  voluntarily.  On  the  contrary,  the  oper- 
ating company  intentionally  forfeited  its  charter  and  abandoned 
the  operation  of  cars. 

BLACKPOOL. 

This  operation  shows  a  net  profit  for  four  years  of  $992  after 
paying  interest  and  charging  off  to  depreciation. 

And  yet  in  Plymouth,  Huddersfleld,  Sheffield  and  other  cities 
in  England,  boys  of  from  14  to  16  years  of  age,  receiving  $2.30 
per  week  are  employed  as  conductors.  Notwithstanding  such  con- 
ditions some  of  those  cities  have  not  earned  the  interest  upon 
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the  capital  invested.  Does  anyone  suppose  that  American  cities 
if  operating  street  railways  could  employ  such  conductors  at  such 
rate  of  wages? 

In  Germany  there  are  only  three  cities  which  own  and  operate 
their  street  railway  systems,  and  two  which  own  the  tracks  and 
lease  them  to  operating  companies.    In  France,  none. 

The  facts  as  they  are  before  us  are,  that  there  are  few  cities 
abroad  which  own  and  operate  their  street  railway  systems  with 
more  or  less  indifferent  results,  and  only  one  of  w'hich,  viz.: 
Glasgow,  which  can  properly  be  called  a  financial  success;  and  yet 
there  are  those  who  would  have  American  cities  regardless  of 
differences  of  conditions  and  institutions,  plunge  blindly  into  the 
acquisition  and  operation  of  15,000  miles  of  street  railway  tracks 
because  Glasgow  operates  73  miles  successfully. 

It  seems  to  me  that  those  who  honestly  advocate  the  acquisition 
and  operation  of  street  railways  by  municipalities  do  not  look  be- 
low the  surface.  The  find  that  an  occasional  city  abroad  does 
such  things  and  they  immediately  jump  to  the  conclusion  that  we 
should  do  likewise.  They  do  not  study  the  conditions  with  re- 
spect to  accommodations  furnished  abroad  as  compared  with  those 
in  this  country;  the  methods  of  administration  there  compared 
with  these  here,  and  the  civil  service  abroad  compared  with  ours. 
DIFFERENCE    IN   CONDITIONS. 

In  a  previous  paragraph,  I  showed  the  difference  between  St. 
Louis  and  Glasgow.     Below  will  be  found  a  comparison  of  other 


COMPARISON    OF    ADMINISTRATION. 

(City  Government  in  the  U.  S.,  by  Alfred  R.  Conkling.) 
"The  Right  Honorable  Joseph  Chamberlain,  in  an  article  on 
'Municipal  Institutions  in  America  and  England,'  in  the  Forum  for 
November,  1S92,  makes  an  interesting  comparison  between  Birm- 
ingham (his  residence)  and  Boston.  He  says  the  total  annual 
municipal  expenditure  (excepting  the  appropriation  for  schools 
and  alms  houses)  of  Birmingham  is  but  $1,665,000,  while  that  of 
Boston  is  $10,194,000,  or  more  than  six  times  greater  than  the  e.\- 
penditures  of  Birmingham.  The  two  cities  have  much  in  com- 
mon. They  have  about  the  same  population  and  are  both  lart^e 
manufacturing  towns. 

"The  public  works  of  American  cities  are  perhaps  the  field  of 
more  swindling  than  any  other  department  of  the  municipality. 
Brooklyn  furnished  us  with  an  object  lesson.  For  example,  the 
commissioner  of  city  works  finds  nearly  50  sinecures  in  his  de- 
partment, and  he  has  begun  by  abolishing  these  offices,  at  a  saving 
of  $50,000  a  year  to  the  city.  The  result  is  that  he  has  that  addi- 
tional sum  to  expend  upon  actual  work  for  the  w-elfare  of  the 
public.  Fifty  other  idlers  in  his  department  are  marked  for  early 
discharge  and  the  commissioner  of  public  parks  has  also  dis- 
missed 75  men  whose  only  occupation  was  drawing  a  salary! 

"The  comparative  cost  of  municipal  government  in  Europe  and 
America  is  easy  to  understand.  Any  person  who  inspects  the 
annual  budget  of  the  chief  cities  of  the  old  and  the  new  world  will 
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cities  of  nearly  the  same  population,  taken  from  the  Yale  Review 
for  May.  1897: 


CO  >. 
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Birmingham   497,000  20  33         .066        1 .  Ci 

Boston 494,000  37        295         .597        8.00 

Edinburgh  289,000  14  21         .072        1  50 

Detroit 300,0„0  2S        202         .673        7.21 

Leeds 400,000  34  27         .067         0.79 

Cleveland  350,000  32        205         .585        6.40 

Liverpool   641.000  21  66         .103        3.14 

St.  Louis    644,000  62        216         .320        3.50 

Manchester   530.000  20  54         .102        2.70 

Baltimore 512,000  34        262        .511        7.70 

Bradford 228,000  17  21         .091        1.23 

New  Orleans 250,000  40        169         .676        4.22 

London 4,400,000        105        230         .052        2.19 

New  York   1,851,000  59        357         .203        e.Ofj 

Compare  any  one  of  the  above  foreign  cities  with  an  American 
city  of  the  same  population  and  you  will  find  that  the  area  of  the 
latter  is  greater  and  the  street  railway  accommodations  greater  in 
proportion  than  the  former.  The  English  cities  average  over  15,- 
000  persons,  and  the  American  cities,  over  2,600  per  mile  of  tracK. 
And  yet  there  are  those  who  would  state  that  because  I>eeds  could 
operate  27  miles  of  track  successfully  that  Cleveland  with  nearl.v 
the  same  population  and  area  could  also  operate  205  miles  of 
track,  nearly  9  times  as  many  miles  of  track,  also  successfully. 
If,  therefore,  the  methods  of  civil  service  and  administration  were- 
the  same  In  both  titles,  Leeds  could  be  eminently  successftil  miuI 
Cleveland  a  monumental  (allure. 


be  startled  at  the  economy  of  the  one  and  the  extravagance  of 
the  other. 

The  average  per  capita  expenditure  of  the  foreign  cities  above 
mentioned  was  $14.79;  of  the  American  cities,  $30.54. 

"The  new  Mayor  of  Chicago  (1894)  has  said  that  the  greatest 
danger  of  cities  is  that  of  being  robbed  by  their  own  ofiJcials,  in 
the  sense  of  being  burdened  with  expensive  and  superfluous  oa>ce 
holders.  In  one  month  he  directed  the  city  treasurer  to  reduce 
his  salary  10  per  cent  and  transfer  it  to  the  general  fund. 

"A  law  was  passed  in  1883  to  build  a  new  aqueduct  from  the 
Croton  river  watershed  to  the  city  of  New  York.  This  stupendous 
public  work  became  a  harvest  for  politicians;  large  sums  of  money 
have  been  squandered  upon  it,  and  much  of  the  work  had  to  be 
done  over.  The  defective  work,  was,  in  part,  owing  to  corrupt 
inspectors  and  engineers,  who  approved  work  that  was  not  only 
contrary  to  specifications,  but  done  in  a  most  scandalous  manner. 

"The  public  works  of  American  cities  arc,  perhaps,  the  field  of 
more  swindling  than  any  other  department  of  the  municipality. 
Mr.  White  in  his  suggestive  article  in  the  Forum  for  December, 

1890,  says  'The  city  halls are  the  acknowledged  centers  of  the 

vilest  corruption.'  In  that  connection  this  remark  applied  chiefiy 
to  the  aldermen,  and,  occasionally,  to  the  mayor.  But  the  public 
works  that  are  controlled  by  the  officials  In  the  city  halls  of 
the  larger  towns  are  generally  as  badly  and  corruptly  dcme  as  the 
proceedings  of  the  city  legislature.  I  could  give  many  examples, 
but  I  shall  simply  remind  the  reader  of  the  "Tweed"  couit- 
house  in  the  city  of  New  York,  which  cost  untold  millions,  and 
the  new  city  hall  of  Philadelphia.  The  visitor  to  the  Quaker  City 
is  at  once  struck  with  the  prominence  of  this  public  building. 
The  gigantic  tower  is  a  monument  to  the  extravagance  and  cor- 
ruption that  formerly  existed  In  the  city  government. 

"Unfortunately,  the  inspectors  of  public  works  In  large  cities 
are  often  political  appointees  'out  of  a  Job.'    They  must  be  taken 
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care  of  by  the  ring,  and  are  put  upon  the  pay-rolls  to  the  detri- 
ment of  the  citizens.  Their  salaries  are  so  low,  and  their  'assess- 
ments' or  contribiitions  to  the  ring  so  large,  that  they  are  often 
forced  to  approve  of  defective  public  work,  or  blackmail  the 
contractors  of  private  dwellings  in  order  to  support  themselves 
and  their  families.  These  inspectors  learn  from  their  superiors 
lessons  in  the  practice  of  blackmail.  Their  political  employer  or 
overseer  has  probably  extorted  money  from  the  eontiactors  on 
public  and  private  buildings,  so  that  he  is  not  surprised  when 
his  clerks  and  underlings  in  turn  pursue  the  same  practice.  These 
inspectors  show  discretion   in   levying  tribute  on  citizens. 

"In  the  cities  of  Europe  millions  have  been  spent  on  the  quays 
and  docks.  Take,  for  example,  the  magnificent  Victoria  Embank- 
ment on  the  Thames  at  London,  the  quays  of  the  Seine  at  Paris 
and  the  embankment  on  the  Neva  at  St.  Petersburg.  Few  Ameri- 
can cities  have  been  willing  to  improve  the  water-fronts  properly. 
If  our  water-fronts  were  improved,  economically  and  carefully,  it 
would  meet  with  the  general  approval  of  the  intelligent  citizen, 
but  so  many  large  cities  are  cursed  with  ring  rule  that  the  sug- 
gestion of  a  general  system  of  stone  embankments  and  docks 
(either  on  bays  or  rivers)  arouses  universal  objection  and  indigna- 
tion. 

"Several  years  ago  a  dishonest  contractor  was  constructing  a 
sewer  near  Central  Park  in  New  York.  He  was  in  great  haste 
to  obtain  his  money,  and,  instead  of  using  pipes,  he  laid  barrels 
in  the  ground,  for  which  he  received  the  contract  price. 

"As  I  write,  municipal  officers  of  all  grades  in  many  of  the 
large  cities  are  now  under  indictment,  and  many  more  would  be 
added  to  the  list  if  it  were  not  for  corrupt  police  magistrates, 
packed  grand  juries  and  negligent  attorneys." 

(Municipal  Reform  in  the  United  States,  by  Thomas  C.  Devlin.) 

"The  science  of  municipal  government  in  this  country  is  crude. 
Our  methods  are  expensive  and  our  governments  inefSclent. 
The  burden  has  become  oppressive  and  nearly  every  city  in  the 
land  is  making  some  elforts  for  reform,  and  there  are  no  cities 
where  the  same  are  not  necessary. 

"That  there  are  able  and  well-meaning  men  in  all  those  re- 
form movements  no  one  will  question,  but  there  are  also  'sore- 
head' politicians  who  nourish  the  rancor  of  defeat,  and  hare- 
brained theorists  who  have  never  had  one  practical  thought  in 
matters  of  personal  interest. 

"In  summing  up  the  short-comings  of  American  cities,  it  has 
been  very  easy  to  make  comparisons  with  European  cities  and 
to  suggest  the  adoption  of  the  same  principles  of  government  and 
methods  of  administration  under  which  those  cities  have  been 
made  models  for  efficiency  and  economy.  It  is,  however,  the 
opinion  of  those  who  have  studied  most  carefully  the  municipal 
problem  in  the  United  States  that  no  material  aid  can  be  had 
from  the  adoption  of  European  methods  In  matters  of  city  gov- 
ernment. 

"The  matter  of  franchise  is  one  of  the  most  distinguishing  fea- 
tures between  American  and  European  city  governments,  and 
which  in  a  measure  renders  the  adoption  of  European  methods 
impractical.  All  the  powers  of  government  in  Europe  are  in 
the  hands  of  the  property-owning  class.  In  Germany,  the  three- 
class  system  of  voting,  while  affording  the  masses  a  pretense  of 
power,  gives  to  the  wealthier  classes  absolute  control  of  municipal 
affairs. 

"A  study  of  the  franchise  in  American  cities  shows  that  the 
non-taxpaying  voters  are  a  large  majority.  Taking  Boston  for 
instance,  the  registered  vote  of  Boston  in  1892  was  73,000.  There 
were  32,407  taxpayers,  of  whom  3,200  were  women  having  no 
vote,  and  about  700  aliens  or  non-residents.  Deducting  the  tax- 
payers who  are  non-voters  leaves  28,507  as  the  number  of  prop- 
erty-holding votes  out  of  a  registered  voto  of  73,000.  If  every 
tax-paying  voter  voted  this  shows  the  non-property  vote  at  46,693 
against  a  property  vote  of  28,507. 

"It  is  said  that  the  cities  are  business  concerns  in  which  every 
taxpayer  holds  an  interest,  and  there  is  a  persistent  demand  that 
its  affairs  shall  be  conducted  on  business  principles.  Then  it 
seems  not  unfair  that  representation  in  the  city  should  be  limited, 
as  in  a  business  corporation,  to  the  stockholders,  it  the  same  re- 
sults are  desired.  If  this  hypothesis  is  correct,  we  must  admit 
that  no  business  would  succeed  under  management  similar  to 
the  cities. 

"It  is  also  true  that  the   ignorant,   vagrant  and   purchasable 


element  comes  almost  wholly  from  the  non-taxpaylng  class,  and 
their  only  interest  in  an  election,  is  ths  price  they  may  receive 
for  their  votes.  They  are  an  element  of  especial  solicitude  to 
the  ward  politician,  and  are  often,  the  decisive  power  in  partisan 
contests.  Indeed,  it  may  be  further  said,  that  integrity,  honor 
and  ability  will  never  prevail,  in  city  councils  particularly,  until 
the  candidates  may  safely  disregard  the  demands  of  the  worst 
elements  of  society  and  know  that  their  election  depends  upon 
citizens  who  hold  those  virtues  to  be  their  chief  qualifications. 

"Every  large  city  is  practically  in  control  of  the  non-taxpaying 
element,  and  from  this  class  the  intemperate,  vicious  and  pur- 
chasable vote  is  mostly  composed,  and  it  is  through  his  influence 
with  them,  and  his  ability  to  handle  them,  that  the  ward  politician 
secures  his  own  election,  and  achieves  success  for,  and  standing 
with,  his  party.  He  is  often  one  of  this  party,  which  he  controls, 
and,  if  not,  affiliates  with  them,  which  amounts  to  the  same 
thing. 

"He  extends  to  them  so  far  as  he  can,  the  same  patronage 
which  he  and  his  colleagues  in  other  wards  have  received  from 
higher  authority.  He  promises  the  creation  of  new  offices,  clerk- 
ships in  others,  and  jobs  in  parks  and  streets  without  number, 
and  thus  crowds  every  department  of  the  public  service  with  in- 
competency and  unworthiness,  which  would  never  be  tolerated 
in  any  private  enterprise.  Through  all  the  avenues  of  patronage 
he  looks  forward  to  paying  campaign  obligations  and  of  maintain- 
ing his  prestige  with  the  party.  Surely  the  alliance  of  the  busi- 
ness of  cities  with  national  politics,  and  its  control  by  the  party 
machine,  is  a  serious  evil.  It  opens  the  way  for  every  form  of 
dishonesty  and  mismanagement  which  avarice  and  ambition  can 


"The  power  of  the  legislature  to  meddle  in  city  affairs  is  cor- 
rupting both  to  the  legislature  and  the  city.  The  city  'profes- 
sionals' will  be  in  attendance  at  each  session  of  the  legislature 
and  when  the  city  charter  is  acted  upon,  or  special  acts  con- 
cerning the  city  is  passed,  they  will  be  marked  by  their  cunning 
and  avarice.  The  Hon.  Seth  Low  tells  us  that  in  every  year  of  his 
term  of  office  he  was  compelled  to  oppose  at  Albany,  the  seat 
of  the  state  legislature,  legislation  seeking  an  increase  in  the 
pay  of  policemen  and  firemen,  without  any  reference  to  the  finan- 
cial ability  of  the  city  or  the  other  demands  upon  the  city  for  the 

expenditure  of  money New  and  useless  offices  were 

sought  to  be  created  and  the  mayor  found  that  not  the  least  im- 
portant of  his  duties,  as  mayor,  was  to  protect  the  city  from 
unwise  and  adverse  legislation  on  the  part  of  the  state. 

"Edward  W.  Bemis,  writing  in  Public  Opinion,  says:  'A  re- 
cent chief  of  the  Chicago  sanitary  department  assured  the  writer, 
that  there  were  not  six  of  his  100  subordinates  whom  he  could 
trust.  It  was  useless  to  dismiss  any  one,  for  the  chief  must 
take  in  his  place  whomsoever  some  alderman  may  desire.'  Not 
infrequently  new  offices  with  chiefs  and  many  deputies  are  created 
for  no  real  purpose  other  than  the  positions  they  offer.  The 
pay  is  often  out  of  all  reason  for  the  service  rendered,  but  it  is 
expecting  too  much  of  human  nature  to  hope  for  any  change  while 
the  system  which  makes  it  possible  prevails.  To  cut  off  the 
salaries  or  positions  of  one's  friends  who  labored  during  the  long 
siege  of  an  election  campaign,  requires  a  degree  of  courage  and 
ingratitude  not  attainable  by  the  average  councilman. 

"Francis  G.  Peabody,  in  comparing  municipal  service  in  the 
United  States  with  service  in  the  cities  of  Germany,  says:  'With 
us  municipal  offices  are  the  spoils  of  successful  politicians;  in 
Germany  they  are  the  prize  of  experts.  It  seems  to  a  German 
as  incredible  to  hear  of  a  city  governed  by  men  who  are  just 
pausing  on  their  way  to  some  higher  place,  as  it  would  to  hear  of 
a  railroad  or  of  a  cotton-mill  thus  superintended.  Good  city  ad- 
ministration with  us  is  an  accident.'  " 

The  advocates  of  municipal  ownership  point  with  pride  to 
the  postal  service  of  the  United  States,  and  would  have  us 
infer  that  in  all  things  the  national  and  municipal  governments 
could  do  likewise.  In  this  they  speak  as  partisans,  yet  we  should 
not  deny  them  such  comfort  as  they  may  get.  They  do  not  refer 
to  the  annual  pension  appropriation  now  $150,000,000  per  annum, 
nor  to  the  fact  that  the  late  General  Grant  and  the  late  Gen- 
eral Garfield,  both  good  authorities,  stated  that  $40,000,000  would 
be  amply  sufficient.  They  do  not  refer  to  the  river  and  harbor 
appropriations,  of  which  the  late  President  Arthur  wrote  in  one 
of  his  veto  messages,  "as  the  measure  (River  and  Harbor  Bill) 
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became  more  objectionable  it  would  secure  more  support."  They 
do  not  refer  to  the  National  Government's  experience  in  the 
Union  Pacific  or  to  the  experience  of  the  state  of  New  York  in 
the  Erie  Canal. 

State  Ownership  of  Railroads. 

The  experience  of  France  and  Brazil  with  government  owner- 
ship of  railroads  is  not  encouraging  to  the  advocates  of  the 
idea  that  railroads  should  belong  to  the  people  at  large,  and 
should  be  operated  by  officers  appointed  by  the  government. 
The  South  American  republic  has  determined  to  abandon  state 
ownership  of  railroads,  after  a  thorough  test  of  the  theory,  and 
is  now  negotiating  with  European  capitalists  for  a  lease  of  the 
entire  system,  comprising  14,000  miles  of  track.  When  Brazil 
took  charge  of  the  Central  Railroad,  that  corporation  had  paid 
as  high  as  9  per  cent  dividends,  but  under  government  control 
it  has  not  only  failed  to  earn  its  expenses  but  has  cost  the  people 
$2,000,000  or  13,000,000  a  year  above  its  receipts. 

The  experiment  of  state  ownership  of  railroads  has  been  tried 
longer  in  France  than  in  Brazil,  and  under  more  favorable  con- 
ditions. The  model  road  there  runs  through  well-populated  dis- 
tricts, with  large  cities  as  terminals,  but  the  results  in  France 
are  discouraging.  Eighteen  years  ago  a  railroad  system  was 
constructed,  which  was  to  furnish  cheap  rates  for  passengers, 
cheap  freight  for  shippers,  and  abundant  profit  for  the  state.  It 
has  done  none  of  these  things.  At  first  the  advocates  of  the  en- 
terprise insisted  that  onlj'  time  was  required  to  prove  the  wisdom 
of  the  project.  Eighteen  years  have  passed  and  the  results  may  be 
brieflly  summarized:  Theoretic  methods  have  been  abandoned, 
and  the  railroad  is  now  managed  substantially  as  are  those  in  the 
hands  of  private  capitalists  except  its  tariff  of  rates  is  a  little 
higher,  and  its  cost  of  operation  is  considerably  larger.  The 
last  report  shows  that  the  net  return  on  the  whole  capital  ex- 
pended is  1.35  per  cent,  and  even  the  state  cannot  borrow  money 
tor  less  than  3  per  cent.  The  government  has  every  year  a  con- 
siderable deficiency  to  settle,  and  the  people  who  use  the  line 
pay  somewhat  more  than  they  would  have  done  if  the  enterprise 
had  been  left  to  private  capital. 

Canada  has  had  an  experience  of  state  ownership  also,  but 
upon  a  more  limited  extent.  Theie  the  government  owns  about 
10  per  cent  of  the  whole,  upon  which  it  loses  about  $500,000 
annually. 

The  railroads  and  their  equipments  and  fares  of  France  and 
Germany  operated  by  the  government,  cannot  be  compared  with 
those  of  England,  operated  by  private  capital;  and  the  manu- 
facture of  tobacco  and  cigars  by  the  government  of  France  has 
produced  such  vile  stuff  as  to  be  an  object  lesson  to  enthusiasts 
of  government  monopoly. 

Public  Ownership  and  Private  Operation. 

Some  of  the  advocates  of  changing  the  present  state  of  things 
stop  short  at  the  operation  of  street  railways  by  the  municipalities 
and  advocate  that  the  municipalities  own  the  tracks  and  lease 
them  to  private  capital.  They  are  aware  of  the  present  condition 
of  our  administrations,  and  dare  not  go  to  the  logical  length 
of  the  position.  If  our  municipalities  are  so  unbusiness-like 
and  corrupt  in  their  methods  as  to  be  incapable  of  operating  a 
street  railway  property,  then  they  are  also  unfit  to  manage  the 
construction  of  the  property  and  to  make  contracts  for  its  use. 
You  cannot  atop  half  way. 

The  motive  for  public  ownership  abroad  is  twofold.  The  first 
has  reference  to  the  conditions  of  the  streets  and  street  surface. 
They  have,  as  a  rule,  finely  constructed  and  maintained  streets, 
and  In  their  very  proper  regard  for  keeping  them  so,  they  desire 
to  control  all  construction  and  maintainance  of  tracks.  The  sec- 
ond has  reference  to  controlling  and  regulating  the  methods  of 
operation.  That  has  proved  a  failure,  and  can  be  accomplished 
better  when  granting  a  franchise.  In  nearly  every  case  in  Eng- 
land where  the  municipality  acquires  the  operation  of  the  prop- 
erty It  did  HO  involuntarily. 

The  city  of  Toronto,  Canada,  is  the  only  Instance  on  tlii.s  conti- 
neol  of  puhllc  ownership  and  private  operation.  The  ronditiunri 
and  contract  there  plea«e  the  tlieorlsts  and  the  street  railway 
company,  and  all  are  happy.  While  I  am  neither  a  prophet,  nor 
the  son  of  one,  I  will  state  that  in  my  opinion  before  the  con- 


tract period  shall  have  expired,  Toronto  will  have  cause  to  re- 
gret that  it  adopted  some  Euglish  methods  under  almost  Ameri- 
can conditions.  The  municipality  constructs  the  concrete  bed  for 
the  tracks,  supplies  and  does  all  paving,  and  removes  all  plowed 
snow.  The  compensation  which  it  receives  per  mile  of  track  is 
much  less  than  that  paid  in  some  states  by  one  company  tor 
running  over  the  tracks  of  another  company.  Percentage  of  re- 
ceipts, rates  of  fare,  etc.,  should  be  looked  upon  as  nothing 
more  nor  less  than  a  premium  for  which  the  operating  company  re- 
ceives a  monopoly.  Competition  and  the  fear  of  it  are  completely 
shut  out.  Single  fai'e  and  transfer  carry  a  passenger  only  to 
the  suburbs.  Those  going  to  and  from  the  suburbs  pay  extra 
fares,  and  as  the  city  grows  in  population,  it  will  become  as 
congested  as  foreign  cities,  or  the  people  will  be  compelled  to  pay 
extra  fares  to  get  to  and  from  suburban  homes.  Such  condi- 
tions exist  nowhere  in  the  United  States. 

The  conditions  with  respect  to  Toronto  and  its  suburbs  suggest 
a  practical  problem  in  the  United  States  should  municipalities 
desire  to  acquire  street  railway  properties.  Usually  abroad  street 
railway  systems  are  operated  within  the  limits  of  the  municipality 
as  at  Toronto.  Should  the  systems  be  extended  farther  additional 
fares  are  charged.  In  the  United  States,  on  the  contrary,  in 
nearly  every  instance  the  street  railway  system  extends  be- 
yond the  city  or  town  limits  and  usually  only  a  single  fare  is 
charged.  Should  a  city  obtain  the  street  railway  system  within 
its  own  jurisdiction  an  interesting  problem  is  opened  with  re- 
spect to  the  owner  of  the  balance  of  the  property;  and  in  case 
the  balance  of  the  property  should  be  acquired  by  the  other 
towns  through  which  the  system  may  be  operated,  as  to  divisions 
ol  "spoils,"  profits  and  losses.  It  may  result  as  it  did  in  Birming- 
ham, England,  in  the  price  of  gas.  That  city  provides  its  own 
gas  and  charges  suburban  towns  50  per  cent  more  than  it  charges 
its  city  consumers. 


VV.  W.  Bean,  of  St.  Joseph  :  I  move  that  a  vote  of  thanks  be 
extended  to  Mr.  Sullivan  for  his  very  able  paper,  and  that  the  same 
be  spread  upon  the  minutes.  .  Carried. 

The  President:  We  will  now  proceed  to  the  next  paper  "  .Some  of 
the  Uifficulties  Existing  in  the  Construction  and  Operation  of  Elec- 
tric Street  Railways,"  by  G.  W.  Knox,  electrical  engineer,  Chicago 
City  Railway  Company. 

Mr.  Knox  read  the  paper  as  follows: 

SOME  OF  THE  DIFFICULTIES  EXISTING  IN  THE  CON- 
STRUCTION AND  OPERATION  OF  ELECTRIC 
STREET  RAILWAYS. 


By  G.  W.  Knox,  Electrical  Engineer,  Chicago  City  Railway, 


With  the  smaller  street  railways  during  the  panic  period,  from 
which  it  is  to  be  hoped  we  are  about  emerging,  it  has  been  a  struggle 
for  existence,  and  a  road  that  has  pulled  through  these  times  without 
running  behind,  may  be  considered  fortunate. 

The  railway  management  has  often  during  these  times  been  called 
upon  to  make  a  good  showing  in  dividends,  having  at  the  same  time 
a  decrease  in  earnings  to  contend  with;  how  to  do  this  has  been  a 
most  perplexing  problem  for  many  a  street  railway  manager,  and  by 
his  not  being  etjual  to  the  emergency,  has  resulted  in  there  now  being 
a  long  list  of  roads  in  the  hands  of  receivers. 

I  do  not  charge  up  to  the  stock  manipulators  or  the  hard  times,  all 
the  crime  of  the  necessity  for  receiverships  of  these  railways.  Many 
an  electric  ro,id  now  in  the  hands  of  a  receiver  could  be  making  neat 
incomes  for  the  investors  had  a  closer  study  and  practice  of  the  eco- 
nomic principles  governing  the  details  of  construction  and  operation 
been  made  and  thereby  done  away  with  the  many  wasteful  measures 
which  are  sapping  the  very  life  out  of  what  might  have  been  p:iyiug 
investments. 

The  keynote  of  doing  this  does  not  lie  altogether  in  the  ability  to 
make  any  one  or  two  large  reductions  or  savings,  but  rather  in  lop- 
ping off  here  and  there  the  many  unnecessary  extravagances  I'xisling 
in  the  various  deparlmenls  of  the  system. 

Thi-  first  ;inil  most  important  step  in  working  niu  rcdminiics  is  in 
selecting  a  corps  of  operators  from  the  bead  lineman  duwii  to  tin- 
man sweeping  out  the  depot.  If  they  arc  intcreslcd,  :inil  air  wmk 
lug  (or  the  good  of  the  company,  scarcely  an  hour  of  the  time  m 
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)x  has  been  at  the  head  of  the  electrical  department  of  the  Chicago 
y  Company  for  the  past  five  years.  Mr.  Knox  was  graduated  from  the 
l.,in  i.S8>,  and  at  once  engaged  in  railroad 
of  depots  along  the  lines  of  the  Burlington 
&  Northern  Railroad.  Two  years  later  he 
was  connected  with  a  car  building  concern, 
and  the  following  year  the  Thoiiison-Hous- 
''  ton  Company  sent  him  with  several  of  the 

^^^^^^^  brst  electrical    equipments    that  were    in- 

fl[|^HB^^  stalled  west  of  the  Mississippi  river.  In  iS8g 

^^l^^^^k  he  entered  the  service  of  the  Sprague  Elec- 

/  ^^^^^A  trie  Railway  &  Motor    Company  and  was 

]^^        I^^^H  given  charge  of  street  railway  work  in  Mil- 

▼*^        ^^^V  waukee,  Minneapolis  and  St.  Paul.     When 

k  y^^W  '^  the  Spragut- Company  was  absorbed  by  the 

R  L,  W   Sm  Edison    General    Electric    Company.    Mr. 

^^    .  vjM^     ^  J^^K  Knox  was  retained  in  the  railway  depart- 

ment and  was  sent  to  install  equipments 
in  Cincinnati,  Springfield.  111..  Columbus, 
Newark,  St.  Joseph,  Mo.,  Kansas  City, 
Lincoln,  111.,  and  other  cities.  When  the 
Chicago  City  Railway  decided  to  equip  its 
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was  employed  January,  1893.  To  prepare 
for  the  World's  Fair  trafbc  it  was  necessary 
to  work  day  and  night  stringing  the  wires 
and  completing  the  equipment,  but  the 
design  and  construction  were  of  such  high 
serious  accident  or  breakdown  occurred  during  that  period  of  arduous 
Knox  planned  the  feeder  system  and  line  apparatus  on  the  City 
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which  they  are  engaged  can  go  by  without  their  effecting  little  sav- 
ings which  in  time  swell  the  item  of  economies  to  mammoth  propor- 
tions. 

The  examples  of  how  this  is  done  are  very  numerous.  For  instance, 
had  a  certain  motorman  been  the  man  for  the  position  and  exercised 
more  care  in  operating  his  car,  he  could  perhaps,  have  averted  an 
expensive  accident  case  for  his  company.  In  a  minor  matter  an 
armature  winder  by  being  interested  and  more  painstaking  in  his 
work,  could  by  insulating  an  armature  coil  with  perhaps  a  thirty 
secondth  of  an  inch  more  insulation,  have  saved  a  burn  out  and  an 
expense  of  S25  or  S30.  These  are  only  examples  of  the  many  instan- 
ces where  a  reduction  in  expenses  is  made  possible. 

In  considering  the  question  of  our  engines  and  electrical  machinery 
we  have  reached  a  state  of  comparatively  high  efficiency  and  econ- 
omy, and  there  is  not  the  chance  of  making  the  saving  on  these 
lines,  in  either  the  designing  or  operation,  that  there  has  been  in  the 
past. 

There  is  also  but  little  chance,  in  a  broad  sense,  for  argument  upon 
questions, — as  to  feeder  requirements,  the  necessity  of  ample  and 
absolute  return,  cars,  motors,  etc., — a  general  idea  of  what  is  required 
is  so  well  understood  that  these  problems  narrow  down  to  a  study  of 
how  to  accommodate  the  conditions  as  found,  which  the  man  in  charge 
should  be  fully  able  to  meet. 

In  the  management  of  railway  work,  the  greatest  opportunities  for 
economy  will  be  found  in  the  details  of  construction  and  operation. 

It  is  totally  out  of  the  question  for  any  one  to  lay  down  a  code  of 
rules  to  be  followed,  owing  to  the  varying  conditions.  The  success 
attained  in  both  construction  and  operation  depends  wholly  upon  the 
practicability  of  the  man  in  charge  of  the  work.  What  is  greatly 
needed  by  those  directly  in  charge  of  the  equipment  and  operation  of 
electric  railways,  is  a  better  opportunity  for  meeting  each  other  to 
discuss  matters  of  detail  in  construction  and  operation. 

One  of  the  mistakes  into  which  we  are  most  liable  to  fall  is  the  rut 
of  self  satisfaction  with  our  own  style  of  work.  Then  it  is  that  the 
manifestations  of  decay  and  inefficiency  begin.  Those  who  are  most 
satisfied  with  their  own  work  are  often  the  ones  making  the  poorest 
showing.  It  is  imperative  in  order  to  eliminate  the  difficulties  with 
which  we  meet,  that  we  brush  up  against  the  other  fellow  and  get  his 
ideas.  To  be  better  able  to  do  this,  the  plan  now  adopted  by  the  elec- 
tric railway  companies  of  several  states  of  having  state  meetings  for 
the  discussion  of  plans  for  better  methods  of  carrying  on  the  work, 
should  be  made  general.  There  are  a  few  of  these  state  organiza- 
tions for  the  purposes  mentioned,  but  there  are  not  enough  of  them. 
The  American  Street  Railway  Association,  has,  I  believe,  too  much 
of  a  national  character  to  afford  the  time  to  take  up  and  discuss 
details,  of  which  the  work  is  principally  composed. 

To  these  state  meetings,  the  companies  should  send  the  men  at  the 
head  of  the  different  departments,  for  which  all  concerned  would  be 
well  repaid  by  the  benefits  derived  therefrom.     By  keeping  a  man 


isolated,  back  in  some  dingy  old  shop  or  barn,  he  cannot  be  expected 
to  be  bristling  with  the  bright  ideas  that  bring  forth  the  efficient  ser- 
vice which  characterizes  the  others  fellow's  road,  and  makes  it  a  good 
dividend  payer. 

Following  up  the  idea — that  it  is  the  first  wrong  step  that  counts — 
our  whole  aim  must  necessarily  be  to  make  as  few  mistakes  in  the 
construction  as  possible,  for  it  is  an  easily  demonstrated  fact  that 
the  cost  of  operation  depends  largely  upon  the  method  of  construc- 
tion. 

It  is  an  absolute  necessity  that  we  look  ahead  and  plan  against  all 
kinds  of  speculative  disaster,  ignoring  if  you  please,  in  this  case,  the 
teaching  that  "we  should  not  cross  the  bridge  until  we  come  to  it." 
A  little  foresight  which  results  in  preventing  an  accident,  will 
probably  mean  the  saving  of  the  profits  for  many  days'  operation. 
One  of  the  examples  being — with  ordinary  conditions  in  the  installa- 
tion of  overhead  work — is  the  use  of  but  one  insulation  between  posi- 
tive and  negative.  For  the  first  year  or  so,  this  will  be  found  suffi- 
cient, but  a  little  later  on  the  insulation  begins  to  deteriorate  and 
there  follow  frequent  short  circuits  and  burn  outs,  which  stop  traffic 
and  entail  an  expense  many  times  the  cost  of  two  additional  insulations, 
which  would  insure  to  a  reasonable  extent  against  such  leakages  and 
burn  outs. 

It  is  not  fair  to  the  owners  of  the  majority  of  the  electric  railway 
properties  to  say  that  they  have  worked  on  the  retrenchment  idea  as 
regards  expense  in  putting  in  the  system;  as  universally  they  have 
been  liberal  with  their  money,  but  where  they  are  to  be  censured  is  in 
the  fact  that  they  have  not  familiarized  themselves  more  fully  con- 
cerning the  methods  of  installation.  They  have  been  inclined  to 
leave  the  question  entirely  to  the  honesty  of  the  contractor  or  super- 
vising engineer,  who  was  not  necessarily  dishonest,  but  a  man  who 
knew  a  good  thing  when  he  ran  across  it,  and  perhaps  slighted  the 
work  accordingly. 

Among  the  most  important  matters  to  study  for  economy  connected 
with  construction  and  operation  is  the  supply  department.  There 
is  an  immense  sum  of  money  needlessly  squandered  in  supplies  and 
repairs  for  an  electric  road  in  a  year.  One  of  the  causes  of  this  waste 
lies  in  the  fact  that  the  roads  have  not  yet  arrived  at  a  standard  in 
the  design  of  the  apparatus  which  they  use,  to  which  too  much 
importance  cannot  be  attached.  Every  road  should  be  its  own 
designer  of  all  articles  used,  for  why  should  the  manufacturer  be 
better  able  to  determine  than  you  what  is  required.  Vou  are  on  your 
own  grounds,  you  know  exactly  the  conditions  to  be  met  and  are  in 
constant  touch  with  the  difficulties  as  they  arise,  and  are  far  better 
able  to  devise  the  remedies  than  is  the  manufacturer  miles  away,  who 
perhaps  has  only  his  own  experiments  and  a  confusion  of  theoretical 
speculations  to  rely  upon. 

I  mean  in  no  wise  to  decry  the  assiduous  and  most  excellent  work 
of  the  manufacturers  of  electrical  apparatus.  It  was  and  is  a  field 
of  necessary  inventive  development,  and  the  manufacturers  are 
sparing  no  effort  or  expense  in  their  endeavors  to  supply  the  trade 
with  the  improvements  in  demand,  but  the  unwary  railway  man  has 
had  an  immense  amount  of  experimental  claptrap  machinery 
inflicted  upon  him,  all  of  which  has  cost  dearly,  and  which  is  still 
maintained  at  a  sacrifice.  It  is  a  lamentable  fact  that  we  have  not 
done  more  than  we  have  towards  correcting  this  evil. 

Along  this  line  another  evil  for  which  the  railway  man  in  his  efforts 
to  save  money  is  in  part  accountable,  is  in  the  shaving  of  prices  on 
material  to  the  extent  that  it  has  resulted  in  competition  being  so 
sharp  among  the  manufacturers  of  electrical  supplies  that  they  have 
adopted  the  piece  work  plan  in  order  that  cheapness  may  be  secured, 
thus  turning  out  upon  the  market  apparatus  that  was  not  gotten  out 
for  efficiency,  but  to  fill  orders.  Of  course  these  articles  may  have 
been  built  according  to  specifications,  and  stood  the  shop  test,  but 
there  is  demonstrated  an  entirely  different  proposition  when  this 
apparatus  is  put  into  actual  use;  it  is  then  that  we  see  the  bad  effects 
of  the  hurried  and  slighted  work  of  the  pieceworkers. 

To  free  ourselves  of  these  troubles  we  must  be  more  careful  in  get- 
ting out  the  specifications  and  checking  up  the  material  received. 
The  most  carefully  prepared  specifications  in  detail  should  go  out  for 
every  piece  of  apparatus  used.  You  will  then  find  that  your  supplies 
are  coming  to  you  made  up  in  the  proper  manner,  your  supply  man 
knowing  that  should  he  send  out  a  mixed  up  and  defective  lot  of 
material  it  will  be  promptly  returned  to  him  with  charges  "  Collect." 
To  be  able  to  get  out  the  specifications  needed  it  requires  a  certain 
amount  of  experimental  work,  and  how  far  to  go  with  this  experi- 
menting is  a  problem  requiring  the  keenest  discretion.    Experimental 


^tiedff(ail3kv£LnS\gvlcW* 


725 


work  should  only  be  encouraged  and  allowed  by  a  company  to  the 
extent  of  having  in  view  the  elimination  of  an  existing  money-wasting 
evil.  The  testing,  making  of  new  designs  and  patterns,  with  per- 
haps the  subsequent  throwing  in  the  scrap  heap  of  the  article  gotten 
out  to  conform  to  some  pet  theory,  when  kept  track  of  is  found  to  be 
a  tremendous  waste  of  money. 

Experimental  work  should,  however,  be  encouraged  as  far  as  it  is 
profitable  in  the  way  of  stimulating  sagaciousness  and  promoting 
adaptability  on  the  part  of  the  men  handling  the  work,  but  all  experi- 
ments should  be  allowed  only  as  passed  upon  by  the  management  of 
the  road,  who  should  be  fully  competent  to  determine  the  probable 
practicability  of  the  theory  proposed. 

In  making  up  and  buying  supply  parts,  one  of  the  factors  of 
economy  lies  in  the  bulk  to  be  used.  Of  course,  the  greater  the 
amount  purchased,  the  greater  the  saving.  I  would,  though,  strongly 
advocate  not  getting  too  great  a  quantity  of  stock  of  any  kind  of 
material  on  hand,  as  the  defects  developing  often  require  the  com- 
plete changing  of  designs,  with  consequent  scrapping  of  all  material 
in  stock. 

Another  serious  difficulty  to  be  considered  in  connection  with 
operation  is  the  inefficiency  of  the  motormen.  I  concur  with  a  rail- 
way manager  who  once  said;  "  Motormen,  like  poets,  are  born,  not 
made."  There  are  motormen  who  will  operate  a  car  day  after  day, 
year  in  and  year  out,  without  the  slightest  accident  or  complaint 
while  others  are  constantly  having  wrecks  and  their  cars  are  always 
being  run  in  the  depot  out  of  order. 

In  the  calling  of  a  good  motorman,  we  have  a  position  with  more 
responsibility  attached  perhaps,  than  the  position  of  an  engineer  of 
a  steam  railroad.  .\  motorman,  of  course,  has  not  in  trust  property 
that  has  the  value  of  a  steam  railway  train,  but  his  field  of  operation 
lies  where  there  is  greater  menace  to  life  and  property,  (for  which 
his  employer  is  responsible  in  case  of  injuries)  than  with  a  steam  rail- 
way engineer.  A  trustworthy  motorman  should  be  required  to  pass  a 
physical  examination,  possess  a  cool,  collective  temperament,  judg- 
ment in  cause  and  effect  of  ideas  in  general,  and  have  a  fair  amount 
of  mechanical  ability.  He  should  be  obliged  to  undergo  the  most 
strict  examination  as  to  his  fitness  in  these  requirements  and  in  addi- 
tion be  thoroughly  conversant  with  the  correct  methods  and  rules  of 
how  to  handle  the  equipment. 

The  board  of  examiners  for  the  fitness  of  employes  on  street  rail- 
ways will  be  able  to  make  a  better  showing  in  efficient  operation  than 
most  other  departments,  by  giving  more  attention  to  the  examination 
and  instruction  of  operators,  and  that  there  is  needed  improvement 
in  this  particular,  is  evinced  by  the  magnitude  of  the  accident  account 
which  is  due  mostly  to  the  operators  not  being  properly  schooled  in 
the  work  they  are  handling. 

I  do  not  believe  in  attempting  to  educate  motormen  to  any  extent 
in  electrical  knowledge,  as  it  has  been  proved  that  it  is  a  waste  of  time, 
and  nothing  is  accomplished  by  it.  Ciiving  them  an  insight  into,  and 
encouraging  them  in  determining  the  cause  and  remedy  of  some 
electrical  trouble  with  which  they  may  meet  on  their  cars  while  on 
the  road,  you  have  men  with  all  kinds  of  theories,  wasting  the  com- 
pany's time  in  tearing  apart  and  dissecting  the  equipment  and  per- 
haps not  then  locating  the  trouble;  at  the  same  time,  they  are  undoubt- 
edly blocking  the  line,  where,  had  they,  after  failing  with  the  simpler 
methods  of  locating  the  trouble,  called  for  an  emergency  crew,  or 
been  pushed  into  the  depot,  they  would  have  been  doing  much  better 
service.  There  are,  of  ccurse,  some  cases  where  it  is  excusable  for 
men  to  attempt  to  locate  trouble  on  their  cars,  but,  as  a  rule,  it  is 
found  to  be  the  wrong  practice.  If  they  understand  the  brake 
mechanism,  the  proper  manner  of  applying  the  power  into  their 
motors,  how  to  cut  out  a  disabled  motor,  and  the  rules  as  given  in  the 
rule  books,  they  will  have  about  all  they  are  able  to  master. 

A  gfxxJ,  bright  interested  motorman,  or  other  operator  on  the 
system,  upon  noticing  anything  wrong  with  the  equipment  should  be 
educated  in,  and  made  to  feel  that  it  is  his  first  duty  to  report  every- 
thing coming  under  his  observation  that  is  working  to  the  <ietriment 
of  his  company,  and  he  should  have  this  so  impressed  upon  him  that 
he  will  feel  uneasy  about  his  position  until  he  iloes  do  so. 

It  may  fie  asked,  what  is  to  be  done  with  employes  in  cases  of  care- 
lessness and  consequent  losses  through  their  actions.  Of  course,  it  is 
out  of  the  c|ucstion  to  always  avert  accidents  or  mishaps,  and  specific 
rules  cannot  be  laid  down  defining  what  is  to  be  done  in  handling 
every  case,  other  than  by  saying,  it  depends  mostly  upon  the  ability 
to  get  the  right  kind  of  men  and  to  instruct  and  impress  upon  them 
that  the  burden  of  preventing  such  losses  rests  entirely  with  (hem.  It 


is  well  to  remember  in  disciplining  men  for  offences  or  carelessness 
in  their  work,  that  if  they  have  clean  records  in  the  way  of  good  inten- 
tions, they  should  be  given  another  chance,  as  they  will  in  all  prob- 
ability improve  as  a  result  of  their  experience  and  make  valuable 
employes  for  the  company. 

In  placing  a  man  in  charge  of  work  or  a  department,  he  should  be 
give  the  full  responsibility  of  his  position;  then  he  will  take  an 
interest  in  what  he  is  doing,  have  a  little  company  of  his  own,  so  to 
speak,  wherein  he  tries  to  save  the  dollars  to  the  extent  that  he  would 
were  it  his  own.  That  is  the  way  he  should  feel  and  act,  and  if  he  does 
not,  his  placed  cannot  be  filled  too  quickly.  A  company  should,  how- 
ever, be  governed  with  all  cautiousness  in  making  changes  with  heads 
of  departments,  also  operators  in  general.  .A  man  assuming  a  new 
position  usually  comes  loaded  down  with  fertile  ideas.  They  may 
have  fitted  perfectly  the  conditions  existing  at  his  former  location, 
and  believing  that  is  a  poor  rule  which  does  not  always  work,  he 
immediately  proceeds  to  put  into  effect  his  ideas.  Some  of  them  may 
be  good,  but  as  a  whole,  by  the  time  he  has  tried  all  of  them,  the 
company  is,  in  the  long  run,  unless  heretofore  there  existed  a  deplor- 
able state  of  affairs,  liable  to  lose  money  by  his  practices. 

1  know  of  an  excellent  piece  of  railway  property  which  should  be 
paying  good  dividends.  The  company  was  born  at  a  time  when  the 
experimental  stage  in  electrical  apparatus  was  well  under  way,  thus 
enabling  the  selection  of  a  fairly  first-class  equipment.  It  spent 
plenty  of  money  on  the  installation,  but  as  soon  as  the  road  was 
equipped  the  practice  of  changing  management  every  three  or  six 
months  was  adopted.  This  resulted  finally  in  it  having  about  every 
style  of  apparatus.  One  of  the  managers  came  to  the  conclusion  that 
he  could  make  money  by  scrapping  a  style  of  motor  he  found  on  the 
road,  so  back  in  the  corner  they  went.  When  his  six  months  had 
expired,  and  the  other  fellow  came  on,  he  said  he  would  make  those 
motors  go  all  right  by  changing  their  windings  and  otherwise  fixing 
them  up,  and  they  were  dug  out  of  the  scrap  pile,  the  rust  scraped 
off,  new  windings  of  field  and  armature  substituted,  and  the  motors 
are  now  in  operation. 

This  practice  tosts  money.  There  is  nothing  at  all  strange  that  this 
road  should  be  struggling  along  for  existence  in  the  hands  of  a 
receiver,  and  I  will  not  believe  that  overstocking  or  the  hard  times 
hail  all  to  do  with  its  being  in  this  position. 

.Asa  rule,  the  general  condition  of  affairs  out  on  the  line  and  in  the 
depots  and  stations  of  street  railways  is  in  a  much  shabbier  state  than 
exists  in  other  lines  of  business.  This  is  partially  on  account  of  the 
apparatus  used  being  out  in  the  middle  of  the  street  or  back,  may  be, 
in  an  old,  dark  barn,  where  no  one  really  expects  to  see  good  order 
and  cleanliness  prevail;  but  is  a  most  serious  mistake  to  allow  this 
state  of  affairs  to  exist.  Besides  being  directly  wasteful  of  itself,  it 
has  the  effect  on  every  man  connected  with  the  company  of  making 
him  generally  careless  and  neglectful  in  his  work,  Out  on  the  line 
it  breeds  contempt  for  the  whole  system  in  the  public  eye,  and  will 
act  as  a  barrier  to  getting  further  concessions  for  lines.  I  can  call  to 
mind  a  repair  depot,  where  the  floor  of  the  shop  part  is  as  clean  as 
the  floor  of  a  Hutch  kitchen,  the  walls  and  ceilings  are  neatly  white- 
washed, and  there  is  an  individual  place  for  every  repair  part  used, 
from  the  rotter  pin  of  the  trolley  wheel  to  the  truck  wheels  of  the  car. 
Any  repair  man  could  be  blindfolded  in  this  depot  and  yet  he  would 
be  able  to  go  straight  to  and  get  any  article  of  repair  needed.  There 
is  no  time  lost  in  pulling  out  and  hauling  over  material  to  find  what 
is  wanted.  The  results  obtained  by  reason  of  those  practices  are 
highly  profitable  and  wonderfully  gratifying  to  the  management.  In 
point  of  neatness  of  cars,  a  minimum  in  the  number  of  car  trouble 
reports  and  amount  of  material  used  in  repairs,  while  the  car  expense 
per  day  is  no  greater,  and  in  most  cases  less,  than  that  of  other  depots 
working  under  like  conditions. 

Much  valuable  time  is  lost  and  money  thrown  away  by  roads  which 
are  keeping  so  many  records  on  matters  pertaining  to  operation. 
Where  a  few  records  may  be  gotten  out  with  a  view  of  demonstrating 
that  a  leak  is  going  on  in  some  line  of  the  work,  or  for.the  purpose  of 
comparison  in  spurring  some  of  the  departments  up  when  they  are 
inclined  to  be  negligent,  there  is  of  course  money  in  it,  and  in  fact  it 
is  necessary  in  order  that  the  work  may  be  handled  intelligently,  but 
where  you  have  your  men  spending  their  time  in  keeping  track  of 
how  long  a  certain  armature  ran,  the  length  of  tiitie  it  takes  to  make 
repairs  of  a  certain  part  of  the  motor,  etc..  which  records  are  rarely 
referred  to.  and  should  one  want  to  use  them,  it  would  be  necessary 
to  spend  as  much  time  as  it  originally  took  to  get  them  out  in  look- 
ing lliern  U|)  for  use;  it  is  all  a  waste  of  time  and  money. 
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The  man  in  charge  of  a  department  should  1>e  able,  when  called 
upon,  to  show  exactly  wliat  it  is  costing  to  perform  any  part  of  the 
work  under  his  charge,  hut  he  should  be  able  to  have  this  knowledge 
without  the  constant  keeping  of  a  lot  of  records. 

One  of  the  most  commendable  practices  employed  in  the  main- 
tenance of  a  street  railway  is  the  regular  calling  together  of  the 
heads  of  the  different  departments  for  consultation  on  matters  per- 
taining to  their  respective  departments.  The  details  and  new  com- 
plications constantly  coming  up  concerning  the  work  are  so  varied 
and  numerous,  and  the  men  actually  handling  the  work  have  such  an 
excellent  opportunity  of  observing  and  dealing  successfully  with  the 
difficulties  arising,  that  their  reports  at  once  place  the  situation  of 
affairs  panoraniically  before  the  management  for  action.  Some 
serious  trouble  with  the  equipment  or  operation  may  be  going  on; 
some  one  man,  perhaps,  has  a  way  of  remedying  the  difficulty,  which 
the  others  had  not  thought  of,  and  again,  practices  that  are  extravagant 
may  come  to  light  during  these  meetings;  so  that  those  who  have  not 
tried  this  plan  will  find  it  a  most  valuable  adjunct  in  methods  of 
operation. 

The  subjects  mentioned  are,  I  know,  being  constantly  thought 
about  and  worked  upon  by  all  street  railway  men,  and  are  well 
understood  by  them,  but  there  is  no  denying  the  fact  that  there 
exists  with  us  in  our  work  at  times  an  unjustifiable  and  inexcusable 
amount  of  carelessness  which  results  in  the  property  depreciating  as 
a  money  earner,  to  the  extent  that  the  holders  of  street  railway 
securities  become  disgusted,  withdraw  their  holdings,  the  receiver  is 
appointed  and  the  road  is  branded  as  a  failure. 

The  way  of  preventing  the  most  of  these  cases  rests  with  the  men 
who  are  actually  handling  the  equipment,  in  assisting  the  manage- 
ment in  keeping  down  expenses;  how  far  this  is  accomplished 
resolves  itself  into  the  extent  to  which  we  go  in  getting  the  most 
practical  men  who  will  be  able  to  adapt  theinselves  to  and  handle 
efficiently  the  conditions  existing  in  their  respective  lines  of  work; 
and  there  must  be  constant  vigilance  on  the  part  of  heads  of  depart- 
ments in  taking  advantage  of  the  advancements  being  made,  and 
in  thoroughly  and  constantly  checking  every  man  and  his  work. 


H.  H.  Littell,  of  Buffalo:  I  move  that  the  paper  be  received,  spread 
upon  the  minutes,  and  a  vote  of  thanks  returned  to  Mr.  Knox. 
Carried. 

The  President:  I  think  Mr.  Knox  also  deserves  thanks  for  being 
present  and  presenting  his  paper.  It  is  my  opinion  that  the  selection 
of  a  man  to  present  a  paper  before  this  Association  gives  him  an 
opportunity  (especially  if  he  is  a  young  man  and  is  not  known  except 
in  his  own  city  and  amongst  his  own  people  with  whom  he  is  thrown 
in  contact),  to  become  known  all  over  the  country  and  to  men  who 
come  from  every  section,  and  he  ought  to  appreciate  it  so  much  that  he 
would  take  the  pains  and  trouble,  recognizing  the  compliment  of  the 
selection,  to  prepare  a  paper  and  come  here  and  read  it,  and  Mr. 
Knox  deserves  credit  for  having  taken  that  trouble  and  I  am  glad 
that  he  has  done  so. 

H.  H.  Littell,  of  Buffalo:  I  think  that  the  paper  just  read  com- 
mends itself  to  every  street  railway  man,  whether  he  be  president, 
general  manager  or  superintendent  of  a  company,  and  especially  if 
he  is  the  electrician.  The  paper  should  be  read  carefully  and  studied 
carefully  as  it  is  very  important,  and  especially  in  reference  to 
buying  the  supplies,  and  not  buying  in  too  large  quantities;  and  also 
the  point  about  calling  the  heads  of  departments  and  employes 
together.  I  have  been  practicing  that  for  a  good  many  years,  and 
we  have  a  school  every  Monday.  We  not  only  talk  over  matters, 
but  we  discuss  them,  and  the  practice  is  attended  with  a  great  deal  of 
good.  It  is  certainly  a  great  benefit  to  our  company,  and  conse- 
quently to  the  public,  and  I  think  that  this  paper  should  be  given  a 
great  deal  of  careful  consideration. 

On  motion,  the  meeting  adjourned  until  Wednesday  morning  at 
9:30- 

Wednesday's  Session. 

President  McCulloch  called  the  meeting  to  order  at  10:30  a.  m. 

The  Saginaw  Street  Railway  Company,  of  Saginaw,  Mich.,  acquired 
membership  in  the  Association. 

The  President:  The  first  business  this  morning  will  be  the  report 
of  the  auditing  committee. 

Mr,  Sergeant:  Mr.  President  and  gentlemen:  I  beg  to  say  that 
we  have  examined  the  accounts,  and  we  have  affixed  to  the  report  of 


the   treasurer   the   following   certificate:     "We  have    examined  the 
cash  account  of  T.  C.  Penington,  treasurer,  and  find  the  same  sup- 
ported by  proper  vouchers,  and  find  the  same  correct. 
Niagara  Falls,  October  20,  1S07. 

C.  S.  Skkgkant, 

D.  B.  Dyer, 
Auditing  Committee." 

Mr.  Bean:  I  move  that  the  report  be  received  and  spread  upon 
the  minutes.    Carried. 

The  President:  The  first  paper  this  morning  will  be  that  on 
"  .Application  of  .Storage  Battery  to  Electric  Traction,"  by  Charles 
Hewitt,  electrical  engineer.  Union  Traction  Company,  Philadelphia, 
Pa. 

Mr.  Hewitt  read  the  paper,  as  follows: 

APPLICATION  OF  THE  STORAGE  BATTERY   TO  ELEC- 
TRIC TRACTION. 


By   Charles  Hewitt,    Electrical  Engineer,   Union  Traction  Com- 
pany,   Philadelphia. 


To  give  a  history  of  the  application  of  the  storage  battery  to  elec- 
tric traction  would  only  be  turning  over  dry  bones.  The  long  series 
of  remarkable  failures  is  no  doubt  familiar  to  you  all.  To  say  that 
the  storage  battery  has  no  place  in  electric  traction  is  an  error,  and 
on  the  other  hand  to  say  that  it  will  supplant  all  other  means  of  ap- 
plying power  to  the  cars,  is,  I  believe,  only  the  dream  of  the  enthusiast. 
We  are  sufficiently  acquainted  with  the  possibilities  and  limitations 
of  the  storage  battery  of  today  to  be  able  to  make  installations  whose 
success  will  be  certain;  improvements  in  manufacture  have  certainly 
been  made  during  the  past  few  years,  but  the  cause  of  past  failures 
has  been  due  quite  as  much  to  errors  in  installing  and  in  manipulation 
as  in  manufacture. 

In  preparing  this  paper  I  have  made  an  effort  to  obtain  accurate 
information  from  parties  in  Germany,  France  and  England,  but  all 
such  attempts  have  been  of  no  avail.  As  far,  therefore,  as  the  state 
of  the  art  in  Furope  is  concerned,  we  must  rely  upon  what  we  have 
been  able  to  gather  from  current  literature. 

The  most  important  applications  of  the  storage  battery  to  electric 
traction  are: 

1.  The  application  of  the  battery  direct  to  the  car  or  locomo- 
tive. 

2.  The  application  of  the  battery  at  points  on  the  line  distant  from 
the  generating  station. 

3.  The  application  of  the  battery  in  the  power  house. 

The  Application  of  the  Battery  Direct  to  Car  or  Locomotive. 

We  are  led  to  consider  this  form  of  application  first,  not  on  account 
of  its  successes  but  rather  on  account  of  its  conspicuous  failures. 
From  our  investigation  we  can  see  nothing  in  this  form  of  installation 
to  commend,  except  for  certain  local  conditions,  which  are  peculiar  to 
the  large  cities  on  the  continent  of  Europe. 

The  first  cost  is  greater  than  our  present  overhead  form  of  con- 
struction, and  the  expense  of  operation  is  considerably  greater;  in 
fact  it  is  doubtful  whether  the  expense  of  operation  can  be  brought 
below  that  of  horses.  It  is  less  reliable,  and  more  objectionable  to 
passengers  on  account  of  the  gas  given  off.  But  very  litttle  reliable 
data  are  obtainable  from  all  the  various  experiments  which  have  been 
made.  Most  all  such  experiments,  in  this  country  at  least,  have  been 
made  by  the  battery  manufacturers  and  the  results  obtained  have 
been  most  carefully  guarded.  Mr.  Dawson,  in  an  article,  published  in 
Engineering,  October  16,  i8g6,  says:  "  Two  principal  causes  have  so 
far  prevented  the  successful  use  of  the  accumulator  cars,  their  great 
weight  and  rapid  deterioration  of  plant;  owing  to  these  causes,  the 
manufacturers  of  storage  batteries  only  have  seriously  taken  up  accu- 
mulator traction,  and  although  they  have  been  working  on  the  prob- 
lem since  1880,  little  reliable  information  has  ever  reached  the 
public." 

In  a  paper  read  by  the  writer  before  the  Engineers'  Club  of  Phila- 
delphia, December  5,  i8g6,  I  gave  in  detail  results  of  a  test  made  by 
me  of  a  certain  battery  car.  The  main  results  agreed  quite  closely 
with  data  which  have  come  to  us  through  European  publications  and  I 
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feel  confident  in  stating  that  the  battery  car  requires  considerably 
more  power  to  operate  than  an  ordinary  trolley  car  of  the  same  size 
and  under  the  same  conditions,  and  further,  the  battery  car  will 
require  a  larger  investment  in  generating  machmery.  Tlie  unrelia- 
bility of  the  battery  ear,  and  the  disadvantages  due  to  the  necessity  of 
constantly  changing  the  batteries  are  familiar  to  you  all,  and  we  have 
no  facts  which  would  warrant  us  in  holding  out  any  hope  of  improve- 
ment in  this  line.  In  fact,  unless  some  form  of  battery  be  discovered 
with  untirely  different  characteristics  from  the  lead  battery,  I  should 
advise  leaving  such  experiments  to  those  who  enjoy  spending  money 
on  this  kind  of  a  hobby. 

When  the  action  of  the  battery  is   thoroughly   understood  it  is  not 
difficult  to  understand  the  cause  of  failure.     Every  battery  has  what 
may  be  termed  a  critical  rate  of  discharge.     From  zero  up  to  the  criti- 
cal rale  the  working  e.  m.  f.  remains  practically  constant.     Abovcthe 
critical  rate  the  e.  m.  f.  decreases  as  the  rate  of  discharge  increases. 
On  the  other  hand,  the  e.   m.  f.  increases  with  the  rate  of  charge  and 
the   length   of  charge.     For  any  par- 
ticular battery  there  is  a  rate  of  charge 
which  cannot  be  exceeded  without  use- 
less waste  of  energy.    In  Fig.  1,  I  have 
shown  typical   curves  for  charge  and 
discharge  at  normal  or  critical   rates 
and  the   portion  between  the   curves 
represents  lost  energy.    In  Fig.  2  I  have 
shown  the  discharge  curve  taken  from 
a  traction  battery  test.     With  a  fairly 
constant  discharge  at  the  average  rate 
used  by  the  car,  with  rests  of  one  min-  ' 

ute  every  15  minutes,  the  fall  of  e.  m.  f. 
is  very  marked.     You  will  appreciate  ' 

therefore  the  remarks  of  Sir  David 
Salomon,  "  that  it  takes   power  to  get  ' 

current  through  the  battery,  and  it 
also   takes   power  to  get  the  current  ' 

out."  These  critical  rates  of  charge 
and  discharge  seem  to  be  partly  due  ' 

to  the  time  required  for  the  chemical 
reactions  in  the  battery  to  take  place. 
The  physical  limitations  of  a  car  re- 
quire the  battery  to  have  a  large  out- 
put for  its  weight  and  bulk.  To 
obtain  this  it  is  necessary  to  increase 
the  surface  of  active  material  as  much 
as  possible  and  to  decrease  the  inac- 
tive supporting  grid.  In  consequence 
the  battery  plates  become  mechanic- 
ally weak.  The  conditions  seem  to 
prevent   the  making  of  plates  large 


eijough  to  prevent  exceeding  the  critical  discharge  ratf,  and  which 
are  at  the  same  time  light  enough  and  small  enough  to  be 
carried  on  a  car.  The  inherent  characteristics  of  the  lead  battery 
are  such  that  it  is  very  doubtful  whether  it  will  ever  be  suc- 
cessful in  propelling  cars  unaided  by  other  sources  of  power, 
(ueat  results  are  expected  from  the  experiments  now  being  made 
in  Chicago;  but  great  results  have  been  expected  before,  and  I 
do  not  look  for  results  in  Chicago  much  different  from  those  that  have 
preceded.  It  is  claimed  that  the  batteries  in  use  in  Chicago  will  show 
a  much  longer  life  than  any  that  have  as  yet  been  tried.  liut  even 
if  the  life  of  the  plate  were  all  that  could  be  desired,  we  would  not 
feel  warranted  in  recommending  the  system. 

There  is  another  phase  of  this  method  of  application  which  is  used 
somewhat  extensively  in  Europe.  In  some  of  the  larger  cities  on  th^ 
Continent  there  is  a  prescribed  area  within  which  overhead  linesare  not 
allowed  to  be  erected.  To  overcome  this  difficulty  the  cars  are  sup. 
plied  with  batteries  sufficiently  large  to  propel  them  at  a  low  rate  of 
speed  for  a  distance  of  three  or  four  miles  from  the  point  where  the 
overhead  line  ends,  into  the  city  and  return.  While  the  cars  are  com- 
pleting the  trip  the  batteries  are  charged  from  the  overhead  wire.  I 
am  sure  such  an  arrangement  would  not  commend  itself  to  any  prac- 
tical railroad  manager,  except  as  a  makeshift  in  such  government 
ridden  cities  as  exist  in  Europe.  There  are  only  two  cities  in  this 
country  where  such  an  arrangement  might  reasonably  be  considered, 
and  in  those  cities  the  slotted  conduit  has  (and  I  believe  wisely)  been 
adopted. 

The  advantages  of  this  method  are  apparent.  Aside  from  the  lack 
of  overhead  lines  in  the  crowded  city  center,  which  is  purely  esthetic, 
the  most  marked  advantage  is  the  lack  of  necessity  for  changing  the 
batteries  for  charging.  But  this  advantage  is  offset  by  the  fact  that 
as  the  charging  is  done  en  route  the  current  for  charging  must  be 
transmitted  over  the  feed  wires  in  addition  to  the  current  necessary 
for  propelling  the  car  with  its  extra  weight  of  battery,  thus  increasing 
the  loss  due  to  charging.  The  power  transmitted  may  be  divided 
as  follows: 

1.  For  propelling  the  car  without  the  battery. 

2.  For  propelling  the  extra  weight  of  the  battery. 

3.  For  charging  the  battery. 

I  regret  that  I  have  been  unable  to  get  accurate  data  showing  the 
relation  of  these  items  to  each  other.  But  I  feel  satisfied  that  the 
extra  cost  of  feeder  cables  due  to  the  extra  power  transmitted  and 
the  decrease  in  efficiency  will  more  than  offset  any  saving  in  the  cost 
of  linework,  while  the  cost  of  operation  must  be,  and  is  acknowledged 
to  be  in  excess  of  the  less  complicated  system  in  common  use  in  this 
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Cduntry.  The  fact  that  overhead  linesare  in  use  up  to  the  proscribed 
limit  and  that  the  battery  is  only  used  where  it  is  compulsory  speaks 
volumes.  It  is  also  significant  that  the  commissions  appointed  by  the 
larger  roads  in  England  and  Scotland  to  investigate  the  various 
methods  of  traction  in  vogue  throughout  Europe  and  America  have 
vetoed  any  form  of  battery  car. 

The  following  data  are  taken  from  the  writings  of  Mr.  Dawson  and 
others: 

Comparative  data  of  accumulator  cars. 

^  Paris.    Berlin.    \  lenna. 

Lead.    Lead.  Cop.  Znc. 

Passengers  carried 50  3'  ^'^ 

Empty  car,  weight,  lbs 18.081        19,843       16,097 

Loaded ».'99       2'.«'»       ^l.OSr, 

Weight  of  cells,  lbs 3.T49  7,270  3,969 

Number  ol  cells 56  88  136 

Capacity  ol  cells,  ampere-hours 230  1.30  30(1 

Power  per  car-mile  required  at  power  house.  Board  of 

Trade  units I'^O         I-O'^         l-'S" 

Data  of  accumulator  cars  running  in  Paris. 

Number  of  cells "^8 

Number  of  plates  per  cell '1 

Size  of  plates,  ins --- 7Ji  x  7K 

Thickness  of  negative  plates,  ins -236 

Thicknes  of  positive  plates,  ins - - -^'S 

Weightof  plates,  lbs - --  39.69 

Capacity,  ampere-hours -  ^50 

Elticiency.  percent '0 

.^ve^age  discharge  rate - 3o 

Maximum  discharge  rate - 100-120 

Life  of  negative  plate,  car-miles 93.7.W 

Life  of  positive  plate,  car-miles 8,750 

Passengers  carried --- 50 

Weightof  loadedcar,  lbs - 30.870 

Weight  of  cells,  lbs 6,615 

Data  of  accumulator  line  at  the  Hague,  iSqi.    Julien  accumulators. 

Length  of  line,  miles 3-5 

Maximum  grade,  per  cent  1.50 

Weight  of  car,  loaded,  tons I*  to  16 

Numberof  cells - 19J 

Weight  of  cells,  tons ■* 

Maximum  speed,  miles  per  hour 12.5 

Maximum  distance  run  with  one  charge,  miles  44 

.\verage           '*           "        "      "           *'           "     - 35 

Capacity  ol  cells,  ampere-hours  per  pound  of  plate 4.5 

Positive  plate  can  run  without  renewal 9,000  to  11,000  miles. 

Cost  of  maintenance  of  cells,  per  car-mile,  pence .85 

Cost  of  handling  cells,  per  car-mile .33 

Board  ol  Trade  units,  consumed  per  car-mile.. 1.080 

Probable  maximum  ol  discharge  rate,  amperes 130 

Cost  of  running  accumulator  cars  in  Birmingham,  England,  per  car- 
mile  in  iSg3. 

Wages 3,37  pence.  6.74  cents. 

Fuel 1.76      "  3.52      " 

Stores 68      "  1.3li      " 

Waterandgas - 12      "  .2!      " 

Sundries - 17      "  .34      " 

Repairs  and  maintenance 6.49      "  10.98      " 

11.59      '■  23.18     •• 

Car-miles  run  140.993. 

Working  expenses  of  accumulator  traction  in  Paris  in  1893,  per 
car-mile. 

General  expenses -      .204  pence.  .408  cents. 

Cost  of  power 2.828      "  5.656      " 

Maintenance  and  handling  of  accumulators 2.537      "  5.074 

Motorman  and  assistants 1.210      *•  2.420      " 

Maintenance  of  motors  and  trucks 1.410      "  2.820      " 

Heating,  lighting  and  various 0.1.38      "  .276      " 

8.327      '•  16.651      " 

Car-miles  run 144,718. 

Comparative  cost  of  various  systems  of  traction  in  Paris  in  cents, 
per  car-mile. 

Horses  .- - --- - 17.10  cents. 

.\ccumulator 10.66      " 

Hot-water  locomotives 10.78      " 

Overhead  trolley  system 9.24      " 

A  third  phase  of  the  battery  car  system  is  the  battery  locomotive. 
Aside  from  special  forms  such  as  the  Heilmann  locomotive,  the  one 
most  worthy  of  mention  is  the  experiment  on  the  New  York  elevated 
railway,  in  which  the  battery  is  connected  in  multiple  with  the  motors 
and  charges  or  discharges  according  to  the  demands  of  the  train. 
When  the  demand  of  the  motors  is  sufficient  to  lower  the  pressure 
on  the  line  to  or  below  that  of  the  battery,  the  battery  will  then  dis- 
charge into  the  motors,  thus  relieving  the  feeders.  When  current 
is  shut  off  from  the  motors,  the  battery  will  charge.     No   results  of 


this  experiment  have  been  made  public  yet,  but  it  is  difificult  to  see 
how  much  is  to  be  expected.  It  has  the  advantage  of  maintaining  a 
fairly  constant  pressure  at  the  motors,  but  this  can  be  accomplished 
better  in  other  ways,  as  I  shall  show  later.  It  subjects  the  battery  to 
usage  which  history  has  proved  to  be  disastrous  to  its  life  and  effi- 
ciency. In  this  method  the  extra  weight  of  the  battery  has  the  cer- 
tain advantage  of  giving  additional  adhesion  to  the  rails. 

While  not  wishing  to  seem  pessimistic,  I  must  confess  that  to  me 
the  outlook  for  the  battery  car  is  not  bright,  and  I  do  not  look  foi 
much  improvement  unless  some  combination  of  elements  be  discov- 
ered whose  characteristics  are  entirely  different  from  the  lead  battery 

The  Application  of  Storage  Batteries  on  the  Ends  of  Long 
Lines, 

In  such  applications  the  conditions  are  entirely  different. 

The  battery  in  this  case  acts  essentially  as  a  pressure  regulator. 
The  conditions  do  not  restrict  the  size  of  the  plates,  so  that  the  plates 
can  admit  of  such  a  size  that  the  current  density  on  discharge  can  be 
kept  well  within  the  limits  of  normal  discharge;  and  in  consequence  of 
this,  the  battery  is  not  subject  to  the  great  loss  of  efficiency,  due  to 
the  fall  of  e.  m.  f.  on  discharge. 

Only  a  few  such  installations  have  been  made,  two  of  which  are  on 
the  Isle  of  Man;  one  has  been  installed  by  the  Anaconda  Mining 
Company  at  Butte,  Montana;  there  is  also  a  small  plant  at  Merrill, 
Wis.  The  first  installation,  however,  that  has  been  made  for  any 
large  city  road  for  its  suburban  service,  I  find,  is  the  one  installed  by 
the  Union  Traction  Company  of  Philadelphia,  Pa. 
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KIG.  2. — HATTERV    DISCHARGE    THROUGH    RHEOSTAT. 

The  road  was  originally  a  horse  car  line  which  ran  as  far  as  the 
depot  at  Pelham,  a  distance  of  7.3  miles  from  the  power  house.  Con- 
duits and  cables  were  installed  for  operating  a  number  of  cars  which 
were  supposed  to  be  amply  sufficient.  The  phenomenal  increase  in 
the  travel,  however,  necessitated  a  large  increase  in  the  car  service- 
In  addition,  the  success  of  the  line  warranted  its  extension  to  Chest- 
nut Hill,  2.3  miles  farther.  More  recently  the  line  has  been  extended 
down  a  long  grade  to  HiUcrest  avenue,  and  from  HiUcrest  avenue  to 
the  Wheel  Pump  on  the  Bethlehem  Pike  1.6  miles  farther,  making  the 
line  11.2  miles  from  the  power  house,  with  the  first  extension  of  the 
line  to  Chestnut  Hill,  the  underground  cable  was  also  extended,  but 
the  drop  in  pressure  over  this  long  line  made  it  impossible  to  run  the 
requisite  number  of  cars,  as  the  speed  of  a  trolley  car  is  approximately 
in  the  direct  ratio  to  the  applied  e.  m.  f.  The  cables  for  feeding  this 
section  consisted  of  one  cable  extending  to  Chestnut  Hill,  one  to 
Chelten  aveime  and  one  to  Wayne  Junction,  about  five  miles  from 
the  station;  all  these  cables  were  1,000,000  c.  m.  in  area,  copper, 
rubber  covered  and  leaded,  laid  in  terra  cotta  ducts.  The  invest- 
ment in  feeders  for  this  line  had  reached  a  point  considerably  above 
Sioo.ooo  not  including  the  conduits.  To  have  increased  the  cable 
system  so  as  to  have  supplied  this  section  properly  would  have 
required  about  336,000  ft.  of  i,ooo,ooo-c.  m.  cable.  At  Si. 05  per  ft. 
laid,  this  would  amount  to  §352,800;  deducting  the  value  of  cables 
which  were  already  laid,  and  which  is  estimated  at  $79,000  we  find 
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FIG.  3. — VOLTMETER  CHART  TAKEN  AT  CHESTNUT  HILL  HEFORE  THE 
BATTERY  WAS  INSTALLED, 


FIG.  4.— VOLTMETER  CHART  TAKEN  AT  BEACH  AND  GREEN  STREET 
POWER  HOUSE. 
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FIG.   5.— DIAGRA.M   OF   CHESTNUT   HILL   CABLES. 


PIG.  6.— VOLTMETER   CHART    FROM    BATTERY     HOUSE   AFTER   THE 
BATTERY    WAS    INSTALLED. 


FIG.   7.— BOOSTER    VOLT.VIETER   CHART, 


so 
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FIG.  S.— CURRENT  AND   PRESSURE  CURVES  AT  WOONSOCKET  BEFORE 
BATTERY    WAS   INSTALLED. 

that  the  extra  cost  for  cables  without  conduits  would  have  been  S273,- 
800;  this  figure  is,  of  course,  prohibitive. 

In  order  that  you  may  appreciate  the  condition  of  the  line  previous 
to  the  installation  of  the  battery,  I  would  call  your  attention  to  Fig. 
3  which  shows  a  recording  voltmeter  chart  taken  at  Chestnut  Hill^ 
and  to  Fig.  4  which  shows  the  pressure  at  the  station  bus  bar  on  the 
same  day;  350  volts  was  frequently  touched;  the  average  was  a  little 
over  400  volts  with  530  at  the  bus  bar. 

It  was  necessary,  therefore,  to  furnish  some  means  of  keeping  up 
the  pressure.  If  a  station  had  been  built  at  that  pomt,  it  would  of 
necessity  have  been  small  and  inefficient.  From  records  taken  at 
the  main  power  house,  it  was  found  that  it  would  be  necessary  to 
provide  a  station  of  about  750-k.  w.  capacity;  such  a  station  would 
have  cost  about  SS5  per  h.  p.,  or  a  total  of  $85,000.  .'\  battery  station 
on  the  other  hand  required  but  little  real  estate,  and  would  be  inex- 
pensive to  operate,  its  cost  would  be  considerably  less  than  a  power 
station.  In  the  Chestnut  Hill  plant  the  entire  cost  of  real  estate, 
battery  and  building  was  approximately  §25,000;  to  this  must  be 
added  the  cost  of  a  booster  in  the  main  power  house.  This  required 
a  200-k.  w.  generator,  which  with  its  engines  would  cost  about  §8,000. 
The  total  cost  of  battery  and  booster  would,  therefore,  have  been 
533,000.  In  this  installation,  however,  they  simply  adapted  a  300-k.  w. 
generator  at  their  power  house  to  this  service,  so  that  they  were  put 
to  but  little  extra  expense  in  the  power  house  for  adapting  it  to 
booster  purposes.  We  find,  therefore,  that  deducting  833,000  the  cost 
of  the  battery  and  booster,  from  §85,000,  the  cost  of  a  station,  that  the 
difference  in  first  cost  is  §52,000  in  favor  of  the  battery.  In  addition 
to  this,  they  were  put  to  an  expense  of  a  little  over  §13,000  for  changes 
in  the  cable.  In  the  estimates  that  follow  I  do  not  include  any  cost 
or  interest  on  the  cable,  as  the  investment  would  have  been  about  the 
same  whether  they  had  built  a  station  or  installed  a  battery.  It  is 
very  apparent,  therefore,  from  the  facts  given,  that  on  a  score  of  the 
first  cost,  the  battery  was  by  far  the  cheapest  installment  which  they 
could  make.  In  order  that  you  may  better  understand  the  results 
which  1  propose  to  give  in  reference  to  the  operation  of  this  battery, 
I  beg  to  describe  the  plant  somewhat  more  in  detail. 

You  will  see  by  Fig.  5,  there  are  three  cables  concerned  in  this 
work,  which  are  numbered  No.  3,  No.  4  and  No.  7,  all  of  1,000,000 
c.  m.  in  area;  the  lengths  of  these  cables  are  shown  on  the  diagram. 
Cable  No.  4  is  the  only  one  which  supplies  the  trolley  wire  direct;  or, 
in  other  words,  all  the  taps  from  the  underground  cable  to  the  trolley 
wire  are  tapped  on  Cable  No.  4;  this  cable  runs  all  the  way  from  the 
bus  bar  at  the  power  house  to  the  end  of  the  line  on  the  Reading 
Pike  at  Chestnut  Hill.  It  feeds  in  all  about  12  miles  of  trolley  wire. 
Cable  No.  3  runs  direct  from  the  power  house  to  the  bus  bar  at  the 
battery  hou  e,  as  shown  in  the  diagram.  Cable  \o.  7  simply  aug- 
ments the  capacity  of  cable  No.  3. 

In  ordinary  operation  the  current  on  cable  No.  3  passes  through 
the  booster  at  the  power  house,  by  which  the  initial  pressure  is  raised 
150  volts  more  or  less  above  the  ordinary  bus  bar  pressure  of  550 
volts.  Fig.  7.  By  this  means  the  drop  in  the  cable  is  overcome,  so 
that  the  pressure  at  the  battery  house  can  be  adjusted  to  a  point 
where  the  battery  varies  but  little  to  either  side  of  the  zero  point  or, 
in  other  words,  it  charges  and  discharges  continually  maintaining  the 


load  on  cable  No.  3  nearly  constant,  and  consequently  maintaining  a 
constant  e.  m.  f.  where  the  current  passes  out  from  the  battery  house 
through  cable  No.  4,  as  shown  in  Fig.  5.  This  cable  (No.  4)  is  there- 
fore fed  from  two  points,  namely,  from  the  power  house  end  at  550 
volts  and  from  the  Chestnut  Hill  end  at  about  515  volts.  As  a  con- 
setiuence,  the  distribution  along  the  line  from  Wayne  Junction  to  the 
end  at  Chestnut  Hill  is  comparatively  uniform  and  is  now  very  satis- 
factory. 

.\t  first  the  battery  was  allowed  to  discharge  during  the  day  about 
three  times  as  much  as  it  charged,  making  up  the  charge  at  night 
between  the  hours  of  1  a.  m.  to  5  a.  m.  Later  the  amount  of  day  dis- 
charge was  decreased  until  the  charge  and  discharge  were  about 
equal.  The  first  gave  a  very  even  voltage  of  a  little  over  500.  With 
the  present  method  the  voltage  is  somewhat  more  irregular,  but  the 
average  is  somewhat  higher,  liy  keeping  the  battery  continually  up 
to  full  charge,  the  night  man  has  been  dispensed  with. 

Fig.  6  is  a  copy  of  an  average  voltmeter  chart  after  the  battery 
was  installed.  When  the  load  in  the  line  is  low,  the  current  going 
over  the  cable  No.  3  to  the  battery  house,  divides  at  the  bus  bar,  one 
part  supplying  the  necessities  of  the  line,  the  other  part  charging  the 
battery.  When  the  demand  on  the  line  is  heavy,  the  pressure  drops 
a  little  at  the  batlery  house;  all  the  current  going  over  cable  No.  3 
will  pass  out  over  cable  No.  4,  and  in  addition,  the  battery  will  dis- 
charge sufficiently  to  make  up  for  the  extra  demand  for  current. 
This  has  the  effect,  as  1  have  stated  above,  of  keeping  an  almost  con- 
stant load  on  cable  No.  3.  At  times  the  load  on  cable  No.  3  has 
become  so  heavy  as  to  exceed  the  cable's  capacity.  At  such  times 
by  an  arrangement  of  switches  at  the  power  house,  shown  in  Fig.  5, 
cable  No.  4  is  put  on  the  booster  as  well  as  cable  No.  3.  In  doing 
this,  the  current  through  the  booster  is  largely  increased,  but  the 
pressure  can  be  reduced  from  about  250  to  125  or  130  volts,  (see  Fig. 
7)  and  in  addition,  a  belter  pressure  is  obtained  at  the  Wayne  Junc- 
tion end  of  the  section. 

COST   OF   OPERATING. 

For  volt  and  ampere  meter  readings  taken  from  the  power  house 
in  October,  i8g5,  we  find  that  136,576,911^  watt-hours  were  delivered 
to  the  line  at  the  battery  house.     These  figures  I  may  explain  do  not 
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FIG.   9. — CURRENT   AND   PRESSURE   CURVES   AFTER    BATTERY    WAS 
INSTALLED   AT  WOONSOCKET. 

include  the  watt-hours  generated  by  the  booster,  since  we  have 
assumed  that  this  entire  amount  is  lost  in  transmission.  As  a  matter 
of  fact,  this  is  not  strictly  correct;  but  if  a  station  were  operated  at 
Chestnut  Hill,  it  would  be  run  at  a  bus  bar  pressure  a  little  above  the 
battery  pressure,  and  therefore  for  our  present  purposes  the  assump- 
tion is  correct.  From  our  experience  in  operating  power  houses  of 
various  capacities  we  find  that  a  power  house  operated  at  Chestnut 
Hill  under  conditions  which  I  have  described  would  cost  about  1.5 
cents  per  kilowatt-hour.  We  therefore  got  the  following  as  the  cost 
of  generating  the  number  of  k.  w.  h.  required   by  the   Chestnut   Hill 
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branch  during  the  month  of  October,  i8q6,  if  furnished  by  a  station 
at  Chesnut  Hill: 

134,»<8k.  w.  h.  at  1.5  cents |2,032  73 

Interest  on  185.000  at  5  per  cent  per  annum 354  17 

Depreciation  on  machinery,  etc.,  at  5  per  cent  per  annum 354  17 

Insurance,  taxes,  etc aOO  00 

Total  cost  of  operation  for  the  month  by  direct  methods $2,931  07 

Actual  cost  of  operating  the  battery  and  booster. 

Watt-hours  delivered  to  cable  No.  3  by  bus  bar 136,576,919 

Watt-hours  generated  by  booster 31,234,648 

Total  watt-hours  delivered  to  cable  No.  3 170,811, SB? 

The  cost  of  operating  the  power  house  for  the  month  of  October, 
exclusive  of  interest  and  depreciation,  was  7  mills  per  k.  w.  h.;  there- 
fore, we  obtain  the  following: 

170,811.567  k.  v\-.  h.  at  0.7  cent $1,195  68 

Cost  of  labor  and  supplies  at  battery  house 179  73 

Total »1.37S  41 

Depreciation  of  battery  at  5  per  cent  per  annum 83  33 

Interest  at  5  per  cent  per  annum  on  t33,000 I:i7  60 

Taxes,  insurance,  etc :i2  CO 

Total  cost  of  operation $1,623  34 

Deducting  this  from  the  cost  of  operating  by  a  station  at  Chestnut 

Hill,  we   find  the  difference  in  favor  of  the  battery  for  the  month 

would  be, Si, 302. 83. 
Since  October  i,  i8q6,  the  method  of  operating  has  been  somewhat 

changed  and  by  installing  wattmeters  more  accurate  data  have  been 

obtained. 

During  the  month  of  May,  1S97,  there  was  delivered 

To  cable  No.  3  at  550  volts 101.760,000  watt-hours. 

To  cable  by  booster 28,960,380     '■ 

Total  at  station l;W.710,380     " 

Total  delivereJat  battery  house 103,673,448     " 

Lessamount  lost  in  battery 620,000 

Total  output  at  battery  house  to  line 103.053,448     " 

iai,053.418watt.hours  at  1.5  cents  per  k.  w.  h $1,545  80 

Interest  on  $85,000  at  5  per  cent  per  annum :351  17 

Depreciation  at  6  per  cent  per  annum 3o4  17 

Insurance,  taxes  and  miscellaneous 200  00 

Total  cost  for  May,  1897,  by  direct  method $2,454  14 

.Actual  cost  of  operating  battery  ; 

130,710.:i80  watt-hours  at  .6  cent  per  k.  w.  h $  784  26 

Cost  of  labor  and  supplies 163  67 

$  917  93 

Depreciation  of  battery  at  5 per  cent  per  annum 83  33 

Interest  at  5  per  cent  per  annum  on  $:i3,000 I:i7  50 

Taxes,  insurance  and  miscellaneous 32  00 

Total  cost  of  operation $1,100  76 

Note  :  Cost  of  operating  power  house  for  May,  1897,  was  6  mills  per  k.  w  li.: 
5  per  cent  depreciation  of  battery  is  the  amount  guaranteed  by  the  makers. 

Deducting  $1,100.76  the  actual  cost  of  operating  battery  for  May, 
I. S<;7,  from  §2,454.14,  the  cost  if  station  had  been  built  at  Chestnut 
Hill,  we  find  a  saving  of  Si,353..lS  in  favor  of  the  battery. 

We  may  safely  say,  therefore,  that  the  saving  by  using  the  battery 
is  about  Si,35o.oo  per  month  or  about  Si6,20o.oo  per  year. 

RECAPITULATION. 

Saving  in  cost  of  installing   battery  over  a   new  power  sta- 
tion for  Chestnut  Hill 852,000  00 

Saving  in  operation  per  annum 16,200  00 

These  results  speak  for  themselves,  and  need  no  further  comment. 
The  following  data  may  also  be  of  interest: 

October,  '96.    Mav,  '97. 
Watt  hours.    Watt  hours. 

Highest  charge  for  21  hours 456,000  300  000 

Lowest        ••         ••   24  hours 312,000  1.50  000 

Average      "         "   24  hours 385,161  218,380 

Highest  discharge  lor  34  hours 466,000  ;50,fi00 

Lowest  •■  ••    24  hours 216,000  150,000 

Average        "  "    24  hours 829,419  198.380 

Average  cfticiency  for  the  month,  per  cent 85.5  90.8 

.Average  day  charge,  amperes 46  45.8 

Average  night  charge.     "        155  ... 

Average  discharge,         "        50  48.7 

(  Highest  4    to  1. 

Ratio  of  the  night  rliarRc  lo  the  day  charge i  Lowest  1V4  to  1. 

(  Average  2.63  to  1. 
<i<  n.iiHR  •M.  May,  '97. 

i  Highest  I  lo4.4.'>  I  to  1.5. 

Lowest  1  to  l.8>i  1   to  .78. 

Average  1  lo  2  9J  1  to  1.10. 


"Maximum  specific  gravity  at  6  a.  m 1.210 

Minimum 0  a.  m 12 

.Average  6  a.  m 1207 

The  above  are  the  specific  gravities  at  the  end  of  full  charge: 

Maximum  specific  gravity  at    6  p.  m 1-201 

Minimum        "  "        "     6  p.  m 1.184 

.Average  "  "       "     6  p.  m 1192 

Maximum       "  '■        "    12  p.  m 1.194 

Minimum       "  "       "    12  p.  m 1.182 

Average         "  "        "    12  p.  m 1.188 

At  a  specific  gravity  of  1. 16  the  battery  would  be  about  empty,  so 
that  we  find  at  no  time  was  the  battery  more  than  half  discharged. 

At  the  end  of  15  months  of  continuous  operations,  we  have  only 
had  to  repair  two  leaky  tanks  at  an  expense  of  about  $25.  The  posi- 
tive plates  look  as  good  as  when  first  installed,  and  show  no  depre- 
ciation whatever;  the  negatives  on  the  other  hand  have  contracted 
somewhat  and  some  of  the  plugs  have  cracked,  but  this  in  noway 
impairs  their  usefulness. 

This  method  of  power  distribution  cannot  be  considered  economical 
per  se,  but  where  the  conditions  are  such  as  we  have  described,  there 
is  no  tjuestion  as  to  the  economy  in  favor  of  the  battery. 

Application  of  Battery  to  Power  House. 

This  form  of  installation  has  not  become  very  generally  appreciated 
in  this  country,  and  but  few  installations  have  been  made.  As  its 
advantages  become  better  known,  1  feel  confident  the  practice  will 
become  more  general. 

The  wide  fluctuations  in  load  in  railway  power  houses  are  now 
well  known.  The  average  daily  load  varies  from  50  per  cent  of  the 
maximum  in  small  stations  to  70  per  cent  of  maximum  in  the  largest 
stations.  From  a  very  large  number  of  observations  in  all  parts  of 
the  country  1  find  that  in  the  majority  of  stations  the  average  load  is 
very  close  to  two-thirds  of  the  maximum  load.  Now  it  is  also  a  well 
known  fact  that  the  maximum  economy  of  the  steam  engine  exists 
for  a  very  small  range  of  load,  and  that  on  each  side  of  the  point  of 
maximum  economy  the  efficiency  falls  off;  rapidly  on  the  overload, 
somewhat    less   rapidly  on   the   underload.     The  result  is  apparent. 


FIO.  10.  — HEAVY  LINE  SHOWS  OUTPUT  OF  FOUR  GENERATORS  WITHOUT  BATTERY. 
LHJHI  LINE  SHOWS  OUTPUT  OF  THREE  GENERATORS  WirH  HATTEKV. 
EASTON  TRANSIT  CO.,  EASTON,  PA. 

In  most  stations  the  engines  at  the  best  have  an  average  load  of 
only  two-thirds  their  most  efificient  load,  and  as  a  consequence  con- 
sume over  4.5  lbs.  of  coal  per  kilowatt-hour. 

With  badly  regulated  engines,  and  especially  with  water  power 
plants,  the  changes  in  load  are  accompanied  by  variations  in  speed 
and  consequently  in  voltage.  These  troubles  may  be  entirely  cor- 
rected by  Installing  a  battery. 

The  battery  in  this  case  becomes  distinclly  a  load  regulator.  Kigs, 
8  and  9  show  results  obtained  at  Woonsocket,  which  is  a  water  power 
plant.  In  Kig.  8  the  load  is  carried  entirely  by  the  generators,  and 
as  is  to  be  expected,  the  potential  curve  is  very  irregular,  varying 
almost  100  volts,  while  the  current  varii'S  from  o  to  250  amperes. 
The  action  of  the  battery  is  shown  in  Kig.  9,  where  the  generator  load 
\aries  about  50  amperes  and  the  potential  curve  is  most  regular. 
Kig.  10  shows  the  results  obtained  at  Kaston,  Pa.  In  this  case  the 
battery  is  quite  small  and  the  advantage  is  not  <|uite  so  marked  as  it 
would  be  if  a  larger  battery  were  used.  Instead  of  using  four 
generators,  however,  they  are  able  now  to  operate  the  same  number 
of  cars  with  three  engines.  No  cost  figures  for  these  plants  are  made 
public,  but  the  increased  efficiency  is  made  apparent. 

It  is  necessary  that  the  capacity  of  the  battery  should  bear  a  larger 
ratio  to  the  output  of  the  station  than  is  necessary  for  potential 
regulation  as  described  in  the  previous  section  of  this  paper.  In 
potential  regulation  a  comparatively  small  battery  is  necessary,  since 
by  changing  the  potential  of  booster  from  time  to  time  during  the 
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day  the  charge  and  discharge  can  be  kept  very  low.  In  the  case 
described  a  battery  rated  at  120  amperes  has  successfully  regulated 
for  a  total  output  of  1,400  amperes.  For  load  regulation,  however, 
the  battery  should  have  a  capacity  equal  to  one-third  the  maximum 
output  of  the  station.  The  average  load  of  the  station  may  then  be 
made  the  maximum  load  of  the  engines,  the  battery  taking  care  of 
the  fluctuations. 

As  in  the  previous  case  there  are  no  physical  limitations  to  be 
placed  on  the  size  of  the  plates  to  be  used,  and  the  charge  and  dis- 
charge may  be  kept  well  within  the  normal  rates.  Under  such  con- 
ditions the  efficiency  of  the  battery  is  high,  85  to  90  per  cent,  and  the 
deterioration  very  low.  In  most  cases  no  additional  labor  will  be 
required. 


The  President:  Gentlemen,  you  have  heard  Mr.  Hewitts  paper. 
We  would  like  to  have  it  fully  discussed. 

Mr.  McCorniack,  of  Brooklyn:  Mr.  Hewitt,  1  understood,  stated 
that  there  were  two  cities  in  the  United  States  where  a  car  storage 
battery  would  be  applicable.     1  would  ask  to  what  cities  he  refers. 

Mr.  Hewitt:  1  have  in  mind  the  cities  of  New  York  and  Washing- 
ton. There  may  be  other  cities  which  would  like  to  have  that  sys- 
tem, but  these  are  the  only  two  which  are  seriously  considering  the- 
matter. 

Mr.  .McFadden,  of  Chester:  Do  you  recommend  the  storage  bat- 
tery in  conjunction  with  the  booster  in  smaller  stations,  or  the  booster 
itself;  say  with  a  capacity  of  goo  amperes? 

Mr.  Hewitt:  From  my  observation  I  believe  that  all  small  stations 
would  be  benefitted  in  a  large  measure  in  their  economy,  if  they  had 
a  storage  battery.  Of  course,  the  question  of  investment  must  be 
considered  in  all  these  cases;  but  as  a  general  principle,  the  operation 
of  the  station  would  be  economized,  if  the  battery  can  be  used  as  an 
auxiliary. 

Mr.  MacFadden:  What  is  the  difference  in  cost  per  k.  w.  h. 
between  the  output  of  the  booster,  independent  of  the  battery? 

Mr.  Hewitt:  The  only  case  in  which  I  have  had  personal  experi- 
ence is  the  one  in  Philadelphia.  I  assume  the  output  of  the  booster 
to  be  the  same  as  the  general  output  of  the  station.  We  do  not  keep 
separate  records  of  the  cost  of  it,  and  it  would  be  impossible  to  do  so 
The  steam  furnished  for  the  battery  engines  is  from  the  same  source  as 
the  steam  furnished  for  the  other  engines,  and  we  could  not  separate 
them;  but  I  have  taken  the  cost  of  the  station  for  the  months 
described,  and  assumed  that  was  the  pro  rata  cost  of  the  k.  w.  h.  gen- 
erated by  the  booster. 

Mr.  Harrington,  of  Camden:  Task  Mr.  Hewitt  if  the  manufacturers 
of  the  battery  installation  have  guaranteed  the  depreciation,  and  if  so, 
what  the  guarantee  is? 

Mr.  Hewitt:  The  storage  battery  people  will  guarantee  the  depre- 
ciation, and  they  have  guaranteed  the  depreciation  in  our  case.  I 
believe  it  is  for  five  or  10  years,  and  at  a  certain  rate  pro  rata  to  the 
cost  of  the  battery.  I  do  not  feel  at  liberty  to  say  just  what  the  figure 
is.  I  do  not  think,  however,  that  there  is  any  special  secret  about  it. 
Any  man  who  wants  to  purchase  a  battery  will  get  the  information 
from  a  battery  company. 

Mr.  Patterson,  of  Salt  Lake  City:  I  am  very  much  interested  in 
Mr.  Hewitt's  paper.  It  brings  out  s.ime  things  that  I  have  been 
thinking  of  along  this  same  line.  We  in  Salt  Lake  City  have  a  steam 
plant  as  well  as  a  water  power  plant,  and  we  are  now  running  our 
system  by  water  power  18  miles  from  the  city.  We  have  occasionally, 
not  often,  been  caused  to  shut  down;  once  from  a  snow  slide,  which 
swept  away  the  channel  which  we  had  around  the  mountain,  and  once 
from  losing  a  bucket  off  the  wheel.  We  still  have  our  steam  plant  kept 
in  good  running  order,  but  it  takes  from  an  hour  to  an  hour  and  a  half  to 
steam  up  when  these  things  occur.  I  was  thinking  when  listening  to 
the  paper,  that  it  might  be  possible  to  operate  a  storage  battery  in 
connection  with  our  plants.  I  would  like  to  ask  Mr.  Hewitt  if,  in  his 
opinion,  if  we  can  have  a  storage  battery,  and  if  it  would  be  a  plausi- 
ble scheme  to  turn  the  current  after  shutting  down  (we  are  at  present, 
on  average  days,  not  counting  the  big  days,  running  from  300  to  500 
amperes),  and  run  the  plant  by  a  battery;  and  if  so,  at  which  end  of 
the  plant  would  it  be  be  best  to  put  the  battery?  I  presume,  of 
course,  at  the  transformer  end. 

Mr.  Hewitt:  I  think  I  am  right  in  saying  that  the  transmission 
referred  to  us  by  the  gentlemen  is  an  alternating  current  transmis- 
sion; and  there  are  difficulties  in  working  a  storage  battery  in  con- 
junction with  an  alternating  current.     For  that  reason,  it   would  be 


impracticable  to  put  the  battery  at  the  generating  end.  To  put  it  at 
the  steam  plant  end,  which,  I  presume,  is  in  the  city,  is  simply  a  ques- 
tion of  dollars  and  cents.  A  battery  can  be  bought  large  enough  to 
run  any  road  in  the  United  States,  if  you  want  to  pay  for  it.  It  takes 
a  pretty  large  battery  to  run  the  road,  independent  of  all  other 
sources,  but  it  is  simply  a  question  of  dollars  and  cents  entirely.  In 
using  the  battery,  in  conjunction  with  other  sources  of  power,  as  I 
have  explained  in  the  paper,  you  take  up  simply  the  fluctuations,  and 
let  the  station  do  the  main  work;  but  to  have  a  battery  installation 
1  irgo  enough  to  do  the  entire  work,  and  make  up  the  fluctuations  as 
well,  you  would  find  it  necessary  to  have  a  pretty  large  battery  for 
any  ordinary  road,  but  it  can  be  done,  if  you  want  to  buy  it. 

Mr.  MacFaden:  Would  you  consider  it  economical  to  have  a 
booster  and  storage  battery  combined,  as  a  booster  line,  where  you 
would  only  want  the  power  at  certain  times,  during  heavy  loads  and 
on  heavy  grades.  The  reason  I  ask  is  that  we  have  a  booster  and 
only  use  it  as  required,  and  we  have  very  good  results,  using  it  with- 
out any  storage  battery  at  all.  I  do  not  know  about  the  economy. 
Would  it  be  better  to  have  the  battery  in  conjunction  with  the  booster, 
for  su,  h  work,  or  turn  the  generator  into  a  booster?  We  can  use  it 
either  way,  as  required.  If  we  ilo  not  use  it  as  a  booster,  we  can  run 
It  as  a  generator. 

Mr.  Hewitt:  In  the  case  referred  to  at  Chester,  I  do  not  think  the 
battery  would  add  to  their  economy.  The  battery,  as  a  potential 
regulator  on  the  end  of  a  long  line,  becomes  useful  when  the  varia- 
tions are  so  great  that  in  case  of  a  sudden  stopping  of  the  cars,  the 
potential  would  go  so  high  as  to  do  damage.  For  instance,  at  Chest- 
nut Hill,  on  our  plant  there,  we  at  times  have  the  booster  as  high  as 
250  volts,  above  the  usual  550  volts,  making  800  volts  in  all.  If  the 
cars  should  be  stopped  or  blocked  at  any  point,  the  potential  would 
go  very  high,  and  become  dangerous  aud  blow  out  the  lights  in  the 
lamps  and  cause  damage  to  controllers  and  other  consequences 
would  be  sure  to  follow.  The  battery  prevents  the  pressure  going 
up  in  such  cases.  In  the  case  the  gentleman  has  mentioned,  where 
the  potential  does  not  have  to  be  boosted  as  high  as  to  be  dangerous, 
and  is  only  boosted  at  times  of  heavy  load,  when  the  potential  on  the 
end  of  the  line  is  within  safe  limits,  I  do  not  think  it  would  be  econ- 
omical to  use  a  battery.  The  local  conditions  of  every  case  must  be 
considered  in  all  such  installations. 

Mr.  Mundy,  of  Louisville:  I  desire  to  ask  about  the  application 
of  the  battery,  particularly  in  suburban  work,  such  for  instance,  as 
race  track  travel,  without  the  use  of  the  booster.  If  the  battery  were 
mounted  in  cars,  would  it  be  practicable  to  run  these  cars  out  in  cases 
of  special  loads  to  the  end  of  the  route,  when  you  will  have  the  load, 
aad  then,  during  the  race  or  anything  of  that  sort,  the  battery  would 
be  charged  from  your  line,  and  at  the  instant  of  starting  of  the  cars, 
pulling  off  at  the  same  time  the  battery,  and  discharging  back  into 
the  line,  to  carry  you  over  the  heavy  peak?  What  do  you  think  of 
the  application  of  that?  You  could  use  that  same  battery,  in  times 
of  long  waits  of  that  kind,  by  having  a  side-track  at  the  station,  and 
run  it  in  to  act  as  an  auxiliary  at  the  stations. 

Mr.  Hewitt:  That  is  one  of  the  variations  of  the  scheme  used 
abroad,  which  is  perfectly  possible.  It  is  a  matter,  of  course,  on 
which  an  opinion  could  hardly  be  given  in  an  off-hand  way  such  as 
this.  It  would  have  to  be  considered  entirely  with  a  view  to  the  local 
conditions.  The  cost  of  the  battery  would  have  to  be  considered 
against  the  cost  of  putting  up  the  necessary  line  work,  and  running 
cars  under  these  conditions  and  the  cost  of  maintaining  the  batteries 
would  have  to  be  considered  as  against  the  cost  of  running  the  cars 
in  the  other  way.  It  might  in  some  cases  prove  valuable,  and  it  might 
in  other  cases  prove  very  costly.  I  could  not  give  an  opinion 
or  estimate  at  the  present  time. 

Mr.  Mundy:  Which  do  you  consider  would  be  the  most  economi- 
cal?    The  use  of  the  battery  or  the  use  of  the  booster. 

Mr.  Hewitt;  I  am  hardly  prepared  to  give  a  judgment  in  an 
off-hand  way  in  a  case  like  that. 

H.  H.  Littell,  of  Buffalo:  This  is  the  most  important  question,  as 
far  as  dollars  and  cents  are  concerned,  that  has  been  brought  before 
this  meeting — the  question  of  saving  money.  The  gentleman  lalks 
of  a  saving  of  533,000.  It  has  been  shown  to  us  that  we  can  save 
575,000  yearly  in  our  operation  by  the  use  of  the  storage  batterv,  and 
I  am  almost  led  to  believe  that  we  can  do  it,  but  we  have  not  made 
any  contracts  yet.  I  believe  we  ought  to  hear  from  all  of  the  storage 
battery  men.  They  have  not  asked  me  to  make  this  request,  and  I 
have  not  talked  with  them  on  the  subject.  I  believe  we  should  give 
them  an  opportunity  to  say   what   they  have  to   say.     I    ask  that 
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unanimous  consent  be  given  to  the  various  representatives  of  the 
storage  batteries  to  state  the  merits  of  their  respective  batteries. 

President  McCulloch  put  the  question  asking  unanimous  consent 
to  have  the  representatives  of  the  storage  battery  companies  address 
the  meeting;  but  as  objection  was  raised  by  some  of  the  members 
that  the  time  of  the  convention  could  not  permit  this,  the  matter  was 
not  acted  upon  affirmatively. 

Mr.  Mundy:  1  ask  the  question  if  it  is  practicable  to  construct 
these  batteries  so  that  you  could  handle  them  on  cars  without  draw- 
ing the  liquid  from  the  cells? 

H.  H.  Littell:  That  shows  the  necessity  of  hearing  from  the 
battery  men.  The  battery  Mr.  Hewitt  described  does  not  go  on  the 
cars,  and  is  not  supposed  to  be  put  on  the  cars.     It  is  an  accumulator. 

Mr.  Mundy;  I  mean  with  reference  to  what  1  said  a  few  minutes 
since,  using  it  at  the  end  of  the  line,  if  it  could  he  handled  in  a  car  of 
that  kind,  to  stand  jolting  without  spilling  the  cells? 

Mr.  Wilson,  of  Sioux  City;  During  the  last  few  years  a  number  of 
the  smaller  plants  throughout  the  country — those  which  are  operating 
a  load  from  300  to  1,000  amperes — have  installed  direct  connected 
units,  a  great  many  of  them  using  compound  engines.  .As  Mr. 
Hewitt  stated  these  engines  run  at  their  highest  efficiency  only 
through  a  small  range  of  the  load.  Now,  in  these  smaller  plants 
these  engines  run  at  very  light  load  the  most  of  the  time.  Mr.  Hewitt 
spoke  briefly,  I  thought,  of  the  application  of  storage  batteries  to 
stations  for  load  regulation.  1  would  ask  him  if  he  can  say  anything 
further  on  that  point  and  give  some  idea  of  what  saving  could  be 
effected  in  stations  of  the  size  I  have  mentioned. 

Mr.  Hewitt;  I  spoke  briefly  on  that  subject,  because  there  has 
been  so  little  done  in  that  line.  If  1  had  gone  any  further,  it  would 
have  been  in  the  line  of  argument  only,  and  I  wanted  to  keep  as 
close  to  the  facts  as  possible.  In  the  case  of  Easton,  it  required  four 
engines  to  run  their  cars.  At  the  present  time  they  run  with  three 
engines.  That  of  itself  shows  that  these  three  engines  will  run  more 
economically  than  the  four  in  the  previous  case;  the  number  of  cars 
remaining  the  same.  The  difference  will  be  between  the  economy 
of  an  engine  running  at  approximately  its  maximum  economy  and 
an  engine  running  at  a  lower  economy.  Just  what  the  difference  is 
at  Easton,  I  do  not  know,  because  I  was  unable  to  get  the  exact  data; 
but  it  would  probably  be  a  difference  of  25  per  cent  in  the  coal.  If 
an  engine  is  running  at  a  low  economy,  with  five  or  six  pounds  of 
coal,  at  a  low  average  load,  and  you  increase  the  load  to  its  maxi- 
mum economy,  you  can  probably  reduce  the  coal  per  horse-power- 
hour  output  20  or  25  per  cent;  but,  in  addition  to  that,  you  must 
deduct  the  loss  in  the  battery  itself,  so  that  the  net  saving  would 
possibly  be  20  per  cent  or  thereabouts.  I  do  not  wish  to  quote  that 
as  an  authority,  because  I  have  not  the  facts. 

Mr.  Harrington,  of  Camden:  1  would  inquire  if  there  is  any  per- 
son present  who  has  had  experience  in  the  question  which  has  been 
raised,  as  to  the  matter  of  percentage  of  efficiency  between  running 
with  or  without  the  storage  battery.  It  has  been  raised  in  our  partic- 
ular case,  and  just  that  one  question  is  the  hinging  point,  1  think, 
more  than  anything  else,  to  decide  the  question  with  us — just  what 
saving  would  be  effected,  what  the  percentage  would  be.  Mr.  Hewitt 
thinks  it  would  be  about  20  per  cent.  If  any  of  the  Easton  people 
are  here,  they  would  probably  know. 

The  President;  Is  there  any  gentleman  here  who  has  had  expe- 
rience so  that  he  can  answer  this  question? 

Mr.  Ely,  of  Niagara  Falls:  I  agree  with  Mr.  Littell  that  this  is 
probably  the  most  important  question  coming  before  us,  as  it  means, 
if  successful,  the  saving  of  thousands  of  dollars,  to  say  nothing  of 
the  cents.  We  are  taking  power  for  the  Uuffalo  &  Niagara  Falls 
Railway,  and  other  street  railways  of  Buffalo  as  well,  from  these 
large  generating  companies,  the  Niagara  Falls  Power  Company,  and 
the  Niagara  Falls  Hydraulic  Power  &  .Manufacturing  Company. 
Tbey  generate  the  power  and  sell  it  to  the  street  railway  companies 
at  so  much  per  electrical  h.  p.  per  annum.  You  will  see  at  a  glance 
that  the  street  railway  company  has  to  pay  for  that  power,  whether  it 
is  used  or  not,  and  for  eight  hours  of  the  day,  on  an  average,  but  a 
small  quantity  of  the  power  will  be  used,  and  for  a  certain  number 
of  hours,  on  our  line  particularly,  four  or  five  hours,  no  jjower  what- 
ever is  being  used;  but  we  are  paying  all  the  time  the  fixed  rate  for 
the  entire  amount  of  power.  If  the  accumulator  could  be  used  to 
store  the  current,  and  we  could  use  it  at  times  when  we  might  not 
take  it  from  the  power  companies  direct,  it  would  be  a  saving  to  our 
companies  of  thousands  of  dollars  per  annum.  In  Mr.  I.itlell's  case 
it  would  be  great  saving.     His  company  is  taking  1,000  h.  p.  from  this 


transmission  line,  and  they  are  going  to  take  more.  Mr.  Hewitt,  in 
your  judgment,  as  the  result  of  your  investigation,  has  the  state  of 
the  art  advanced  to  that  degree  that  storage  batteries  or  accumula- 
tors may  now  be  safely,  practicably  and  economically  installed  to 
meet  such  cases? 

Mr.  Hewitt:  Yes,  sir,  I  think  the  batteries  can  undoubtedly  be 
installed  in  such  cases  with  economy.  It  is  merely  a  question  of  size. 
If  you  install  a  battery  powerful  enough  to  do  the  work,  it  will  do  it 
well  and  reliably.  The  trouble  in  most  cases  has  been  an  over-rating 
of  the  batteries.  The  batteries  are  expensive,  and  in  most  cases  the 
railroad  companies  have  been  afraid  to  buy  a  battery  large  enough 
to  do  the  work  well.  If  you  buy  a  battery  which  is  too  small  it  will 
go  to  pieces.  If  you  pay  enough  money  to  get  one  that  will  last  you 
for  years,  it  will  do  the  work  well,  and  will  be  a  valuable  auxiliary. 
Whether  it  will  be  a  saving  to  any  considerable  extent  in  this  partic- 
ular case,  I  could  not  say,  off-hand.  It  could  be  figured  out  and  pos- 
sibly effect  a  considerable  saving.  From  what  you  have  said,  I  can 
see  that  if  you  are  paying  for  a  24-hour  day,  and  you  could  accumu- 
late a  certain  amount  of  power  in  an  accumulator,  you  might  reduce 
the  amount  of  power  which  you  are  paying  for;  in  other  words,  if  you 
are  paying  for  1,000  horse-power-hours,  you  might  reduce  it  at  the  end 
of  your  present  contract  to  a  lower  amount,  and  use  your  power  then 
the  whole  24  hours.  That  is  a  possibility;  whether  it  would  save  you 
money,  I  would  not  wish  to  say.  It  would  have  to  be  considered 
the  expense  of  the  battery,  maintenance,  and  such  things  would 
have  to  be  figured  out.  .As  far  as  the  physical  possibilities  go,  it  is 
perfectly  feasible. 

Mr.  Dyer,  of  Augusta;  1  offer  a  resolution  of  thanks  to  Mr.  Hew- 
itt for  this  very  able  paper.  It  is  certainly  one  in  which  we  have  all 
been  much  interested,  and  we  are  under  many  obligations  to  Mr. 
Hewitt.  I  also  move  that  the  paper  be  received  and  spread  upon 
the  minutes.    Carried. 

President  McCulloch,  in  putting  the  motion,  said:  Mr.  Hewitt 
also  deserves  great  credit  for  having  been  present  and  read  his  paper, 
and  answered  the  questions  asked  of  him.  One  hundred  times  the 
force  and  value  is  given  to  the  paper,  by  being  present  and  able  to 
follow  it  out  and  answer  questions  as  Mr.  Hewitt  has  done.  (Ap- 
plause.) 

The  President:  The  next  paper  is  on  "  Power,  Distribution  and 
Use  of  Multiphase  Current  Transmission  for  Ordinary  Street  Rail- 
ways," by  Maurice  Hoopes,  electrical  engineer,  Lynn  &•  Boston  Rail- 
way Company,  Lynn,  Mass.  Mr.  Sergeant  says  that  Mr.  Hoopes 
intended  to  be  here  and  read  his  paper,  and  answer  questions,  but 
has  been  compelled  to  abandon  his  work,  and  go  away  for  recupera- 
tion, and  as  he  is  unable  to  be  here  the  secretary  will  read  the 
paper. 

The  secretary  read  the  paper,  as  follows; 

POWER    DISTRIBUTION  AND  THE  USE  OF  MULTI- 
PHASE   CURRENT    TRANSMISSION  FOR  ORDI- 
NARY STREET  RAILWAYS. 

By  Maurice  Hoopes,  Electrical  Engineer,  Lynn  &  Boston  Rail- 
road Company,  Lynn,  Mass. 


The  subject  that  has  been  assigned  to  me  for  discussion  is  one 
that  has  received  considerable  attention  of  recent  years.  Aside 
from  the  demands  of  what  is  usually  considered  steam  railroad 
service,  the  business' of  the  ordinary  urban  and  suburban  rail- 
ways has  grown  lately  in  a  way  that  requires  some  means  of 
augmenting  the  usual  method  of  power  distribution.  Lines  have 
been  extended  to  greater  distances  from  power  stations,  and 
traffic  has  increased  on  lines  which  always  have  been  remote  from 
their  points  of  power  supply.  These  conditions  have  arisen  at 
plaees  where  disadvantages  of  location  or  lack  of  sufllcient  load 
would  render  additional  power  stations  unprofitable.  To  meet 
such  demands,  several  methods  have  been  devised.  The  consider- 
ation of  the  comparative  merits  of  these  systems  is  the  principal 
purpose  of  this  paper.  Before  undertaking  this  task,  however, 
the  writer  desires  to  discuss  some  of  the  conditions  meit  with  in 
the  operation  of  the  ordinary  550-volt  distribution  system,  some 
of  the  points  raised  have  been  frequently  made.  For  these,  an 
aiiology  is  offered  In  advance,  the  excuse  being  that  they  are  suf- 
ficiently Important  to  bear  reiteration. 

The  usual  electric  railway  distribution  system,  with  its  copper 
network  as  one,  and  Its  iron  network  as  the  other  halt,  offers 
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Maurice  Hoopes,  electrical  engineer  of  the  Lynn  &  Boston  Railroad  Company, 
received  his  early  experience  with  the  Edison  Electric  Illuminating  Company 
of  West  Chester,  Pa.,  where  he  served  one  year  as  assistant  superintendent  and 
one  year  as  superintendent.  He  gave  up  this  position  to  begin  the  course  of  elec- 
trical engineering  at  Cornell  University.  A  prolonged  illness  ended  his  collegiate 
training,  and  upon  his  recovery  he  was  appointed  to  the  superintendencies  of  the 
West  Chester  Street  Railway  Company  .ind  the  Edison  Illuminating  Company. 
.■\lter  two  years  of  service  Mr.  Hoopes  resigned  these  positions  and  became  the 
engineer  of  the  Lynn  &  Boston  which  was  the  consolidation  of  the  various  railway 
companies  north  of  Boston.  This  position  which  includes  both  electrical  and 
steam  engineering,  he  has  held  for  the  past  five  years  and  has  been  instrumental 
in  salving  many  important  problems  which  have  presented  themselves  on  this 
system.  Some  interesting  features  of  his  work  have  been  described  in  these 
columns  and  his  convention  paper  is  based  on  the  experience  with  alternating  and 
direct  current  distribution. 


rather  more  complicated  problems  than  does  the  ordinary  form  of 
all  copper  circuits.  The  latter  system  is  symmetrical,  whereas  tlie 
former  is  likely  to  have  greater  resistance  in  the  copper  than  in 
the  iron  portion.  A  rule  that  holds  good  of  both  systems  is  that 
the  maximum  benefit  in  reduction  of  total  resistance,  due  to  the 
addition  of  a  given  amount  of  conductor,  results  when  the  addi- 
tion is  made  to  the  parts  in  which  the  drop  is  greatest  per  unii 
of  length.  An  observance  of  this  rule  is  important  in  adding  to 
distribution  systems.  This  demands  a  careful  analysis  of  existing 
conditions.  Before  adding  feed  wire  to  a  railway  circuit,  it  is 
important  to  know  the  drops,  under  usual  load,  of  the  parts  of 
the  circuit.  These  may  be  found  by  the  use  of  pressure  wires,  or 
by  short  circuiting  the  trolley  wire  to  the  rail,  and  passing  a 
given  current  through  the  circuit,  measuring  the  total  drop  and 
deducting  the  calculated  overhead  resistance  from  the  total  re- 
sistance thus  found.  Private  telephone  lines  serve  the  purpose 
of  pressure  wires  to  measure  track  drops,  and  public  lines,  con- 
nected through  the  exchange  may  be  used  without  interference 
with  the  service.  An  exception  to  the  general  rule,  that  the 
copper  should  be  added  to  the  part  of  the  circuit  showing  the 
greatest  resistance,  is  the  case  of  a  poorly  bonded  track  that  may 
show  less  resistance  than  the  overhead.  Re-enforcing  such  track 
with  overhead  copper  connected  to  each  end  of  all  special  work 
may  result  in  the  greater  decrease  in  the  total  resistance  of  the 
circuit.  This  is  really  a  special  application  of  the  general  rule, 
rather  than  an  exception  to  it,  however. 

Means  for  regular  and  easy  measurement  of  track  joint  drops 
should  exist.  For  tracks  having  frequent  high  resistance  joints, 
there  is  no  better  way  than  walking  over  it  with  a  low  reading 
voltmeter  connected  to  prongs  on  the  end  of  a  stick,  that  it  ma/ 
be  bridged  across  joints.  For  detecting  poor  joints  in  good  track, 
where  they  are  tar  apart,  and  for  the  general  inspection  of  the 
condition  of  track  wiring,  a  car  is  convenient.  A  box  trailer  with 
each  wheel  insulated  from  all  others,  and  a  voltmeter  connected 
between  the  two  wheels  on  each  side  of  the  car,  may  be  used.  A 
third  meter  connecting  the  two  opposite  wheels  will  indicate  ie- 
fects  in  cross  bonding.  The  writer  considers  that  it  is  unneces- 
sary to  complicate  the  measurements  by  attempting  to  measure 
the  resistance  of  the  joint.  His  experience  is  that,  if  a  bond  is 
loose  enough  to  have  abnoimal  resistance,  it  will  get  worse  rapidly 
and  show  excessive  drop  with  even  small  amounts  of  current.  It 
behaves  very  much  as  did  Longfellow's  little  girl,  and  is  either 
"very,  very  good,"  or  "horrid." 

It  is  universally  recognized  that  the  maximum  efficiency  is  ob- 
tained from  a  distribution  system  when  it  is  operated  as  a  whole, 
and  not  divided  into  sections.  The  liability  of  accident  to  rail- 
way trolley  wires  makes  it  necessary  to  separate  them  in  such  a 
way  that  trouble  at  one  point  will  not  block  the  whole  road. 
These  sections  should  be  as  few  as  possible,  while  accomplishiu.g 
the  purpose  for  which  they  are  designed. 

Where  one  road  has  two  or  more  power  stations,  the  sections 
approximately  equidistant  from  each  of  the  two  stations  should  be 
connected  with  both.  They  may  then  serve  to  equalize  load  be- 
tween stations,  the  common  section  being  cut  loose  from  the  sta- 
tion needing  to  decrease  load.  Two  feeders  to  such  a  section,  one 
from  each  station,  constitute  a  tie  line  between  stations.  If  de- 
sired, the  potential  may  be  raised  in  one  station  to  a  point  that 
will  deliver  current  into  the  other.  Unless  the  drop  in  the  com- 
bined feeders  is  excessive,  it  will  probably  be  safe  to  allow  the  sec- 
tion attached  to  take  the  increased  potential.  Tie  lines  between 
stations  which  serve  none  but  emergency  purposes,  are  expensive, 
especially  if  the  stations  are  distant  from  each  other. 

Where  the  ordinary  methods  of  distribution  are  not  applicable 


because  of  the  prohibitive  amount  of  copper  necessary,  some  one 
of  the  following  systems  is  commonly  used  to  care  for  the  partic- 
lar  section: 

1.  A  "special  generator"  run  at  increased  voltage  and  usually 
over-compounded  as  much  as  possible,  handling  the  section  and 
no  other  load. 

2.  A  "booster,"  consisting  of  a  series  wound  generator,  con- 
nected in  series  with  the  feeder  as  it  leaves  the  main  station  bus 
bar.  The  field  turns  of  this  generator  should  be  such  as  to  make 
the  e.  m.  f.  of  the  armature  as  nearly  as  is  possible  equal  to  the 
drop  in  the  feeder,  throughout  all  ranges  of  current. 

3.  The  "three  wire  system."  This  requires  the  division  of  the 
section  into  two.  One  half  is  then  supplied  from  the  regular  bus 
bar,  and  the  other  from  a  special  generator,  with  the  polarity  re- 
versed, to  bring  the  trolley  wire  opposite  in  potential  to  that  o£ 
the  rest  of  the  system.  The  trolley  wire  should  be  so  divided  in- 
to the  two  half  sections  as  to  leave,  as  nearly  as  possible,  equal 
loads  on  the  two  at  all  times.  With  this  arangement,  the  current 
in  the  track  is  only  that  flowing  from  the  cars  on  one  half  section 
to  those  on  the  other.  If  these  half  sections  are  located  near 
each  other,  this  path  through  the  track  is  very  short.  For  this 
reason,  it  is  usual  to  make  one  track  of  a  double  track  road  one 
half,  and  the  other  track  the  second  half  section.  Unless  condi- 
tions are  such  that  the  cars  are  likely  to  be  bunched  on  one  track 
this  seems  the  better  way  of  dividing.  In  addition  to  conducting 
current  between  cai's,  the  track  has  to  conduct  back  to  the  power 
station  the  excess  ;n  current  used  on  one  half  section  over  that 
used  on  the  other. 

4.  The  "alternating  current  transmission  system."  The  only 
form  of  alternating  current  system  desirable  for  railroad  work 
consists  of  high  voltage  multiphase  generators  (or  low  voltage 
generators  with  step-up  transformers)  in  the  main  station,  con- 
nected with  one  or  more  sub-stations  containing  step-down  and 
rotary  transformers.  There  are  some  half  dozen  such  systems  in 
use  in  this  country,  of  which  the  best  known  are  those  from 
Lowell  to  Nashua,  and  from  the  station  of  the  Niagara  Falls 
Power  Company  to  Buffalo. 

With  any  of  the  foregoing  systems,  the  storage  battery  may  be 
applied  as  an  auxiliary.  In  a  railway  power  station,  a  battery  is 
useful  to  the  extent  that  it  improves  the  station  capacity  and 
fuel  economy  by  removing  the  immediate  fluctuations.  The  writer 
considers  that  there  are  few  instances  where  a  battery  can  be 
installed,  with  resulting  profit,  where  its  function  is  the  storing 
of  power  one  hour  for  use  the  next.  Except  with  very  short  time 
peaks,  the  battery  costs  as  much  as  the  additional  generating  ap- 
paratus. Particularly  in  small  stations,  however,  there  is  such 
a  variable  load  that  it  is  impossible  to  average  the  full  load  from 
the  station  for  a  period  of  time,  because  of  the  inability  to  handle 
the  very  great  short  time  overloads  that  such  an  average  load 
demands.  In  such  a  station,  a  battery  may  result  in  a  consider- 
able inciease  in  station  capacity,  and,  by  allowing  the  engines  to 
operate  at  practically  constant  loads  reduce  the  fuel  consumption 
greatly.  While  a  battery  may  do  these  things  in  the  station,  it 
may  do  even  more,  remote  from  the  station.  In  the  latter  loca- 
tion, it  will  keep  the  potential  near  it  practically  constant,  and 
will  also  maintain  uniform  current  flow  between  the  station  and 
the  particular  point,  thus  adding  the  advantages  of  regulation  and 
greatly  increased  copper  efficiency. 

One  side  of  the  story  makes  a  pretty  good  case  for  the  storage 
battery;  unfortunately,  the  other  must  be  told.  The  first  cost  of 
a  battery  is  so  very  great  that  reasonable  interest  and  depreciation 
on  the  amount  invested  will  more  than  consume  the  apparent 
saving,  in  many  cases.  Especially  is  this  so  in  the  case  of  a 
battery  located  on  the  line,  where  it  has  been  shown  that  the 
gross  saving  is  the  greatest.  This  is  true  because  it  requires  a 
very  much  larger  investment  in  the  battery  to  care  for  the  load 
\  ariations  of  a  given  station  if  the  batteries  must  be  divided  up 
among  several  sub-stations,  the  load  factor  of  each  of  which  is 
necessarily  lower  than  that  of  the  main  station.  The  sum  of  the 
maximtim  variations  of  the  several  stations  is  always  greatly  in 
excess  of  the  maximum  variations  in  the  main  station.  If,  how- 
ever, a  power  station  were  to  be  located  at  a  considerable  dis- 
tance from  a  single  center  of  distribution,  through  which  all  feed- 
ers from  the  station  passed,  it  is  quite  probable  that  a  battery 
placed  at  the  latter  point,  would  result  in  a  net  saving,  due  to  its 
giving  each,  the  station  and  copper  a  uniform  load. 
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When  it  becomes  necessary  to  select  from  the  foregoing  list 
the  most  suitable  system  for  a  given  case,  there  are  many  con- 
ditions to  consider  in  the  decision.  Either  of  the  first  three,  the 
special  generator,  the  booster,  or  the  three  wire  system,  may  be 
airanged  with  the  appajatus  in  any  railway  power  station,  as- 
suming that  it  includes  a  reserve  generator  of  the  necessary  size. 
It  is  better  to  use  standard  railway  machines  for  these  purposes, 
and,  if  possible,  to  arrange  the  sUition  so  that  any  one  of  the 
regular  station  machines  may  be  used.  It  frequently  occurs  that 
one  or  more  sections  of  line  fed  from  a  certain  station  have  copper 
enough  leading  to  them  to  care  for  them  properly  at  all  times, 
excepting  a  few  hours  on  each  ordinary  day,  and  tor  longer 
periods  on  heavy  days.  While  the  work  may  be  quite  variable  at 
times  of  light  load,  when  the  load  increases  it  becomes  more 
nearly  uniform.  Such  sections  may  be  satisfactorily  supplied  over 
the  copper  designed  for  the  lighter  load,  by  raising  the  voltage  on 
the  station  end  of  the  feeder  during  heavy  loads.  Usually,  the 
maj-gin  in  the  field  rheostat  will  allow  the  increase  of  voltage  on 
any  one  of  the  generators,  to  a  point  considerably  above  the 
normal.  When  this  is  not  so,  it  is  possible  that  the  generator 
speed  may  be  increased,  unless  limited  by  the  requirements  of 
saiety  in  the  driving  engine. 

In  one  or  both  of  these  ways,  it  is  often  possible  to  get  from 
700  to  750  volts  from  a  standard  5o0-volt  machine.  This  increase 
enables  the  heavy  load  on  the  section  to  be  handled  very  satisfac- 
torily. The  voltage  at  the  feeder  end  necessarily  varies  with  the 
load,  and  with  ordinary  fluctuations  there  may  easily  be  100  volts 
difference  between  the  minimum  and  maximum.  A  recording 
voltmeter  placed  at  the  feeder  end  will  show  a  very  inky  piece  of 
paper,  after  a  run.  In  practice,  on  a  line  which  the  writer  finds 
it  necessary  to  handle  in  this  way,  he  gets  variations  from  450  to 
550  volts.  The  minimum  is  infrequent,  however,  and  the  schedule 
is  made  apparently  as  well  as  though  the  potential  were  abso- 
lutely uniform. 

Considering  the  question  of  abuse  of  apparatus,  the  increased 
voltage  is  not  likely  to  injure  a  generator  of  modern  construction. 
Practically,  the  only  additional  care  that  seems  necessary  is  of 
the  generator  lields,  noting  that  the  increased  current  in  the 
shunt  windings  does  not  heat  them  above  safe  temperature.  So 
long  as  the  potential  at  the  car  stays  under  600  volts,  there  is 
little  probability  of  trouble  with  equipment.  Although  the  writer 
has  had  no  such  experience,  he  has  known  of  cases  where  higher 
voltages  have  caused  the  arcs  at  the  controller  contacts.  whcLi 
breaking,  to  jump  to  the  iron  frames.  This  difliculty  has  been 
experienced  more  particularly  on  small  roads  using  boosters, 
where  one  car  might  constitute  the  entire  load  on  the  booster. 
At  times  of  throwing  off  the  power,  the  booster  holds  up  its 
potential  for  a  suUicient  lime  to  result  in  a  very  greatly  increased 
voltage  during  the  time  of  the  controller  opening. 

The  method  just  described  has  the  advantage  of  simplicity  and 
economy.  Cases  arise,  however,  when  the  very  great  fluctuations 
In  load  make  its  use  impracticable,  with  a  line  which,  at  certain 
times,  carries  very  heavy  current,  as  compared  with  the  average, 
there  must  be  some  means  of  automatically  raising  and  lowering 
the  voltage  at  the  station  end  of  the  feeder,  to  properly  compen- 
sate for  the  variable  drops.  To  accomplish  this,  a  booster  is  used. 
As  has  been  said,  this  machine  is  a  series  wound  generator,  con- 
nected into  the  feeder  as  it  leaves  the  main  bus  bar,  and  so  pro- 
portioned that  a  given  current  throuEh  it  will  give  sufBcient  flcUl 
strength  to  induce  an  e.  m.  f.  in  the  ain-.ture  equal  to  the  fall  of 
potential  which  the  same  current  caut.  ^  in  the  feeder.  In  prac- 
tice, this  condition  is  only  approximated.  Were  the  generators  to 
have  a  perfectly  straight  characteristic  curve,  of  proper  pitch  to 
match  that  of  the  feeder  drop,  the  feeder  and  potential  would  ex- 
actly coinside  with  that  of  the  power  station.  The  curves  of  all 
dynamos  drop  away  towards  the  horizontal  as  the  magnets  ap- 
proach saturation.  This  results  in  the  booster  falling  to  compen- 
sate wholly  for  drops  of  currents  above  a  certain  amount.  In 
practice,  however,  boosters  arc  used  which  raise  a  feeder  potent!. il 
to  1,000  volts,  and  care  for  variable  loads  without  allowing  the 
Heht  load  voltages  to  rise  at  the  feeder  ends,  to  dangerouri 
amounts.  The  system  has  the  advantage  of  caring  for  extreme 
overloads  on  particular  feeders,  and  is  useful  in  cases  where,  for 
short  periods  of  time,  the  feeder  load  Is  such  as  to  cause  excessive 
drops,  and  the  time  Is  not  great  enough  to  Justify  Increased  copper 
Investment    On  the  other  hand  It  Is  expensive  of  operation,  due 


to  the  facts  that  it  wastes  considerable  energy,  and  that  it  gen- 
erates this  wasted  energy  in  rather  an  extravagant  way.  If  the 
booster  is  engine  driven,  the  engine  has  widely  fluctuating  loads 
to  handle,  the  load  varying  as  the  square  of  the  current  in  the 
feeder.  These  variations  necessarily  result  in  a  very  low  economy 
for  the  engine.  With  a  motor  driven  booster,  there  are  the  con- 
stant losses  of  the  two  machines  to  meet.  These  are  not  so  great 
as  those  of  the  engine  and  booster,  but  the  necessity  of  keeping  a 
particular  generator  for  use  as  a  booster  limits  the  flexibility  of 
the  arrangement  as  compared  with  one  which  permits  the  use  of 
any  of  the  regular  station  generators,  and,  moreover,  the  addition 
of  a  motor  booster  does  not  increase  the  capacity  of  the  station, 
as  the  power  to  drive  the  motor  must  come  from  the  engines.  The 
compounding  of  the  standard  types  of  railway  generators  is  usu- 
ally such  that,  when  full  load  current  is  passed  through  them,  the 
series  turns  alone  will  raise  the  fields  to  a  point  that  will  induce 
nearly  normal  e.  m.  f.  in  the  armature.  This  adapts  the  machine 
for  use  as  a  booster  on  almost  any  line,  excepting  one  requiring 
more  than  100  per  cent  increase  ot  potential  at  times  of  full  load. 
As  lines  when  so  overloaded  would  be  much  better  provided  for 
by  the  addition  of  more  copper,  they  need  not  be  considered.  In 
most  cases,  it  is  necessary  to  cut  down  the  e.  m.  f.  of  the  standard 
generator  in  order  to  secure  the  proper  ratio  of  e.  m.  f.  to  current, 
tor  boosting,  and  this  may  be  done  by  decreasing  either  its  speed 
or  the  number  of  field  turns.  The  former  method  has  the  advant- 
age with  an  engine  driven  unit  ot  improving  the  engine  economy 
by  lessening  the  friction  losses  and  keeping  the  cut-off  at  a  less 
wasteful  point,  wheieas  the  latter  is  the  simpler  way.  To  accom- 
plish this,  the  writer  uses  a  long  German  silver  strip  of  sufBcient 
section  to  carry  the  pioirartion  of  current  that  it  is  desired  to 
shunt  out  of  the  fields.  This  strip  is  fastened  to  the  generator 
frame,  connected  across  the  terminals  of  the  series  field  and 
doubled  on  itself  in  such  a  way  that  a  clamp  may  be  slid  back 
or  forth  on  it,  raising  or  lowering  its  resistance.  Knowing  the 
resistance  of  the  feeder  upon  which  the  machine  is  boosting,  the 
clamp  may  be  shifted  to  the  point  where  the  ratio  between  the 
readings  of  the  voltmeter  and  ammeter  is  equal  to  the  feeder  re- 
sistance, and  the  proper  adjustment  reached. 

For  temporary  uses,  it  is  possible  to  make  the  necessai'y  switcli- 
board  connections  with  flexible  cables  as  the  only  adjuncts  to  the 
apparatus  on  the  legulation  boaid.  A  cable  which  may  be  at- 
tached to  the  positive  lead  of  any  of  the  generators,  at  the  switch- 
board, and  to  any  feeder,  answers  the  entire  purpose.  With  some 
boards,  it  is  only  neeessaiy  to  have  terminals  on  the  cable  that 
may  be  inserted  into  switch  jaws.  If  the  generator  leads  and  the 
feeders  happen  to  terminate  in  switch  blades  instead  of  jaws,  the 
cable  must  have  its  ends  fitted  to  clamp  quickly  to  these  blades. 
With  this  preparation,  in  order  to  transfer  a  particular  feeder  to  a 
special  generator  for  the  purpose  ot  increasing  the  voltage  upon 
it  the  cable  should  be  attached  to  the  positive  generator  terminal, 
the  other  end  hung  convenient  to  the  feeder  switch,  the  generator 
built  up  already  for  use,  the  feeder  opened  and  attached  to  the 
cable,  and  finally  the  circuit  breaker  and  negative  generator 
switch  closed. 

If  it  is  desired  to  extend  this  system  to  booster  working,  it 
is  necessary  to  have  a  second  cable  leading  from  the  positive  bus 
bar  and  capable  of  connection  to  the  negative  terminal  of  the 
booster.  It  is  best  to  include  a  circuit  breaker  in  this  cable  to 
protect  the  booster,  as  the  regular  generator  circuit  breaker  will 
be  cut  out. 

At  best,  however,  cables  are  troublesome  appliances  and  allow 
only  comparatively  slow  transfers.  Moreover,  it  is  impracticable 
to  arrange  cables  so  that  two  generators  may  be  run  in  parallel 
on  the  special  high  voltage  service.  Where  a  new  board  is  being 
installed,  and  where  the  circumstances  justify  the  alterations  in 
an  existing  board,  such  a  one  as  is  shown  in  Fig.  1,  meets  the 
required  conditions.  The  two  equalizing  bars  make  it  possible  to 
run  two  or  moie  machines  on  each  the  regular  and  high  voltage 
at  one  time.  With  the  arrangement,  any  two  combinations  of 
feeders  and  geneiators  desiied  may  be  had.  When  running  the 
"special  generator,"  the  negative  switches  are  thrown  up,  and  the 
positive  and  e<iuallzing  switches  on  the  special  machines  thrown 
down.  The  switches  on  the  feeders  needing  the  increased  voltage 
are  likewise  thrown  down.  If  It  is  desired  to  use  the  auxiliary 
bus  bar  for  booster  purposes,  the  equalizing  switch  Is  left  open, 
and  the  adjustable  field  shunt  applied,  the  negative  generator 
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switch  is  thrown  down,  after  closing  the  booster  circuit  brealier, 
and  the  feeder  is  transferred  down  to  the  auxiliary  bus  bar.  This 
puts  the  booster  generator  in  series  with  the  particular  feeder. 
One  very  important  things  in  this  connection  is  to  make  sure  thai 
the  shunt  field  circuit  is  open  on  the  boosting  generator.  It  mig.'it 
be  advisable  to  interlock  the  field  switch  with  the  negative  gen- 
erator switch  in  such  a  way  that  the  latter  could  not  be  thrown 
down  except  with  the  former  open. 

The  drawing  of  the  board  shows  a  wattmeter  and  an  ammeter 
in  each  bar.  By  providing  a  double  throw  switch  connected  in 
such  a  way  as  to  open  the  lower  wattmeter  from  the  feeder  board, 
and  connect  it  to  the  upper  bus  bar  on  the  generator  side  of  the 
ammeter  shunt,  the  four  instruments  will  be  in  series  between  the 
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FIG.    I. 


generators,  all  running  on  the  lower  bus  bar,  and  the  feeders  all 
running  on  the  upper  bus  bar.  This  offers  convenient  means  for 
checking  meters,  care  being  taken  to  see  that  current  passing 
through  the  diagonal  bar,  on  the  back  of  the  instrument  panel, 
does  not  introduce  an  error  into  the  wattmeter  indications. 

In  a  modern  station  of  few  large  units,  it  is  improbable,  were 
the  necessity  for  booster  service  to  exist,  that  one  of  the  large 
generators  could  be  spared  or  would  be  desirable  for  the  pur- 
pose. 

In  such  stations,  however,  it  is  usual  to  install  a  smaller 
machine  to  carry  the  all-night  and  other  light  loads.  This  ma- 
chine might  be  relied  upon  for  the  booster  work.  If  the  engine 
driving  it  have  its  governor  arranged  to  adjust  for  a  large  va- 
riety of  speeds,  both  above  and  below  normal,  and  the  unit  be 
designed  to  run  safely  at  the  increased  speeds,  the  combination 
will  be  found  very  convenient  for  meeting  all  classes  of  demand. 
The  speed  may  be  dropped  for  booster  working,  and  raised  when 
the  generator  is  run  at  high  voltage  on  a  particular  feeder.  With 
this  arrangement  of  dependence  upon  an  individual  unit  for  the 
special  service,  it  is  of  course  unnecessary  to  equip  the  whole 
switchboard  with  the  extra  negative  bus  bar.  The  double  posi- 
tive bus  bar  will  be  found  convenient  in  any  station,  however. 

The  "three  wire  system,"  although  very  useful  in  lighting 
work,  has  been  of  little  service  in  railroad  distribution.  Its  value 
for  the  latter  purpose  has  been  considerably  over-estimated,  al- 
though there  are  places  where  its  use  has  resulted  in  the  main- 
tenance of  a  satisfactory  potential  on  sections  of  track,  using 
the  same  copper,  when  the  usual  system  could  not  approach  do- 
ing it. 

The  advantage  of  the  three  wire  system  is  due  to  the  fact  that 
it  enables  the  use  of  double  the  usual  potential  for  distribution, 
thus  in  the  perfect  case  requiring  but  one-fourth  the  copper  to 
transmit  a  given  current  at  a  given  loss. 

This  law,  that  the  amount  of  copper  varies  inversely  as  the 
square  of  the  potential,  is  because  doubling  the  voltage  halves  the 
current  for  a  given  amount  of  energy.  The  same  percentage  of 
loss  allows  a  loss  of  twice  the  number  of  volts,  and  this,  with 
but  half  the  current,  admits  of  the  use  of  copper  having  four 


times  the  resistance,  hence  one-fourth  the  weight.  The  "perfect 
case"  just  cited  is  one  in  which  no  third  or  "neutral"  wire  is 
necessary.  Such  an  one  does  not  exist  in  practice,  and  this  neutral 
wire  has  to  be  supplied  to  conduct  the  excess  of  the  current 
used  on  one  side  of,  the  system  over  that  used  on  the  other,  be- 
tween the  generators  and  the  motors.  In  railroad  work,  the  rail 
is  used  as  the  neutral  conductor.  It  is  seldom  that  a  whole 
road  is  operated  on  the  system,  the  common  practice  being  to  ap- 
ply it  to  only  those  parts  on  which  the  ordinary  system  is  in- 
sufficient. Where  there  are  but  one  or  two  sections  to  operate 
with  the  reversed  potential,  the  switchboard  described  may  care 
for  them  satisfactorily.  If  one  generator  is  made  to  build  up  with 
reversed  polarity,  and  is  coupled  into  the  auxiliary  bus  bar,  it  will 
handle  such  feeders  as  may  be  thrown  upon  it  as  the  negative 
side  of  a  three  wire  system.  The  generator  may  have  its  residual 
charge  reversed  in  a  number  of  ways,  one  of  which  is  to  have 
the  shunt  field  wired  through  a  double  throw  switch  on  the 
machine,  arranged  to  disconnect  the  field  coils  from  the  armature 
and  connect  them  in  the  reverse  direction  to  a  pair  of  charging 
wires  fed  from  the  switchboard.  The  machine  may  have  its 
residual  charge  brought  back  to  the  usual  direction  by  the  com- 
monly used  means  of  throwing  in  the  positive  and  equalizing 
switches,  with  the  negative  open,  and  allowing  the  current  shunted 
from  the  series  coils  of  the  other  machines  to  energize  its  series 
coil.  Where  three  pole  switches  are  used  on  the  generators,  the 
shunt  field  double  throw  switches  may  be  omitted,  and  the  field 
reversed  through  the  series  coil  by  using  an  X-shaped  pair  of 
contact  pieces  insulated  from  each  other  at  the  point  of  Inter- 
section. These  may  be  pressed  against  the  switch  jaws  in  such 
a  way  as  to  reverse  the  current  shunted  from  the  other  series 
coils  through  that  of  the  machine  to  be  reversed.  Where  the 
three  wire  system  is  the  regular  system  of  operation,  and  the 
sections  are  divided  equally  between  the  two  sides  of  the  sys- 
tem, a  regular  three  wire  board  is  preferable.  For  a  less  gen- 
eral use  of  the  system,  the  method  described  answers  as  well. 
The  arrangement  then  becomes  the  same  as  that  of  the  "special 
generator,"  with  the  polarity  reversed,  and  the  potential  on  the 
machine  may  be  raised  above  normal,  and  the  advantage  of 
greater  allowable  drop  in  the  copper'added  to  that  of  the  saving 
in  track  drop,  due  to  the  reversed  current  flow. 

The  writer  has  said  that  the  value  of  the  three  wire  system  in 
railroad  service  has  been  considerably  over-estimated.  This  state- 
ment probably  needs  explanation.  In  lighting  work,  the  three 
wire  system  saves  62V4  per  cent  of  the  copper.  Each  wire  has 
to  be  but  one-fourth  as  large  as  with  the  two  wire  system,  but 
it  is  usual  to  make  the  neutral  of  the  same  size  as  the  other 
wires,  thus  requiring  three  wires,  each  of  one-fourth  the  size 
of  those  of  a  two  wire  system,  hence  the  use  in  the  three  wire 
system  of  three-eights,  or  37%  per  cent,  of  the  copper  necessary 
in  the  two  wire  system.  Because  this  is  true  of  lighting  work, 
it  is  often  assumed  to  be  true  of  railway  work.  It  is  not,  how- 
ever, and  in  no  case,  where  the  track  renders  any  appreciable 
service  as  a  conductor,  can  the  saving  from  the  adoption  of  the 
three  wire  system  approach  the  above  figures.  In  general,  its 
use  will  make  a  gross  saving  of  the  loss  in  track  (assuming 
that  there  is  no  copper  paralleling  the  track  that  may  be  used 
as  a  positive  feeder).  The  net  saving  will  be  this  gross  loss 
in  track  less  the  track  losses  due  to  the  passage  of  current  from 
car  to  car,  and  of  the  excess  of  current  due  to  lack  of  balance, 
back  to  the  power  station,  and  the  increase  overhead  loss  due 
to  the  greater  drops  in  the  divided  feeders  than  in  them  when 
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LOSSES    IN    WATTS. 


Two  Wire  System 

Three  Wire  System 

Saving 

+  Feeder 
Track 

I     60' X  1=3600 
60' X  J—  900 

20' X  2=  800 
40' X  2=3200 
20'xi=  100 

)        -JOO 
800 

Total 

4500 

4100 

400 

carry   three  or  four  times  as  much  current,  and  maintain   the 
voltage  at  the  distant  end. 

In  comparing  the  systems,  it  is  necessary  to  compute  the  annual 
cost  of  each,  including  the  items  in  the  following  list: 


combined.  The  sketch.  Fig.  2,  may  present  this  more  intelligibly. 
It  illustrates  the  simple  case  of  an  unbalanced  three  wire  system, 
and  shows  that  its  losses  aggregate  4,100  watts  under  the  par- 
ticular load.  If  this  system  were  changed  to  a  two  wire  one  by 
throwing  the  two  feeders  in  parallel,  it  would  save  400  watts  in 
the  feeders,  and  lose  SOO  more  in  the  track,  "leaving  a  net  loss 
of  400  watts,  or  about  10  per  cent  of  the  total  loss.  Such  a  dif- 
ference as  is  shown  by  this  hypothetical  case  would  not  justify 
the  complication  introduced  by  the  system.  The  only  conditions 
where  the  method  seems  to  be  applicable,  are  those  of  excessive 
track  losses  with  fair  opportunities  for  balanced  load.  Such  a 
case  existed  on  the  Lowell  &  Suburban  road.  They  have  a 
heavy  business  over  a  double  track  line  to  their  park,  some 
six  miles  from  the  power  station.  By  changing  to  positive  feed- 
ers those  formerly  used  as  overhead  reiurns,  and  operating  the 
line  as  a  three  wire  one,  they  very  greatly  improved  the  efficiency 
of  the  distribution  system. 

In  the  selection,  from  the  various  systems  of  distribution,  of 
the  one  best  adapted  to  a  particular  instance,  there  is  always  a 
large  number  of  variable  factors  to  consider,  and  usually  more  or 
less  speculation  as  to  the  values  of  certain  ones  on  which  no 
accurate  data  are  accessible.  This  makes  it  impossible  to  work 
from  fixed  laws,  and  demands  individual  consideration  of  each 
case.  For  these  reasons,  there  is  considerable  room  for  diverg- 
ence of  opinions  in  the  matter.  The  writer  has  given  his  ideas  as 
to  the  comparative  infrequency  of  cases  in  which  the  three  wire 
system  is  desirable.  The  booster  has  a  very  much  more  general 
application,  and  is  suited  to  a  greater  number  of  cases  than  is 
any  one  of  the  other  systems.  Nevertheless,  wherever  work  can 
be  satisfactorily  handled  by  a  special  generator,  it  should  be, 
unless  the  change  involves  abandoning  existing  apparatus.  The 
last  method  saves  considerable  over  the  booster,  and  is  prefer- 
able for  its  simplicity.  The  only  limiting  condition  to  its  use 
in  satisfactory  regulation. 

The  alternating  current  system,  with  rotary  converter  sub- 
stations, competes  with  the  booster  and  special  generator  in  cases 
where  the  load  factor  (the  ratio  of  average  to  maximum  load) 
is  high,  and  where  the  regular  500-volt  transmission  will  suflice 
during  only  a  few  of  the  24  hours.  In  such  a  case,  the  copper 
losses,  because  of  the  length  of  time  during  which  they  are  ex- 
cessive, are  so  great  that  they  may  often  exceed  the  entire  ex- 
pense of  an  alternating  transmission  .system.  The  latter  system 
also  enters  into  competition  with  the  independent  power  station 
for  that  class  of  business  that  is  too  remote  from  an  existing 
station  to  admit  of  satisfactory  handling  by  the  other  transmis- 
sion methods,  and  too  small  to  furnish  load  for  such  a  station 
as  may  approach  in  economy  the  station  from  which  the  alternat- 
ing transmission  would  be  operated.  Cases  of  each  kind  arise 
with  city  roads.  In  their  needs  for  transmission  to  suburban 
centers  of  load,  and  with  Interurban  roads. 

The  roads  which  the  city  station  receives  from  the  suburban 
centers  have  usually  a  very  low  factor.  At  morning  and  night, 
they  are  excessive  ,and  through  the  remaining  hours  compara- 
tively light.  Were  an  alternating  transmission  system  installed 
for  such  use  It  would  probably  lie  Idle  for  a  large  part  of  the 
time.  Its  copper  being  used  to  tranrmlt  direct  current.  During 
the  heavy  hours.  It  would  be  called  Into  service.  This  same 
service  might  be  rendered  by  raising  the  voltage  on  the  direct 
current  feeders  by  use  of  the  "special  generators,"  and  allowing 
the  loss,  which  has  been  from  5  to  10  per  cent  during  the  light 
load,  to  become  25  or  30  per  cent.     In  this  way,  the  line  may 


Alternating  Current. 

Fixed  charges  and  repairs  on 
main  station;  static  transform- 
ers, if  any,  and  on  sub-station, 
station  and  rotary  transformers, 
and  accessories. 

Fixed  charges  on  sub-station 
land  and  buildings. 

Sub-station  labor. 


Direct  Current. 
Interest,  depreciation,  and  re- 
pairs on  such  increased  cost  of 
engines  and  generators,  as  is 
occasioned  by  their  being  fitted 
to  furnish  increased  voltage. 

Cost  of  fuel  to  produce  output 
representing  difference  between 
losses  in  direct  current  feeders, 
and  those  in  alternating  current 
feeders  and  transformers. 
This  assumes  that  tne  same  amount  of  copper  is  used  in  each 
system,  that  the  alternating  system  docs  not  remove  the  need 
for  sufficient  copper  to  handle  the  load  with  direct  current  dur- 
ing a  part  of  the  time,  and  that  this  amount  of  copper  will 
suffice  for  heavy  loads  by  means  of  the  increased  direct  current 
potential  transmission.  Should  the  load  be  of  such  a  nature  that 
the  alternating  transmission  would  be  operated  throughout  the 
whole  time,  there  may  be  a  correction  made  in  its  favor  of  the 
annual  cost  on  the  increased  amount  of  copper  necessary  for  the 
direct  current  system  over  that  for  the  alternating  system.  It 
is  probable  that  the  direct  current  generator  and  the  engines 
need  not  be  increased  in  cost  more  than  in  per  cent  by  the  re- 
quirements of  the  increased  voltage.  The  writer  has  said  that 
he  is  operating  satisfactorily  with  machines  designed  for  the 
standard  voltage.  Points  which  should  be  made  against  the  alter- 
nating current  system,  which  cannot  be  given  exact  money  values, 
are  the  danger  to  life  from  the  increased  voltage,  lack  of  uniform- 
ity in  the  equipment,  making  lack  of  flexibility  in  the  stations 
(where,  under  the  other  anangement,  any  generator  may  serve 
any  demand),  and  the  danger  of  delays  due  to  the  increased  com- 
plication of  the  system,  it  sometimes  requiring  15  or  20  minutes 
to  start  the  sub-station  machinery  and  get  it  into  service  after 
it  has  been  stopped  in  the  midst  of  load  by  accident.  These 
points  of  disadvantage  are  very  important  ones,  and  operating 
companies  can  well  afford  to  expend  considerable  money  to  avoid 
them.  Especially  is  it  undersirable  to  install  for  railroad  work 
a  system  which  may  be  disturbed  by  the  extreme  overloads  such 
work  introduces,  and  which  cannot  be  restored  to  an  operative 
condition  immediately  the  load  is  brought  within  bounds.  With 
the  rotary  transformer  system,  any  short  circuit  or  extreme  load 
which  is  not  relieved  by  the  sub-station  direct  current  circuic 
breakers,  may  stop  the  rotaries  and  shut  the  power  off  the  line 
during  the  long  interval  it  takes  to  start  them  and  put  them 
into  service. 

In  the  comparative  estimate,  the  results  depend  more  upon  the 
local  factor  than  any  other  condition.  With  it  sufficiently  high, 
the  alternating  transmission  may  show  an  economy  over  the  di- 
rect current  for  areas  within  a  very  few  miles  of  the  power  sta- 
tion. ITnfortunately,  however,  the  yearly  load  factor  is  usually 
very  low  on  railway  work.  With  such  a  condition,  it  is  cheaper 
to  have  excessive  losses  in  copper  at  times  of  heavy  loads  than 
to  carry  the  necessary  equipment  of  alternating  transmission  ap- 
paratus to  keep  the  losses  down  at  such  times.  The  railway  man- 
ager naturally  insists  that  the  voltage  be  maintained  reasonably 
near  its  normal  value  over  the  whole  road  at  times  of  heaviest 
business.  Estimates  that  show  immense  costs  for  copper  to  ac- 
complish this  under  the  regular  distribution  system  make  him 
turn  to  the  consideration  of  additional  power  stations  and  multi- 
phase transmissions.  If  he  can  be  shown  that  he  may  care  for 
his  maximum  loads  over  the  existing  copper  by  simply  raising 
the  voltage  on  the  station  end  of  the  sections  of  heavy  loss,  and 
pay  for  the  loss  with  coal  instead  of  with  interest  and  deprecia- 
tion on  a  great  amount  of  additional  machinery,  he  is  likely 
at  least  to  determine  carefully  which  he  can  better  afford  to  do. 

While,  In  the  writer's  opinion,  the  majority  of  cases  may  be 
best  handled  liy  direct  current  distribution,  there  are  many  In- 
stances of  need  for  a  distribution  system  where  none  but  the 
aKcniating  current  system  is  applicable.  Where  water  powers 
are  used,  they  are  almost  always  so  remote  from  the  center  of 
load  that  very  high  potentials  must  be  used  for  economical  trans- 
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mission.  Long  interurban  roads  operating  so  few  cars  tliat  load 
can  be  had  for  only  one  power  station  bring  a  condition  where 
distribution  must  be  accomplished  by  sub-stations,  on  the  alter- 
nating system.  The  Lowell  transmission  presents  a  case  where  it 
was  a  problem  whether  to  care  for  the  new  territory  with  a 
separate  station,  or  to  transmit  from  the  existing  station.  So 
much  has  been  written  about  the  multiphase  current  system  that 
was  decided  upon  and  installed  there,  that  it  is  unnecessary  to 
attempt  a  description  of  it.  Mr.  Sullivan,  the  general  manager 
of  the  company,  has  kindly  furnished  the  writer  with  a  copy  of 
the  estimates  from  which  the  choice  of  systems  was  made.  He 
states  that  operation  justifies  the  estimate  in  its  statement  of 
the  cost  of  the  multiphase  system.  It  showed  the  cost  of  power 
delivered  to  the  trolley  wire  to  be  for  the  transmission  system 
70  per  cent  of  that  for  the  separate  power  station.  There  were  no 
figures  showing  for  what  this  work  could  have  been  done  with 
a  booster  system.  Inasmuch  as  the  latter  method  has  been  used 
successfully  in  place  of  the  other,  temporarily,  it  would  be  inter- 
esting to  know  its  comparative  cost.  Tests  of  the  Lowell  system 
extending  over  18  days  show  an  all-time  efficiency  of  70  per  cent  as 
measured  from  alternating  generator  output  to  rotary  converter 
output,  the  losses  being  those  of  two  sets  of  static  transformers, 
line  and  rotaries. '  The  maximum  efBciency  for  any  one  day  was 
73  per  cent.  The  voltage  regulation  at  the  sub-station  is  about 
equal  to  that  of  a  well  governed  steam  driven  power  station. 

The  writer  has  said  that  the  use  of  alternating  currents  for 
ordinary  electric  railways  is  limited  to  the  rotary  converter  sys- 
tem. This  is  due  to  the  fact  that  alternating  current  motors,  in 
their  present  state  of  development,  aie  not  adapted  to  the  needs 
of  such  railways.  As  yet,  their  use  for  traction  purposes  is 
limited  to  a  few  European  roads,  of  which  the  best  known  is  in 
Lugano,  Italy.  Alternating  motors  have  the  disadvantages  of 
limited  torque  and  tendency  to  synchronism.  This  makes  them 
poorly  adapted  for  the  uses  of  any  line  but  one  having  runs  at 
practically  uniform  speeds,  and  few  stops.  These  conditions  are 
those  of  a  through  express  service  between  cities.  Aceommoda,- 
tion  and  ordinary  street  railway  services  are  such  as  can  only  be 
handled  satisfactorily  by  direct  current  motors.  At  first  notice, 
this  fact  seems  rather  contradictory  to  one's  ideas  of  the  flexibil- 
ity of  alternating  currents.  The  ideal  system  has  been  thought  to 
be  one  composed  of  a  generating  station  containing  large  multi- 
phase generators,  with  lines  distributing  current  at  a  potential 
high  enough  to  require  but  a  comparatively  small  amount  of 
copper,  static  stop-down  transformers,  and  motors  that  may  be 
regulated  throughout  all  desired  variations  of  speed  by  merely 
changing  the  impressed  e.  m.  f.  with  a  controller  depending  upon 
the  use  of  various  ratios  of  transformation.  This  dream  included 
the  freedom  from  the  cars  of  commutators,  and  pictured  a  car 
equipment  that  would  need  a  minimum  of  attention.  Were  it 
possible  to  realize  all  of  those  advantages,  it  is  probable  that 
the  somewhat  serious  complication  introduced  by  the  necessity 
for  two  trolley  wires  might  be  tolerated.  There  seems  to  be  little 
probability,  however,  of  an  early  solution  of  the  problem  of  adapt- 
ing the  alternating  motor  to  the  intermittent  work  of  the  street 
railway. 

In  conclusion,  the  writer  desires  to  say  that  the  title  of  this 
paper  may  have  led  some  to  expect  rather  more  particular  atten- 
tion to  the  multiphase  transmission  system,  and  less  about  direct 
distribution.  He  has,  however,  given  the  various  systems  the 
same  relative  importance  in  the  paper  that  he  considers  them  to 
have  in  application.  Hence,  the  subordination  of  the  alternating 
current  system  in  the  consideration  of  the  general  subject  of 
'"Power  Distribution." 

Mr.  Kelly,  of  Columbus:  I  move  that  a  vote  of  thanks  be  tendered 
to  Mr.  Hoopes,  for  his  able  paper,  and  that  it  be  received  and  placed 
on  file.  I  also  move  that  a  telegram  be  sent  to  Mr.  Hoopes  con- 
gratulating him  on  the  paper,  and  expressing  the  hope  that  he  may 
soon  be  restored  to  health.     Carried. 

Mr.  Hewitt:  I  trust  the  meeting  will  pardon  a  few  words  in  refer- 
ence to  this  paper.  It  is  a  matter  which  has  interested  me  a  great 
deal.  I  have  done  considerable  figuring  on  such  transmission,  as  it 
is  the  closest  competitor  to  the  storage  battery  and  booster,  of  the 
former  of  which  I  spoke  earlier  in  the  session.  As  far  as  the 
problems  have  come  up  in  ordinary  street  railway  work,  with  such 
distances  as  ordinary  roads  handle,  I  have  been  unable  to  figure  any 
economy  in  the  multiphase  transmission,  as  compared  with  the  direct, 
using  the  booster.    When  you  get  to  distances  beyond,  possibly,  15 


miles,  the  problem  then  becomes  more  favorable  to  the  alternating 
current.  There  are  several  things  to  be  considered.  In  the  first  place, 
if  you  have  a  long  line  already  running,  you  have  copper  which  you 
are  already  using  on  the  line.  The  first  thing  you  must  consider 
is  whether  this  copper  can  be  used  in  alternating  transmission,  should 
you  use  such;  and,  in  the  second  place,  could  the  cables  be  used 
economically  in  an  alternating  current  transmission.  Very  frequently 
they  cannot.  If  you  have  a  cable  of  500,000  circular  mils  in  use, 
and  you  want  to  use  an  alternating  transformer  of  high  potential,  in 
which  you  only  require  a  No.  o  wire,  yen  do  not  svish  to  use  a  wire  of 
500,000  circular  mils,  where  \o.  o  wire  would  suffice,  and  you  do  not 
want  to  throw  it  away. 

That  becomes  a  serious  question,  where  the  lines  are  underground, 
as  they  are  in  Philadelphia  and  other  large  cities,  and  the  problem  is 
largely  magnified,  for  the  reason  that  the  insulation  cost  of  three 
cables  to  run  the  three-phase  transmission  becomes  enormous,  as 
compared  with  the  cost  of  the  copper,  the  extra  copper  for  the  single 
cable  to  run  the  direct  current;  and  In  the  cases  that  we  have  met 
with  in  Philadelphia,  for  our  long  lines,  where  we  run  underground 
cables  for  a  large  part  of  the  area,  the  difiiculty  has  been  that  the 
insulation  cost  of  three  cables  made  them  cost  more  than  to  use  the 
single  cable  and  use  more  copper.  We  figured  out  very  carefully  the 
question  of  alternating  three-phase  transmission,  In  place  of  our  bat- 
tery, and  we  found  the  battery  more  economical;  and  I  think  the 
results  have  shown  conclusively  that  such  is  the  case.  From  what  I 
gather  from  Mr.  Hoopes'  paper,  I  think  he  confirms  the  conclusions 
which  we  have  reached.  As  I  stated  before,  when  you  get  to  long 
lines,  you  then  get  to  cases  which  are  more  favorable  to  the  three- 
phase,  and  it  Is  a  question  In  my  mind  whether  we  are  not  on  the  eve 
of  a  very  successful  three-phase  motor,  and  instead  of  using  the 
rotary  transformers  we  will  use  the  static  transformers  with  a  three- 
phase  motor  on  the  car.  I  feel  sanguine  of  the  future  possibility  of 
this  motor.  I  have  seen  such  motors  working  experimentally,  and 
they  bid  fair  to  give  very  good  results. 

The  President:  The  next  business  is  the  appointment  of  the  nomi- 
nating committee  to  nominate  ofificers  and  select  the  place  for  the 
next  meeting.  If  there  are  any  gentlemen  who  desire  that  the  next 
meeting  should  be  held  in  their  respective  cities,  we  should  be  glad 
to  hear  from  them.  I  will  appoint  as  the  nominating  committee,  H. 
M.  Watson,  Buffalo,  chairman;  George  B.  Kerper,  Dayton;  Ernest 
W'oodruff,  Atlanta;  W.  Worth  Bean,  St.  Joseph;  Albert  T.  Potter, 
Providence;  John  A.  Rigg,  Reading;  and  E.  S.  Goodrich,  Hartford. 

N.  H.  Davis,  of  Cincinnati,  presented  an  invitation  on  behalf  of 
the  city.  Mr.  Graham,  of  Boston,  followed  with  an  invitation  for 
Boston,  and  Mr.  Taylor,  of  Omaha,  presented  the  claim  of  that  city. 

The  meeting  then  adjourned  until  Thursday  morning. 


Thursday's   Session. 

President  McCulloch  called  the  meeting  to  order  at  11  a.  m. 

The  secretary  read  a  letter  from  H.  H.  Vreeland,  of  New  York, 
and  a  telegram  from  Thomas  H.  McLean,  of  the  City  of  Mexico, 
regretting  their  inability  to  be  present  at  the  meeting. 

The  secretary  read  a  letter  from  H.  H.  Littell,  vice-president  and 
general  manager  of  the  Buffalo  Railway  Company,  inviting  the  dele- 
gates to  visit  the  power  houses  of  that  company. 

The  President:  I  will  say  that  during  the  meeting  of  the  Execu- 
tive Committee  here  last  February,  Mr.  Littell  very  kindly  showed 
us  through  his  powerhouse,  and  It  is  well  worth  anybody's  time  to  go 
over  to  see  it.  There  may  not  be  anything  there  newer  or  better  than 
many  of  us  have,  but  we  will  all  find  lessons  in  tidiness,  neatness, 
and  care  that  are  good  things  for  us  to  see;  and  the  manner  in  which 
they  handle  their  coal  is  very  Interesting.  I  will  now  call  for  the 
report  of  the  committee  which  was  appointed  two  years  ago,  at  the 
Montreal  meeting,  to  confer  with  other  societies  as  to  the  formation 
of  standard  electrical  rules  for  construction  and  installation  of  elec- 
tric wires.  Frank  R.  Ford  was  appointed  chairman  of  that  com- 
mittee. ■ 

Mr.  Bacon:  I  am  a  member  of  the  firm  of  Ford,  Bacon  &  Davis. 
Mr.  Ford  was  appointed  by  this  Association  to  meet  several  other 
electrical  bodies,  to  prepare  a  set  of  rules  governing  electrical  instal- 
lation for  light  and  railway  systems,  and  not  being  able  to  be  present 
today,  he  requested  me  to  make  his  report. 

Mr.  Bacon  read  the  following  report: 

New  York,  Oct.    15,  1897. 
Secretary  American  Street  Railway  Association,  Niagara  f'alls,  N.  Y. 
Dear  Sir  : — 

Supplementing  the  reports  of  July  21, '96  and  October  20,  '96,  made 
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by  me  as  delegate  of  the  American  Street  Railway  Association  to 
the  National  Conference  on  Standard  Electrical  Rules,  I  would  state 
that  upon  December  ii  and  12,  the  Committee  on  Code  of  this  con- 
ference adopted  its  final  report.  The  following  associations  were 
represented  by  delegates: 

American  Street  Railway  Association. 
American  Institute  of  Architects. 
American  Institute  of  Electrical  Engineers. 
American  Society  of  Mechanical  Engineers. 
Factory  Mutual  Fire  Insurance  Companies. 
National  Association  of  P'ire  Engineers. 
National  Board  of  Fire  Underwriters. 
National  Electric  Light  Association. 
Underwriters'  National  Electrical  .Association. 

As  a  result  of  this  conference,  a  revised  set  of  rules  has  been  form- 
ulated, to  which  the  name  "National  Electrical  Code"  has  been 
given,  a  copy  of  which  is  herewith  submitted. 

This  code  has  already  been  adopted  or  approved  by  all  of  the  bod- 
ies forming  the  conference  as  above  stated,  with  the  exception  of  the 
American  Society  of  Mechanical  Engineers  and  the  American  Street 
Railway  Association.  At  the  next  meeting  of  the  former  society,  the 
question  of  adoption  will  come  up  and  favorable  action  will  undoubt- 
edly be  taken. 

As  the  meeting  of  the  .American  .Street  Railway  Association  is  the 
last  of  the  societies  and  associations  named  above,  it  is  consequently 
the  last  one  to  which  this  code  is  submitted  for  approval. 

.As  representative  of  your  Association  1  was  appointed  secretary 
of  the  Committee  on  Code  which  performed  the  actual  work  of  revis- 
ing the  rules  and  have  kept  in  close  touch  with  all  the  details  of  this 
work. 

The  new  code  contains  many  desirable  amendments  as  to  the 
technical  requirements,  having  had  the  advantage  of  the  co-operation 
of  some  of  the  most  prominent  electrical  experts  in  the  country 
representing   the   various   associations   and   societies  in  attendance. 

The  form  of  the  coie  has  also  been  entirely  revised,  so  as  to  obtain 
a  more  logical  and  up-to-date  arrangement.  This  fact  is  particularly 
important  as  previous  codes  contain  many  repetitions  and  interpola- 
tions. It  is  not  claimed  that  the  code  is  perfect,  but  it  can  be  said 
that  each  word  in  it  was  carefully  considered  by  a  number  of  men 
representing  the  most  adverse  interests  and  points  of  view.  Amend- 
ments can  and  will  be  made  from  time  to  time  as  the  progress  of  the 
art  demands. 

The  great  desideiatum  of  uniformity  has,  however,  been  obtained 
so  that  now  instead  of  a  number  of  sets  of  electrical  rules  governing 
construction  throughout  the  country, the  "  National  Electrical  Code" 
will  be  recognized  as  the  one  set  of  rules  to  which  all  electrical  work 
must  conform.  The  fact  that  it  has  already  been  adopted  by  almost 
all  of  important  bodies  represented  in  the  conference  insures  this 
result  and  in  order  to  complete  the  good  work  made  possible  by  the 
co-operation  of  this  Association,  I  earnestly  recommend  that  the 
American  Street  Railway  .Association  give  its  formal  approval  to  the 
"National  Electrical  Code."  Respectfully  submitted, 

Frank  R.  Fdrd,  Delegate. 

(For  an  abstract  of  this  code  see  the  Review  for  August,  iHijy, 
page  5241. 

Mr.  Bean,  of  St.  Joseph:  I  move  that  tht  report  of  the  committee 
be  adopted.    Carried. 

The  President:  Last  February  there  was  presented  to  the  execu- 
tive committee  a  resolution  to  be  acted  on  at  this  meeting,  which 
would  leave  it  discretionary  with  the  executive  committee  to  fix  the 
date  of  the  meeting  at  such  time  in  the  months  of  .September  and 
October,  as  it  might  think  best  according  to  the  locality,  so  that  if 
the  convention  should  be  held  very  far  North  it  could  be  held  a  little 
earlier  than  this  date,  and  if  held  in  the  South  it  might  be  held  a  lit- 
tle later  in  the  season. 

The  secretary  read  the  proposed  amendment,  as  follows:  Mr. 
Hippee  gave  notice  of  the  following  amendment  to  .Sec.  V'll  of  the 
By-Laws:  Insert  in  place  of  the  words  "on  the  third  Tuesday  in  Oct- 
ober, in  each  year,  at  such  hour  and  place  as  shall  be  designated  at 
the  prirceding  meeting,"  the  following,  lo-wit:  "At  such  time  in  the 
months  of  September  or  October  in  each  year  as  the  executive  com- 
mittee may  decide  to  be  suited  to  the  locality  in  which  the  meeting  is 
to  be  held;  the  lime  to  be  decided  on  and  each  member  of  the  Asso- 
ciation notified  of  the  selection  by  the  first  day  of  .Vlarch  in  the  year 
in  which  the  meeting  is  to  be  held." 

Mr.  !.)avis,  of  Williamsporl:  1  move  that  the  date  be  fixed  not 
earlier  than  the  15th  day  of  September. 


Mr.  Newman,  of  New  Orleans:  I  come  from  a  city  pretty  far 
South,  and  we  would  like  to  have  this  convention  meet  in  our  city  one 
of  these  days.  We  do  not  expect  it  next  year,  but  we  want  you  to 
come  down  there  as  soon  as  you  can.  We  want  you,  when  you  do 
come,  to  come  at  the  most  pleasant  season  of  the  year  with  us,  and 
1  move  as  an  amendment  that  the  time  be  extended  to  include 
December  15th;  say  from  .September  15th  to  December  15. 

Mr.  Davis  accepted  this  amenilment,  and  the  question  being  put 
to  the  house,  the  amendment  was  carried. 

The  President:  Mr.  Dimmock,  of  the  Omaha,  Council  Bluffs  Rail- 
way &:  Bridge  Company  wishes  to  address  the  meeting. 

Mr.  Dimmock:  The  directors  of  our  interurban  line,  which  1 
represent,  have  asked  me  to  endeavor  to  obtain  discussion  at  this 
meeting  of  the  Association  on  the  subject  of  United  .States  mails  as 
to  the  amounts  to  be  received  from  the  Government  for  carrying  the 
same,  with  the  object  in  view  of  obtaining  better  rates,  and  a  uniform 
price  for  the  same,  feeling  that  through  the  Association  channels  is 
about  the  only  way  the  street  railways  can  obtain  fair  receipts  from 
this  class  of  service.  We  do  not  feel  that  we  can  get  this  subject 
before  you  so  that  you  can  do  much  at  this  meeting  but  our  expe- 
rience is  that  the  Oovernment  is  reducing  the  rates  in  our  vicinity,  50 
per  cent  of  what  we  have  received  for  the  past  five  years;  and  upon 
making  inquiries  of  a  number  of  other  roads,  we  find  that  they  have 
also  decreased  their  receipts  from  this  source.  It  appears  to  me  that 
there  is  no  way  in  which  we  can  do  anything  with  the  Government 
upon  this  subject  except  to  get  it  before  this  Association;  and  I  think, 
within  the  next  year,  if  all  the  members  will  take  this  question  up, 
the  street  railway  companies  can  obtain  much  larger  revenue  from 
this  source  than  they  have  heretofore. 

All  I  ask  is  that  this  subject  be  taken  up  and  handled  between  now 
and  the  next  convention,  so  that  we  can  find  out  what  rates  we  can 
obtain.  I  do  not  think  that  the  street  railway  companies  are  under 
any  obligation  to  the  Government  to  carry  the  mails  at  a  less  rate 
than  the  steam  railroads  receive,  and  in  a  great  many  cases  they  are 
so  doing. 

The  President:  We  will  discuss  this  question  in  a  few  moments. 
We  have,  just  coming  into  our  meeting,  a  body  of  young  men  who 
have  been  in  session,  all  the  time  we  have  been  in  session,  in  the  room 
below.  It  is  the  Accountants'  Association.  It  is  the  new  branch  of 
this  association  of  which  I  spoke  in  my  opening  address.  They  are 
young  men;  they  are  hustlers;  and  they  have  come  here  for  business, 
and  they  have  attended  to  it,  and  they  have  set  us  an  example  that 
we  will  do  well  to  follow  in  their  earnestness  and  intentness  upon 
their  work,  and  I  guarantee  that  they  will  carry  away  from  here 
better  and  more  lasting  results  than  we  have  carried  away  from  any 
convention  we  have  ever  held.  (Applause.)  I  have  the  pleasure  of 
introducing  Charles  N.  Duffy,  the  first  vice-president;  Mr.  Wilson 
of  Boston,  the  president,  having  been  unavoidably  kept  at  home. 

Mr.  Duffy,  of  St.  Louis:  Gentlemen,  we  want  to  thank  you  for  the 
honor  conferred  upon  us  in  inviting  us  to  appear  before  this  body, 
and  we  assure  you  of  our  appreciation  of  it.  We  want  to  thank  Mr. 
McCulloch  for  his  kind  mention  of  our  association  in  his  address,  and 
above  all,  we  want  to  thank  the  members  of  this  association  for  the 
strong  resolutions  of  endorsement  and  hearty  support  that  you  have 
passed.  That  means  to  us  a  great  deal,  more  than  you  probably 
realize;  and  in  that  connection  we  want  to  thank  all  the  gentlemen 
who  came  to  our  meetings,  and  those  who  joined  our  association,  and 
more  especially  those  who  are  managers  and  not  strictly  accountants. 
The  Street  Railway  Accountants'  Association  was  organized  in  Cleve- 
land, March  23-24  of  this  year.  The  accounting  department  of  street 
railways  are  very  diversified.  They  are  largely  the  result  of  the  ideas  of 
the  men  in  charge  or  the  conditions  under  which  the  road  is  operated; 
and  we  feel  that  it  is  wise  for  us  to  have  a  convention,  and  better  our 
work,  and  learn  from  one  another,  just  as  you  operating  gentlemen 
have  done  in  this  convention.  And  that  is  our  purpose — to  acquire 
information  from  one  another  and  interchange  ideas,  and  to  bring  out 
the  good  points  of  all  systems  of  accounting  for  the  common  good; 
also  to  attend  these  conventions  and  profit  by  the  exhibits  and  other 
advantages  which  you  gentlemen  enjoy.  We  desire,  if  possible,  to 
promote  a  simple,  wise  and  elastic  system  of  accounting,  which  will 
be  economical  and  uniform,  so  that  as  far  as  possible  all  street  rail- 
way accounts  shall  be  on  the  same  basis.  That  does  not  mean  that  I 
am  to  know  what  the  othi:r  man  is  doing,  or  the  other  man  is  to 
know  what  I  am  doing;  but  it  does  mean  that  if  our  general  managers 
want  to  know  how  they  stand  as  compared  with  oilier  companies  in 
the  [lerfonnance  of  the  power  plant,  or  operation  of  the  road,  or 
maintenance  of  track,  or  any  other  department  of  the  work,  they  can 
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at  least  compare  tliiiiKS  on  a  uniform   basis.    (Applause.)    That  is 
our  idea. 

We  feel  that  the  accounting  department  of  a  street  railway  com- 
pany is  just  as  important  as  any  other  department,  and  ail  we  hope  to 
do  is  to  improve  our  work  and  improve  ourselves  in  the  same  way 
and  by  the  same  means  that  the  .-Xmerican  .Street  Railway  Associa- 
tion is  helping  the  operating  department.  Gentlemen,  I  thank  you. 
(Applause.) 

The  President:     Before  discussing  the   mail   question,  we  have  a 
Committee  on  Rules  for  the  Government  of  Motormen  and  Conduc- 
tors, appointed  at  the  last  meeting,  which  will  now  report. 
Mr.  Kelly,  of  Columbus,  presented  the  following  report: 
To  the  American  Street  Railway  Association: 

Gentleman: — Your  committee  appointed  at  the  annual  Association 
meeting  in  St.  Louis  in  i8g6,  to  consider  the  advisability  of  this  Asso- 
ciation adopting  a  standard  code  of  rules  for  ihe  government  of  street 
railway  employes,  begs  leave  to  report,  that  after  careful  considera- 
tion of  the  subject,  we  deem  it  both  necessary  and  desirable  that  such 
a  code  be  adopted  by  this  Association,  and,  therefore,  recommend 
that  a  committee  be  appointed  to  formulate  such  a  Code  of  Rules, 
and  report  the  same  in  full  at  the  next  annual  meeting  of  this  Asso- 
ciation. 

The  committee,  in  thus  reporting  in  favor  of  the  adoption  of  such 
a  code  of  rules  wishes  to  disclaim  any  intention  of  desiring  to  make 
the  use  of  such  rules  obligatory  on  any  member  of  the  Association  but 
desires  that,  if  such  a  standard  is  adopted  by  this  body,  that  it  be  left 
to  the  discretion  of  the  members  to  adopt  it  for  their  roads  in  its 
entirety  or  select  such  portions  as  in  their  judgment  is  applicable  to 
their  local  conditions.  Respectfully  submitted, 

W.  F.  Kelly. 
Ira  A.  McCormack. 
E.  C.  Foster. 
The  President:     It  looks  as  if  this  committee  wanted  to  get  some- 
body else  to  do  the  work  we  detailed  it  to  do. 

Mr.  Kelly:  It  was  my  understanding,  Mr.  President,  that  we  were 
to  prepare  such  a  code  of  rules;  and  so  far  as  1  am  concerned,  person- 
ally, I  had  a  number  of  suggestions  that  1  desired  to  incorporate  in 
such  a  code.  At  a  meeting  of  the  committee,  some  of  the  members 
seem  to  be  of  the  opinion  that  it  was  not  our  business  to  prepare  the 
code,  but  simply  to  report  on  the  advisability  of  taking  action  looking 
to  the  adoption  ot  such  a  code.  There  was  a  difference  of  opinion 
as  to  what  we  were  to  do.  1  hope  the  committee  will  be  directed 
to  make  such  a  report. 

Mr.  Akarman,  of  Worcester:  I  move  that  we  accept  the  report  of 
the  committee,  and  that  the  same  committee  be  continued  for  another 
year,  with  instructions  to  report  such  rules  to  the  convention.  Car- 
ried. 

The  President:     We  will  now  take  up  the  discussion  of  the  matter 

brought  up  by  Mr.  Dimmock,  on  the  subject  of  the  carrying  of  mail. 

Mr.  MacFayden,  of  Chester:     Why  would  it  not  be  a  good  idea  to 

appoint  a  committee  to  investigate  the  mail  matter,  and  have  it  report 

at  the  next  convention. 

The  President:  That  matter  will  be  referred  to  the  incoming  exec- 
utive committee. 

Mr.  Hield,  of  Minneapolis:  1  represent  the  street  railway  systems 
of  Minneapolis  and  St.  Paul.  In  addition  to  the  local  service  of  the 
two  cities  we  operate  a  line  between  Minneapolis  and  .St.  Paul,  which 
for  the  last  six  years  has  been  the  official  mail  route.  We  carry  box 
mail  only,  every  car  being  equipped  with  a  box,  and  the  route  is  such 
that  we  pass  the  post  office  in  each  city.  When  we  started  that, 
there  had  never  been  any  classification,  and  we  took  the  lowest  classi- 
fication which  was  given  to  railroads,  which,  I  believe  is  limited  to 
200  pounds.  We  carry  nothing  but  letters,  so  that  our  weight  never 
came  anywhere  near  that.  In  addition  to  the  box  service  we  have  a 
regular  passage  of  mail  between  the  post  offices  every  thirty  min- 
utes. That  is  package  mail,  which  goes  direct  from  one  post  office  to 
another.  We  continued  in  that  contract,  I  think,  for  five  years,  and 
have  just  renewed  it.  We  were  never  satisfied  with  the  remuneration 
we  were  getting  and  it  has  been  very  materially  increased.  I  was 
surprised  at  Mr.  Dimmock's  statement  that  there  had  been  a  general 
reduction,  because  that  has  not  been  the  case  with  us.  We  also 
carry  the  mail  in  .Minneapolis  between  one  other  post  office,  not  a 
sub-station,  but  an  independent  post  office  in  the  suburbs.  We  also 
carry  the  mail  to  four  sub-stations,  and  our  remuneration  for  that 
service  is  on  a  basis  of  3  cents  a  mile.  That  applies  to  pouch  ser- 
vice; everything  except  our  interurban  box  service. 


Mr.  Dimmock:  Mr.  Hield's  remarks  go  to  show  that  the  Govern, 
ment  is  making  contracts  in  one  part  of  the  country  that  are  different 
from  those  in  other  parts;  and  also  shows  that  the  subject  is  one 
which  can  be  discussed  by  the  members  of  this  Association  to  the 
advantage  of  each  company.  I  know  of  a  number  of  roads  where 
the  rates  have  been  reduced.  1  think  on  account  of  the  shortness  of 
time  this  morning,  it  would  be  well  to  have  this  subject  up  for  dis- 
cussion at  the  next  meeting. 

Mr.  Hield:  I  think  1  am  safe  in  saying  that  the  representatives  of 
the  Government  drive  as  good  a  bargain  as  they  can.  They  usually 
get  the  service  at  the  best  rate  they  can  make.  There  is  no  legisla- 
tion covering  the  subject. 

Mr.  Jones,  of  Memphis:  Our  experience  has  been  a  little  differ- 
ent from  that  of  Mr.  Dimmock.  We  carry  mail  to  a  number  of  sub- 
stations, and  within  the  last  thirty  days  the  Government  notified  us 
of  a  50  per  cent  increase  in  the  amount  which  it  allows  us,  without 
any  solicitation  on  our  part  whatever. 

President  McCulloch:  I  will  state  what  occurred  on  one  of  the 
roads  in  St.  Louis,  which  has  for  a  long  time  been  carrying  mail  from 
the  city  out  into  the  different  sections  of  the  county.  The  contract 
expired  about  a  year  ago.  The  company  was  not  satisfied  with  what 
it  had  been  getting,  and  the  Government  declined  to  increase  the  rate. 
They  ran  the  mail  car  into  the  car  house,  and  there  was  such  a 
demand  for  the  mail  service,  that  the  Government  immediately  made 
satisfactory  arrangements. 

Mr.  Hawken,  of  Rockland:  The  representative  of  the  mail 
department  in  Washington  came  to  the  Rockland,  Thomaston  & 
Camden  Street  Railway  Company,  to  make  an  arrangement  with  us 
to  carry  the  mail,  and  we  fitted  up  a  car  and  carry  open  mail.  We 
are  allowed  3.5  cents  a  mile,  the  same  as  the  steam  railroads,  and  the 
Government  also  pays  part  of  the  salary  of  a  postal  clerk.  The  pos- 
tal clerk  looks  out  for  passengers,  express  and  baggage  business,  and 
handles  the  car. 

The  President:  We  will  now  listen  to  the  paper  on  "  Discipline  of 
Employes,"  by  George  H.  Davis,  superintendent  of  the  Canal  and 
Claiborne  Railroad  Company,  New  Orleans. 

Mr.  Davis  read  the  following  paper: 

DISCIPLINE  OF  EMPLOYES. 


By  George  H.   Davis,  Superintendent,    Canal   &    Claiborne    Rail- 
road Company,  New  Orleans. 


SYNOPSIS. 

1.  Introduction  and  definition  of  railway  discipline. 

2.  Principles  of  discipline. 

(a)  Confidence  of  employes. 

(b)  Fair  dealing. 

(c)  Organization  and  classification. 

(d)  Issuance  of  orders. 

(e)  Employment  to  full  capacity. 

(f)  \'igilance. 

3.  Civil  service  offered  as  a  suggestion  and  partial  solution  of 
questions  of  discipline  in  railway  operation. 

4.  Civil  service  methods  as  employed  by  the  Government. 

5.  What  features  a  successful  civil  service  method  should  include. 

6.  General  questions  of  employment  and  promotion,  according  to 
civil  service  methods. 

7.  Civil  service  methods  employed  by  the  Canal  &•  Claiborne 
Railroad  Company. 

(a)  System  of  marking. 

(b)  Principles  of  same. 

8.  Application  of  civil  service  methods  to  large  railway  systems. 

9.  Results  of  competitive  civil  service. 
10.     Conclusion. 

Discipline  is  universally  recognized  as  a  necessity  in  every  impor- 
tant industrial  undertaking.  It  is  as  thoroughly  essential  to  success 
in  the  operation  of  railways,  as  are  the  plans  and  specifications  in 
their  construction.  In  the  broad  sense  it  means  the  government  of 
operatives  through  whom  the  equipment  is  made  to  do  its  work,  and 
the  efficiency  of  the  equipment  varies  in  direct  ratio  with  the  effic- 
iency of  its  operatives. 

A  road  has  good  discipline  when  all  employes  respect  and  kindly 
regard  each  other;  when  the  officers  do  their  best  for  the  men,  and 
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George  H.  Davis  was  born  in  Oswego,  N.  V.,  in  \^^,  an 
parentage.     Practicaliy    all  members  of    tiie  family    fo 


f  Scotch  and  Welsh 
■  generations  were 
mechanics  and  millwrights,  and  were  con- 
nected with  mill  and  railway  construction. 
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During  his  college  course  he  was  the 
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tered the  employ  of  J.  G.  White  &  Co. 
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done  jointly 

the  engineering    firm.    Ford,    Bacon    & 

Davis.  220    Broadway,    New  York.    Part 

of   this   was  the    complete   design    and 

construction  of  the  Orleans  Railroad  of 

New  Orleans,  the  Bergen  County  Traction  Company's  lines  in  New  Jersey,  and 

the  Canal  &  Claiborne  Railroad  of  New  Orleans.     With  the  latter  company  he  has 

held  the  position  of  general  manager  since  it  was  equipped  for  electric  traction. 


vice  versa;  and  when  both  officers  and  men  sacrifice  everything  to  the 
interests  of  the  company. 

It  is  a  somewhat  difficult  task  to  maintain  the  conditions  as  defined, 
but  the  nearer  this  standard  is  approached  the  greater  the  surplus 
earnings. 

Discipline  should  never  be  interpreted  in  the  narrow  sense  that  a 
man  is  to  work  as  a  machine.  It  is  true  that  "  cars  should  run  like 
clock  work  "  but,  to  arrive  at  this  result  through  the  constantly  chang- 
ing circumstances  that  arise,  requires  the  services  of  men  of  thorough 
training,  presence  of  mind  and  good  judgment. 

There  is  no  fixed  method  of  maintaining  good  discipline.  It  is  fre- 
quently the  result  of  the  natural  personal  characteristics  of  the  man  in 
charge.  There  are,  however  certain  principles  which  are  probably 
of  universal  application.  First  of  all,  a  railway  manager  must  gain 
the  implicit  confidence  of  his  officers  and  men.  To  do  this  he  must, 
in  general,  know  the  details  of  the  design,  construction,  operation  and 
maintenance  of  railways.  He  must  have  a  universal  reputation  among 
his  men  of  being  shrewd,  vigilant,  industrious,  honest  and  perfectly 
fair  in  his  dealings.  He  must  know  them  all  personally,  stand  by 
them,  and  respect  them  as  gentlemen  upon  all  occasions.  He  must 
be  thoroughly,  popular  and  able  to  create  among  them  a  spirit  of  loy- 
alty and  enthusiasm  in  regard  to  the  road  and  its  interests. 

A  thing  of  greatest  assistance  in  discipline  is  complete  org.iniza- 
tion.  Every  man  engaged  in  railway  operation,  from  president  to 
track-greaser,  should  have  before  him  in  printed  form,  a  full  synop- 
sis outlining  all  the  essential  features,  the  exact  limit,  scope  and 
character  of  service  he  is  to  render. 

All  officers  should  have  their  exact  relative  rank  in  the  service, 
which  should  be  thoroughly  known  among  all  employes.  In  this  way 
if  conflicting  oral  orders  are  given,  the  order  given  by  the  officer  of 
superior  rank  will  be  obeyed  without  ipiestion. 

Another  feature  of  discipline  is  the  issuance  of  orders.  Many  fail- 
ures to  obey  orders  are  due  to  a  misunderstanding  or  misinterpreta- 
tion. It  is  therefore  important  in  railway  operation  to  issue  all  orders 
in  primed  form,  clearly  and  definitely  stated.  These  orders  should 
be  sent  in  explanatory  personal  letters  to  all  superintendents,  fore- 
men, inspectors  and  starters;  and  be  published  on  conspicuous  bul- 
letin boards  at  all  stations.  An  order  should  never  be  issued  except 
that  it  meets  with  the  approval  of  the  best  officers  and  men,  and,  after 
once  issued,  it  should  be  an  infallible  law,  applicable  lo  all  employes 
alike,  and  if  broken,  it  should  in  all  ca.ses  be  followed  by  a  prompt 
severe  penalty. 

Satisfactory  discipline  cannot  be  maintained  unless  employes  in  all 
ranks  are  worked  to  their  full,  natural  capacity  and  physical  strength. 
Idleness  and  easy  positions  in  railway  operation  will  undermine  the 
best  system  of  government  that  could  be  established. 

Again,  constant  watching  is  a  most  important  factor.  The  general 
manager,  or  whoever  is  responsible  for  the  receipts,  expenses,  main- 
tenance and  discipline,  should  spend  at  least  eight  hours  a  day 
directly  on  the  lines  of  the  company.    There  should  be  trusted  start- 


ers at  both  ends  of  all  lines  at  all  times,  and  at  least  one  inspector  for 
each  30  cars  operated. 

Written  reports  for  the  smallest  details  of  both  good  and  bad  fea- 
tures of  the  services  should  be  insisted  upon  from  all  officers  of  the 
company,  and  a  false  report  or  statement  from  any  employe  should 
be  sufficient  cause  for  his  instantaneous  discharge.  Nothing  good  or 
bad  in  a  man's  service  should  be  passed  with  out  the  manager's  rec- 
ognition. One  of  the  strongest  incentives  to  good  work  among  men 
who  are  trying  to  do  their  best,  is  praise.  When  a  motorman  saves  a 
pedestrian  from  mutilation  or  death  from  an  electric  car,  his  act  should 
be  recognized  by  a  complimentary  personal  letter,  thanking  him  for 
his  skillful  work.  In  general  a  manager  should  have  only  praise  for 
his  officers,  and  among  the  men  90  per  cent  of  them  should  be  above 
censure.  However,  when  a  man  is  censured  it  should  be  severe  and 
the  final  preliminary  to  his  discharge.  A  man  should  never  be  dis- 
charged except  his  case  is  given  a  thorough  investigation,  and  he  is 
given  abundant  opportunity  for  defense.  When  he  is  once  ilischarged 
he  should  never  be  re  instated. 

Railway  employes  asa  rule,  admire  a  policy  which  is  open,  fairand 
generous.  When  an  unusually  large  day's  work  is  done  in  handling 
a  great  crowd  of  passengers,  it  is  no  more  than  fair  for  the  company 
to  share  its  profits  with  the  men  in  giving  them  a  few  hours  extra 
time,  the  number  of  hours  being  in  proportion  to  the  extra  receipts. 
The  amount  of  money  thus  invested  will  in  the  future  return  to  the 
coffers  of  the  company  a  hundred  fold  and  more. 

Perfect  management  is  something  beyond  human  effort,  still,  if  the 
problem  is  earnestly  and  industriously  studied,  railways  may  be  ope- 
rated to  the  complete  satisfaction  of  the  public,  the  stockholders  and 
the  employes. 

As  a  partial  solution  of  the  different  questions  arising  in  connection 
with  discipline,  a  competitive  civil  service  system  is  oEfered  as  a  sug- 
gestion. There  are  no  new  principles  in  this  system  as  commonly 
understood.  It  is  only  a  way  of  carrying  out  what  every  successful 
man  has  always  followed  in  his  business  career.  He  selects  the  man 
whom  he  believes  most  efficient.  He  promotes  the  man  who  is  of  the 
greatest  service  to  him,  and  discharges  the  man  whose  services  are  of 
the  least  value. 

All  civil  service  methods  employed  by  the  Government,  take 
account  only  of  a  man's  ability  in  successfully  passing  the  initial  com- 
petitive examination.  In  reality  a  man's  work  in  the  service  after 
employment  should  have  far  greater  weight  in  regard  to  his  retention 
or  promotion,  than  the  mere  fact  that  he  was  able  to  answer  correctly 
a  series  of  <|uestions,  at  best  having  only  an  auxiliary  connection 
with  the  work  to  be  performed.  .Another  serious  weakness  in  muni- 
cipal or  Government  civil  service  methods  is  that  often  ipiestions  are 
prepared  and  answers  examined  by  commissioners  who  know  nothing 
of  the  business,  trade  or  profession  for  which  they  are  conducting  the 
examination.  In  all  cases  ([uestions  should  be  prepared  and  exami- 
nations conducted  by  the  head  of  the  department  under  whom  the 
candidate  is  to  work  after  entering  the  service.  To  insure  perfect 
fairness,  commissioners  may  be  delegated  to  criticise  the  <iueslions, 
witness  the  examinations,  and  judge  of  the  relative  merits  of  all 
answers.  Any  successful  competitive  civil  service  system  for  rail- 
ways, must  take  into  account: 

1.  The  previous  history  of  the  applicant,  incluiling  his  railway 
experience. 

2.  His  knowledge  and  skill  in  railway  operation,  which  is  covered 
by  competitive  examination. 

3.  His  physical  condition. 

4.  The  <iuality  of  his  work  after  entering  the  service. 

The  quality  of  his  work  after  entering  the  service  is  the  best  criter- 
ion by  which  to  judge  of  his  relative  value.  However,  before  a  man 
is  employed  it  is  impossible  to  judge  of  his  work,  and  the  only  alterna- 
tive is  a  broad,  practical,  competitive  examination,  which  covers 
samples  of  his  work  under  the  observation  of  the  examiner,  together 
with  answers  to  the  most  practical  questions  that  may  be  framed. 

In  applying  these  methods  to  railway  operation  and  maintenance, 
it  is  necessary,  so  far  as  practicable,  to  classify  the  positions  of  each 
of  the  various  departments,  so  that  there  is  a  fixed  line  of  promotion 
from  the  lowest  to  the  highest  rank.  This  does  not  mean  that  a  man 
shall  have  worked  in  all  ranks  of  a  given  branch  of  the  service,  or 
even  in  all  branches  of  a  given  department.  It  does  mean,  however, 
that  he  shall  have  started  at  the  lowest  round  of  the  ladder  in  some 
one  branch  and  have  learned  some  one  department  to  perfection, 
and  all  departments  in  general.  Railway  companies  vary  widely  in 
reports,  insufficient  number  of  names   in   accident  cases,  no  change. 
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their  classificalion  of  positions  and  the  relative  importance  which 
they  attach  to  the  services  of  each  department.  It  is  not  intended  at 
this  point  to  discuss  the  organization  of  railway  operatives. 

A  classification  so  far  as  civil  service  methods  are  concerned  may 
be  compared  to  a  river  and  its  tributaries,  where  the  waters  of  all 
branches,  if  they  are  not  evaporated,  may  reach  the  desired  terminal. 
In  short,  it  is  a  ijuestion  of  all  being  given  an  opportunity,  and  the 
survival  of  the  fittest. 

There  are,  apparently,  some  difficult  features  in  the  general  policy 
of  promoting  men  according  to  their  relative  standing,  from  one 
department  to  another,  or  even  from  one  branch  to  another  of  the 
same  department.  The  skill  and  experience  required  in  one  may  be 
totally  different  from  that  required  in  another,  and  again  a  man  may 
show  marked  ability  in  one  position,  while  in  another  he  would  prove 
most  inefficient.  However,  if  a  man  is  industrious,  bright  and  faithful 
in  one  position  he  will  maintain  the  same  cjiaracteristics  in  another, 
and,  as  every  practical  man  knows,  these  qualities  of  character  in  an 
employe  are  more  desirable  than  all  others. 

A  competitive  civil  service  system  if  correctly  applied,  is  a  most 
advantageous  solution  of  the  ([uestion  of  advancement  of  employes, 
and  does  not  interfere  with  a  practical  line  of  promotion.  For  exam- 
ple, if  a  vacancy  occurs  at  the  head  of  a  given  department,  all 
employes  ranking  highest  in  the  various  branches  are  eligible  to 
compete  for  the  position.  In  deciding  upon  the  successful  candidate, 
two  things  should  be  taken  into  consideration,  the  previous  standing 
and  record  of  the  competitors  with  the  company,  and  the  result  of 
their  competitive  examination. 

In  all  departments  of  the  Canal  &  Claiborne  Railroad  Company 
employes  are  placed  upon  a  basis  of  competition.  Men  are  employed 
who  have  the  best  standing  according  to  a  broad,  competitive 
examination,  and  are  placed  in  the  lowest  rank  of  any  given  branch 
of  the  service. 

Promotions  in  the  various  branches,  so  far  as  practicable,  are  made 
consecutively  from  one  rank  to  another.  The  company  fills  every 
position  from  among  its  own  employes,  provided  there  is  any  one  in 
the  service  competent  to  take  the  place.  To  illustrate,  if  the  posi- 
tion of  chief  dispatcher  were  vacant,  all  starters  employed  by  the 
company  would  be  eligible  to  compete  for  the  position.  The  chief 
dispatcher  prepares  all  schedules,  knows  the  exact  position  of  every 
car  on  the  road,  and  the  crew  that  is  operating  it.  Now,  if,  upon 
competitive  examination,  it  was  found  that  no  starter  employed  by 
the  company  was  able  to  prepare  a  thoroughly  practical,  satisfactory 
and  economical  schedule,  then  no  one  in  the  direct  line  of  promotion 
would  be  given  the  position.  In  this  case  another  examination  would 
be  held  in  which  the  employes  of  all  departments  would  be  eligible, 
together  with  the  employes  of  other  companies  or  outside  persons. 
In  this  way  merit  alone  is  recognized  as  a  basis  for  advancement,  and 
also  the  highest  standard  of  efficiency  is  maintained  in  the  various 
positions. 

So  far  as  practicable  the  same  regulations  apply  to  the  transporta- 
tion department,  the  maintenance  department,  and  the  accounting 
department. 

In  the  transportation  department,  in  the  employment  of  motormen 
and  conductors,  when  an  applicant  presents  himself,  if  he  is  worthy 
of  consideration  after  a  preliminary  conversation  and  inspection,  he 
is  given  application  and  recommendation  blanks. 

To  be  eligible  for  appointment  as  motorman  or  conductor,  the 
applicant  must  be  between  the  ages  of  2$  and  40,  for  the  position  of 
motorman  he  must  weigh  at  least  160  pounds  and  not  exceed  210, 
and  must  be  at  least  5  It.  8  in.  in  height,  he  must  have  had  at  least 
one  year's  experience  in  the  position  he  seeks,  and  should  be  recom- 
mended to  the  service  by  at  least  three  officers  of  the  company, 
including  foremen,  inspectors  and  starters,  and  also  by  at  least  seven 
motormen  and  conductors,  who  are  already  in  the  service.  He  then 
obtains  the  company's  physician's  certificate  with  regard  to  his 
physical  condition.  If  his  certificate,  application  and  recommenda- 
tions fill  the  requirements  and  are  apparently  satisfactory,  they  are 
then  given  to  an  inspector  who  personally  investigates  his  previous 
record  among  the  employes  with  whom  the  applicant  has  worked, 
and  also  among  outside  persons  who  know  the  applicant.  If  the 
inspector's  report  of  investigation  is  satisfactory,  the  applicant  is 
placed  on  the  lines  of  the  company  with  motormen  and  conductors 
who  have  the  best  standing  in  the  service.  He  rides  with  these 
men  until  he  is  familiar  with  the  special  features  of  the  lines  of  the 
company.  He  is  then  given  the  competitive  examination.  This  is 
intended  to  be  extremely  practical  and  consists  of  two  parts: 


1.  The  applicant  takes  charge  of  a  car  with  an  inspector  who  esti- 
mates the  quality  of  his  work  for  one  trip  over  each  line  of  the  road. 

2.  He  answers  a  list  of  questions  covering  the  various  things  con- 
nected with  this  department  of  railway  service. 

Finally,  the  applicant  presents  himself  at  the  office  of  the  general 
manager,  where  he  is  questioned  in  regard  to  all  orders  and  instruc- 
tions previously  issued  by  the  company,  and  his  understanding  of  the 
conditions  under  which  he  will  be  expected  to  work. 

Based  upon  the  above,  applicants  having  the  highest  standing  are 
given  the  positions  as  extra  motormen  and  conductors  as  fast  as 
vacancies  occur. 

If  inexperienced  men  are  employed  at  all  in  the  service,  they  are 
taken  on  as  conductors  and  kept  in  this  position  for  at  least  six  months, 
and  for  three  months  they  work  without  pay.  After  this  work  as  con- 
ductors they  break  in  as  motormen,  with  motormen  already  in  the 
service  who  have  the  highest  standing.  After  six  months  service  of 
this  kind,  they  are  given  their  examination  and  are  placed  on  the 
lines  of  the  company  as  extra  motormen. 

To  determine  the  relative  standing  of  employes  a  system  of  mark- 
ing has  been  adopted,  which  takes  into  account. 

1.  The  general  quality  of  a  man's  work,  according  to  the  judgment 
of  the  foreman  in  charge. 

2.  The  value  of  the  special  acts  in  his  service  as  reported  by  the 
foreman,  and  marked  in  the  record  of  the  employe  according  to  a 
fixed  scale  kept  in  the  main  office. 

To  illustrate,  in  the  department  of  transportation,  for  motormen  and 
conductors,  blanks  are  prepared  which  contain  the  names  and  num- 
bers of  every  motorman  and  conductor  in  the  service.  At  the  head 
of  these  blanks  there  is  a  personal  letter  addressed  to  the  genera] 
manager  which  reads  as  follows: 

"  Dear  Sir: — .According  to  my  best  judgment  the  quality  of  service 
rendered  by  each  employe  coming  under  my  observation  in  my 
department  of  the  service,  being  fairly  and  honestly  estimated  for 
today  IS  as  follows:" 

Opposite  the  name  of  the  motorman  or  conductor  there  is  a  blank 
space  left  for  the  mark  of  the  foreman.  Each  foreman,  inspector 
and  starter  has  one  of  these  blanks,  and  marks  after  the  conductor's 
or  motorman's  name  the  (juality  of  his  work  for  the  day,  and  sends 
the  blank  to  the  main  office  the  next  morning.  He  marks  "  v.  e."  for 
very  excellent;  "e"  for  excellent;  "g"  for  good;  "f  "  for  fair;  "p" 
for  poor,  and  "v.  p."  for  very  poor. 

In  the  main  office  these  marks  are  reduced  to  an  arithmetical  basis 
and  placed  in  the  record  of  the  employes.  In  determining  the  marks 
to  be  placed  in  the  record,  the  marks  of  all  foremen,  inspectors  and 
starters  for  a  given  man  are  added  and  the  mean  taken,  which  is  con- 
sidered the  final  mark.  In  this  way  the  average  judgment  of  per- 
haps 10  different  foremen  in  regard  to  an  employe's  work  is  obtained. 

The  marking  of  the  special  acts  of  an  employe  is  on  a  more  defi- 
nite basis,  and  has  no  connection  with  the  judgment  of  the  foremen, 
inspectors  and  starters.  They  simply  report  the  acts.  Based  upon 
bulletins,  instructions  or  orders  issued,  and  also  upon  experience  in 
good  railway  practice,  two  lists  of  acts  of  employes  are  made,  one 
delineating  all  the  desirable  or  commendable  features  of  the  service 
of  an  employe;  the  other  all  the  undesirable  or  intolerable  features. 
F"or  each  of  the  acts  in  the  commendable  list,  a  certain  number  of 
points  of  merit  is  always  given.  Similarly  for  each  of  the  acts  in 
the  uncommendable  or  intolerable  list,  a  certain  number  of  points  of 
demerit  is  given.  To  illustrate  more  thoroughly,  a  few  of  the  acts 
mentioned  in  the  merit  and  demerit  list  may  be  given.  In  the  merit 
list  for  motormen  we  have,  skillfully  avoiding  accidents,  assistance 
on  minor  road  repairs,  suggestions  as  to  best  speed  of  cars,  helping 
to  clear  blockades,  assistance  rendered  on  special  occasions,  obtain- 
ing names  in  accident  cases,  etc. 

In  the  demerit  list  for  motormen  he  have,  runing  with  hands  off  of 
brake  and  controller,  looking  around  while  car  is  in  motion,  not  run- 
ning on  schedule  time,  feeding  car  too  fast,  untidy  condition  of  dress_ 
accidents  to  persons  (serious,  medium,  slight  injury),  accidents  to  cars 
(serious,  medium,  slight  injury),  accidents  to  vehicles  (serious, 
medium,  slight  injury),  etc. 

In  the  merit  list  for  conductors  we  have,  complete  and  perfect  acci- 
dent reports,  reports  as  to  where  the  company  is  gaining  or  losing 
traffic,  reports  as  to  what  passengers  say,  kindness  to  aged  or  infirm 
persons,  assistance  rendered  on  special  occasions,  obtaining  names  of 
witnesses  in  accident  cases,  etc. 

In  the  demerit  list  for  conductors  we  have:  Incomplete  accident 
reports,  insufficient  number  of  names  in  accident  cases,  no  change. 
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not  aniKiuncing  route,  streets  and  transfer  points,  leaning  against 
door,  conversing  with  passengers  inside,  short  register,  bunching 
fares,  ringing  up  fares  when  officer  boards  car,  register  not  turned, 
shorts  and  overs,  untidy  condition  of  dress,  etc. 

The  marking  for  general  daily  reports,  together  with  reports  of 
special  acts,  is  kept  in  a  record  book,  which  allows  four  pages  to 
each  employe,  each  of  the  pages  being  numbered  to  correspond  with 
the  employes  badge  number.  The  first  two  pages  of  each  employe's 
record  are  made  up  in  blank  form,  allowing  space  for  each  day  of 
the  month,  together  with  each  month  of  the  year.  The  next  two 
pages  are  plain  ruled,  and  are  used  for  explanations  of  each  mark 
given. 

The  margin  of  the  first  page  is  divided  into  blank  form  giving  the 
information  regarding  an  employe  which  is  usually  covered  by  head- 
ings placed  in  application  blanks.  F.ach  month  the  points  of  merit 
and  demerit  are  balanced.  If  an  employe's  record  falls  below  zero 
he  is  discharged. 

The  estimation  of  the  value  of  a  man's  services  according  to  the 
above  method,  is  based  upon  two  foundation  principles,  one  being  a 
check  upon  the  other.  Every  officer  of  the  company  has  his  own 
ideal,  and.  due  to  the  fact  that  every  human  being  sees  the  world 
from  a  different  standpoint  from  every  other  human  being,  the 
chances  are  that  an  employ's  work  is  estimated  upon  by  lo  thoroughly 
experienced  railway  operatives,  the  average  jud;;ment  of  these  men 
should  be  correct.  .-Vcting  upon  this  principle,  favoritism  among 
officers  is  almost  completely  eliminated.  Some  men  might  be  fav- 
orites with  two  or  three  officers,  due  to  outside  circumstances,  but 
this  would  never  extend  to  the  whole  lo,  or  even  five.  A  car  opera- 
tive's life  is  not  filled  with  opportunities  to  render  brilliant  services 
in  behalf  of  the  company,  and,  for  this  reason  some  method  of  esti- 
mating his  work  must  be  adopted  which  will  give  credit  for  every 
day's  efficient,  satisfactory  conduct.  The  method  employed  has 
proved  by  experience  to  be  simple,  just  and  effective. 

The  second  principle  used  in  the  estimation  of  the  quality  of  the 
service  is  embodied  in  the  fact  that  a  more  just  and  unbiased  deci- 
sion can  be  reached  in  regard  to  the  merit  or  demerit  of  an  act,  if 
judgment  has  already  been  passed  on  an  exactly  similar  case.  Now, 
by  the  system  of  marking  mentioned,  a  list  of  all  possible  cases  is 
prepared,  and  judgment  passed  upon  them,  by  the  general  officers 
of  the  company,  the  relative  number  of  points  of  merit  and  demerit 
being  fixed.  Now,  when  an  act  occurs,  it  only  remains  to  locate  it  in 
the  list  to  pass  judgment.  Hasty  or  snap  judgment  passed  in  a  fit  of 
anger  on  an  employe's  offense  usually  results  in  the  greatest  injustice 
to  the  employe.  The  reaction  among  employes  is  such  as  to  practic- 
ally destroy  their  confidence  in  the  company,  and  always  proves 
detrimental  to  the  best  interests  of  the  road. 

Promotions  among  motormen  and  conductors  are  always  made 
according  to  their  standing  as  determined  by  their  records  without 
examination.  The  "  extra  "  motorman  or  conductor  having  the  best 
record  is  promoted  to  a  "swing"  run.  .Similarly,  the  "swing"  men 
to  "  half-and-half "  and  the  "half-and-half  "  men  to  "straight  day" 
runs.  "Straight-day"  motormen  and  conductors  are  promoted  to 
the  positions  of  inspectors,  starters  and  transfer  agents  on  their 
records  alone.  Xo  account  whatever  is  taken  of  the  relative  date  at 
which  the  employe  entered  the  service. 

As  mentioned  before  the  same  general  methods  are  employed  in  all 
departments,  but,  owing  to  the  fact  that  the  transportation  depart- 
ment is  the  most  important  of  all,  the  details  of  the  civil  service  sys- 
tem are  carried  out  most  thoroughly  in  this  connection. 

To  insure  perfect  accuracy  and  fairness  each  employe  is  invited  to 
examine  his  own  record  or  that  of  any  other  employe  at  any  time. 
He  is  also  at  liberty  to  inspect  the  scale  of  inarking  by  which  the 
records  are  adjusted. 

It  is  evident  that  a  system  of  bookkeeping  resulting  from  the  meth- 
ods as  described  would  be  more  expensive  to  maintain  than  other 
forms  of  discipline  which  have  been  generally  employed.  It  has 
been  found,  however,  that  the  extra  expense  attached  to  this  system 
is  tritlmg  in  comparison  with  the  results  obtained. 

The  larger  a  street  railway  the  more  thoroughly  applicable  arc 
civil  service  methods.  This  comes  from  the  lact  that,  on  small  roads 
the  general  officers  of  the  company  come  more  in  contact  with  the 
employes,  thus  being  able  to  judge  personally  of  the  ijuality  of  their 
services,  regardless  of  records  kept,  and  too,  on  small  roads  the  same 
employe  fills  several  positions  in  comparison  with  a  thoroughly  classi- 
fied organization  which  must  be  maintained  in  large  street  railway 
systems. 


Regarding  the  general  results  of  a  thoroughly  enforced  competi- 
tive system,  it  may  be  stated  that  there  is  as  much  difference  in  the 
quality  of  work  rendered  by  men  engaged  by  a  road  operated  on  a 
competitive  basis  of  promotion,  and  a  road  on  which  promotion  is 
made  according  to  the  position  of  a  man's  name  in  the  list,  as  there 
is  between  two  railway  companies,  one  having  a  monopoly  of  the 
traffic  and  the  other  having  a  direct  paralleling  competitor.  It  has 
been  found  by  experience  in  the  operations  of  roads  where  employes 
work  on  a  competitive  basis,  that  they  invariably  do  their  best. 
They  are  gentlemanly  in  their  treatment  of  passengers,  neat  and  tidy 
in  their  dress,  and  skillful  and  prompt  in  the  discharge  of  their 
duties.  They  take  great  pride  in  the  company's  fine  equipment,  its 
large  business,  its  management  and  principles  of  fair  dealing.  They 
never  fail  to  praise  the  company  and  its  service  to  patrons,  and  are 
only  too  glad  to  answer  in  behalf  of  the  company,  any  adverse  criti- 
cisms offered  by  the  patrons  or  the  public.  They  feel  from  the  start 
that  their  present  and  future  position  in  the  railway  business  depends 
upon  the  quality  of  their  work,  and  nothing  else. 

Legitimate  competition  is  one  of  the  most  powerful  incentives  that 
can  be  employed.  Men  under  these  conditions  are  forced  to  make 
their  best  efforts.  This  is  illustrated  constantly  in  all  professional, 
mercantile  and  manufacturing  industries.  The  piece  work  system  in 
vogue  in  New  England  factories  is  only  one  method  of  competition 
by  which  a  man  is  paid  according  to  the  quality  and  quantity  of  his 
work. 

On  a  competitive  basis  the  standard  of  excellence  is  constantly 
being  raised.  When  a  large  number  of  men  are  engaged  in  the 
same  kind  of  work,  there  are  always  a  few  who  will  accomplish  most 
extraordinary  results,  and  their  work  stands  as  a  most  effective 
object  lesson  to  the  others.  If  a  man  has  anything  in  him,  competi- 
tion will  bring  it  out;  if  he  has  no  redeeming  features,  then  his  ser- 
vices are  not  required. 

."Another  advantage  of  the  civil  service  system  is  that  it  effectually 
debars  all  outside  influence  and  eliminates  the  "bugbear"  com- 
monly designated  among  the  men  as  a  "pull."  It  also  completely 
obliterates  political  interference,  which  is  the  greatest  bane  to  the 
efficient  services  of  .American  street  railways. 

In  conclusion,  it  may  be  stated  that  this  system  is  not  urged  as  a 
panacea  for  the  ills  of  railway  management,  but  is  merely  offered 
as  a  suggestion,  with  the  hope  that  it  may  be  of  some  slight  assist- 
ance in  improving  the  successful  methods  which  have  always  been 
employed. 

Mr.  Rigg,  of  Reading;  I  move  that  the  paper  be  received  and 
filed,  and  a  vote  of  thanks  he  extended  to  Mr.  Davis.     Carried. 

The  President:  We  would  like  to  have  discussion  upon  this  paper. 
If  there  is  none,  we  will  proceed  to  the  next  paper  on  "Application 
of  Electricity  to  Railroads  now  Operated  by  Steam  Power,"  by  N.  H. 
Heft,  of  the  Meriden  Street  Railway  Co.,  Meriden,  Conn. 

Mr.  Heft  read  the  following  paper: 

APPLICATION  OF   ELECTRICITY  TO  RAILROADS  NO'W 
OPERATED   BY  STEAM  PO'WER. 

By  N.  H    Heft,  President  Meriden  Electric  Railroad  Company, 
Meriden,  Conn. 


The  New  York,  New  Haven  &  Hartford  Railroad  Company  owns 
and  controls  about  2,S00  miles  of  main  line  railroad  track  in  Now 
York,  Massachusett.s,  Rhode  Island  and  Connecticut,  of  which 
about  IC  miles  are  operated  by  electricity  on  the  third  rail  sys- 
tem and  14  miles  on  the  overhead  trolley  system.  The  company 
also  owns  the  entire  capital  stock  of  the  Stamford  Street  Raili-o.id 
Company  and  the  Meriden  Electric  Railroad  Company,  the  former 
operating  about  lOVi  miles  of  tra<k  and  the  latter  about  17'.{. 
miles  on  the  overhead  electric  system.  It  is  through  my  official 
connection  with  the  Meriden  C^impany  that  1  am  permitted  to  he 
Iiresent  at  the  meetinKS  of  the  American  Street  Railway  Associa- 
tion, a  privilege  which  I  thoroughly  appreciate. 

Electric  railroading  on  a  large  scale  is  but  the  development  of 
i-lre/Pt  railway  experience,  and,  if  the  future  brings  siicc'rss  In  the 
efforts  now  being  made  to  use  electricity  for  heavy  work,  it  will 
be  due,  largely,  to  Lho  courage  and  enterprise  of  those  who  have 
"blazed  the  path  of  progress"  aiul  forced  the  fighting  by  entering 
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and  for  var- 
itil  he  became 
lining  and  the 
ir  the  past  20 
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way  pro- 
red  fran- 


Colonel  N.  H.  Heft  was  born  on  a  farm  near  Carverton.  Luzerne  County.  Penn- 
sylvania, about  50  years  ago,  and  his  early  education  was  secured  while  attending 
the  district  school  during  a  portion  of  the 
winter  months.  He  worked  on  the  farm, 
in  mines,  in  macliine  shops 
ious  railroad  companies  i 
financially  interested  in 
manufacture  of  oils.  1 
years  he  has  been  engaged 
construction  and  in  street 
jects.  He  organized  and  s 
chises  for  the  Bridgeport  Traction  Com- 
pany.and  negotiated  thetransferof  all  the 
horse  railway  securities  in  that  city  to  the 
Traction  Company.  While  president  of 
the  Bridgeport  Traction  ompany  he  was 
successful  in  the  suits  against  the  Consoli- 
doited  Railroad  Company,  and  the  later 
franchises  were  granted  to  t;.e  company 
over  the  mayor's  veto,  .^bout  three  years 
ago.  when  the  Consolidated  Railroad 
Company  decided   to   conduct  some   ex- 


per 
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N.  H.  HEFT. 


dent  Clark  placed  Colonel  Heft  in  charge 
of  the  construction  and  equipment.  The 
results  of  this  work  have  been  closely 
and   fully  described    in    these  columns. 


watched  by   electrical  and   railroac 

Colonel  Heft  is  a  great  lover  of  art  and  in  the  art  gallery  of  his  beautiful  hon 

Bridgeport  is  one  of  the  finest  personal  collections  of  paintings  in  New  Engl 
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into  competition  with  an  industrj'  whicli  believed  itself,  10  years 
ago,  absolutely  secure  in  its  position. 

Tliere  is  little  tor  me  to  tell  you  of  novelty  in  the  worlc  done  by 
the  New  Haven  Company  in  Meriden  and  Stamford.  These  are 
ordinary  street  railway  systems,  fairly  well  equipped,  and  we  tri- 
te operate  them  to  serve  the  public  properly.  Believing,  as  we  do. 
that  a  good  track  is  the  foundation  of  a  good  system,  we  have 
thoroughly  reconstructed  the  track  in  both  cities  with  heavy 
rails.  In  doing  so  we  have  paid  the  most  careful  attention  to  the 
matter  of  the  return  circuit,  bonding  the  rails  so  thoroughly  as 
to  make  them  the  path  of  smallest  resistance  back  to  the  station. 
We  have  thus  avoided,  to  a  very  large  extent,  trouble  with 
electrolysis.  Nothing  is  n:nre  certain  to  my  mind  than  that  care- 
lessness about  making  a  track  return  circuit  is  a  most  serious 
mistake,  and  that  carelessness  about  testing  and  maintainir.? 
Joint  connections  is  another.  I  would  rather  spend  a  thousand 
dollars  or  more  in  providing  ample  carrying  capacity  of  rail  bonds 
than  to  put  the  same  amount  of  money  into  the  overhead  circuit, 
if,  by  doing  the  latter,  I  should  neglect  the  former. 

About  three  years  ago.  the  New  Haven  Company  found  that 
various  electric  railways  in  its  territory  were  gradually  extend- 
ing their  operations  into  the  field  of  internrban  work,  and  that  the 
company's  passenger  earnings  were  suffering  accordingly.  It  was 
at  once  seen  that,  by  no  ordinary  methods  of  changing  schedule.; 
or  increasing  speeds  could  this  lost  traffic  be  won  back  again, 
and.  with  characteristic  knowledge  and  courage.  President  Clark 
and  the  New  Haven  directors  determined  to  "steal  the  thunder 
of  its  new  competitors,  and  commenced  a  series  of  elaborate 
experiments  in  heavy  electric  railroading.  It  must  be  confessed 
that  this  decision  was  reached  only  after  some  misgivings.  To 
the  average  railroad  man,  street  railways  have,  until  recently, 
seemed  a  pretty  sort  of  toy,  fit  for  apprentices  in  the  art  of  trans- 
rortation.  Latterly,  however,  he  has  waked  up  to  the  fact  that 
"the  tail  will  wag  the  dog"  unless  some  radical  action  is  taken, 
particularly  in  suburban  and  short  distance  work,  and,  in  the 
eastern  sections  of  the  country  anyway,  railroad  men  have  become 
modest  enough  to  be  willing  to  look  with  respect  upon  the  great 
work  which  has  been  accomplished  in  street  railroading. 

The  first  line  to  be  equipped  by  the  New  Haven  Company  w-as  a 
purely  summer  road,  operated  for  about  four  months  in  the  year 
on  the  Massachusetts  coast  from  Nantasket  Junction  to  Pember- 
ton,  a  distance  of  about  seven  miles  of  double  track.  This  line 
was  chosen  partly  because  the  main  line  operation  would  not  be 
interfered  with  in  case  of  trouble  with  the  electric  trains  and 
partly  because  of  the  existing  heavy  summer  traflSc  which  would 
put  the  new  apparatus  and  the  feasibility  of  the  entire  system  to 
a  severe  test.  An  overhead  trolley  line  was  built,  with  cent"r 
pole  construction,  and  everything  made  very  strong  and  move 
substantial  than  was  at  that  time  found  in  any  street  railway 
work  to  our  knowledge.  At  the  time  of  construction  of  this  over 
head  line,  there  were  no  suitable  movable  switches  in  the  market, 


and  we  had  to  remodel  and  have  built  especially  for  our  purpose 
those  which  we  finally  adopted.  One  feature  perhaps  worthy  of 
note  is  the  connection  of  the  overhead  switch  with  the  track 
switch  in  such  a  way  that  both  are  controlled  by  a  single  lever  at 
the  switch  stand. 

The  line  was  operated  for  the  first  summer  with  excellent 
success  and,  all  fear  of  trouble  having  disappeared,  an  extension 
of  3.6  miles  was  made  on  the  main  line  of  the  company's  Ply- 
mouth division,  from  Nantasket  Junction  to  East  Weymouth,  this 
section  being  operated  by  the  third  rail  system. 

In  December,  1S96,  we  commenced  work  on  a  new  line  running 
from  Berlin,  Conn.,  through  New  Britain  to  Hartford,  a  distance 
of  12.3  miles,  3  miles  of  which,  from  Berlin  to  New  Britain  is  a 
double  track,  and  the  remainder,  from  New  Britain  to  Hartford, 
a  single  track.  A  power  station  was  built  at  Berlin,  one  end  of 
this  line,  partly  because  of  a  desire  to  test  transmission  of  power 
to  a  considerable  distance,  and  partly  because  Berlin  is  the  cente'' 
of  several  radiating  lines  which  may  eventually  be  put  into  opera- 
tion by  electricity. 

The  physical  characteristics  of  both  these  lines  have  been  so 
carefully  and  accurately  described  in  technical  papers  that  I  shall 
only  refer  to  them  more  or  less  incidentally  in  the  following,  con- 
fining my  remarks  chiefly  to  the  results  which  we  have  found,  and 
the  conclusions  which  we  have  reached  in  our  own  minds  as  to 
the  best  methods  of  applying  electricity  in  heavy  railroad  work. 

TR.\IN   SERVICE   AND   TRAFFIC. 

We  have  learned  very  thoroughly,  in  our  street  railway  experi- 
ence, the  lesson  of  the  importance  to  any  transportation  agency, 
working  in  a  thickly  populated  territory,  of  uniform  fares  and  a 
frequent  and  regular  train  service — of  a  train  service  which 
requires  no  printed  schedule  to  enable  people  to  know  when  cars 
may  be  found  in  waiting.  The  time  has  come  when  every  pro- 
gressive railroad  manager  must  recognize  that  new  conditions,  and 
the  new  character  of  competition  require  a  complete  change  of 
operating  methods. 

On  its  Nantasket  Beach  line,  the  New  Haven  Company  gave, 
during  the  last  summer,  a  regular  half-hour  service  from  6:30 
in  the  morning  until  11:30  at  night.  When  unusually  heavy  boat 
loads  arrived  at  Pemberton  from  Boston,  trains  were  run  in  as 
many  sections  as  were  found  necessary  to  take  care  of  the  people. 
but  still  the  half-hour  schedule  was  not  departed  from  on 
ordinary  days.  On  Sundays  and  holidays,  when  boats  arrived  at 
Pemberton  every  15  minutes  during  the  greater  part  of  the  day, 
express  trains  between  Pemberton  and  Nantasket  were  sand- 
wiched in  between  accommodation  trains  in  such  a  way  as  to  give 
a  15  minute  schedule  of  alternate  express  and  accommodation 
trains.  The  time-table  this  summer  required  33  regular  trains 
daily,  each  way,  between  East  Weymouth  and  Pemberton.  Dur- 
ing July  and  August,  the  traffic  increased  to  such  an  extent  as  to 
require  six  motor  cars  in  constant  week  day  service,  and  on  Sun- 
days and  holidays  11  motor  cars  have  frequently  been  called  for. 

The  fares  charged  on  the  Nantasket  Beach  line  before  the 
pdvent  of  electricity  were  10  cents  from  Pemberton  to  Nantasket 
and  18  cents  from  Nantasket  to  E^st  Weymouth,  a  total  of  zS 
cents  from  Pemberton  to  East  Weymouth.  With  electric  traction 
they  have  been  placed  at  a  uniform  rate  of  5  cents  from  Pemberton 
to  Nantasket  ard  5  certs  from  Nantasket  to  East  Weymouth,  a 
total  of  10  cents  from  Pemberton  to  East  Weymouth.  Under 
these  new  conditions,  the  traffic  has  increased  enormously  on  this 
line:  the  summer  of  1895.  the  first  of  electrical  operation,  showing 
an  increase  of  92. G  per  cent  over  the  previous  summer  in  the  num- 
ber of  passengers  carried:  the  summer  of  lR9fi  showing  45.1  pet 
cent  increase  over  189^.  while,  in  the  summer  .iust  passed,  we  hav* 
"arried  nearly  three  times  as  many  passengers  as  in  the  last  yeaf 
of  steam  operation. 

The  oreration  of  the  line  from  New  Britain  to  Hartford  was 
commenced  in  May  last,  with  a  reerular  half-hour  train  schedule 
from  G  in  the  morning  to  11:30  at  night,  and  with  a  uniform  fare 
of  10  cents  each  way,  instead  of  23  cents,  the  former  charge.  The 
electric  line  carries  through  passengers  only  between  Hartford 
nrd  New  Britain,  the  passengers  for  the  five  way  stations  bein-; 
carried  by  the  regular  steam  trains  running  on  a  parallel  track. 
For  ordinary  every  day  service,  a  single  open  motor  car  was  used 
during  the  past  summer,  while  for  extra  loads,  light  double  truck 
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Hall  carB.  seating  70  people,  were  attaclicd.  On  rainy  Mays  a 
Htandard  (.loKed  passenger  coach  was  haiileil  by  the  open  motor 
car.  On  holidays  and  Sundays,  the  ears  pulled  two  trailers,  the 
entire  train  seating  nearly  250  passengers.  About  the  middle  of 
August,  steam  service  on  the  Berlin-New  Britain  branch  was  dis- 
continued, and  trafflc  has  since  been  handled  entirely  by  elec- 
tricity. Sixteen  trains  each  way  per  day  are  run,  connecting  with 
steam  trains. 


Under  the  conditions  named  on  the  Hartford-New  Britain  line. 
we  have  carried,  during  the  three  summer  months,  400  per  cent 
more  passengers  than  we  carried  thnnigli  the  corresponding 
months  of  last  year. 

SPEED,   ACCELERATION   AND   SCHEDULES. 

I  do  not  suppose  that  any  but  a  trained  railroad  man  can  under- 
stand   the   linposHlbillty   of    opciiidng    trains    and     maintalnliiR 
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schedules  by  steam  locomotives  in  the  way  that  has  been  done 
by  electricity  at  Nantasket  Reach  this  summer.  There  are  a  gi-erit 
many  curves  on  the  line  aswill  be  seen  by  the  accompanying  plan. 
Fig.  1;  and  in  addition  several  grades.  There  are  no  exces- 
sively sharp  curvatures  or  steep  grades,  and  it  is  not  here  that 
the  trouble  has  come.  The  difficulty  is  found  in  the  fact  that 
there  aie  no  less  than  17  stations  on  a  line  only  10.6  miles  iu 
length,  or  an  average  distance  between  stations  of  but  aboui;  .6 
of  a  mile.  To  make  a  run  of  10  miles  with  16  stops  in  26  minutes; 
to  be  obliged  to  do  this  in  order  to  connect  with  boats  arriving  at 
regular  half-hour  intervals  and  to  keep  out  of  the  way  of  frequent 
regular  steam  trains  on  the  main  line  of  the  Plymouth  division; 
to  allow  but  four  minutes  at  each  end  for  unloading.  switchinK 
(including  running  around  trail  car),  and  loading;  and  to  do  this 
day  in  and  day  out,  in  regular  service,  through  an  entire  summer; 
these  are  things  which  cannot  possibly  be  accomplished  by  steam 
locomotives. 

Now  the  reason  why  electricity  can  do  this  and  steam  canno;. 
is  found  iu  the  tremendous  accelerating  power  of  properly  df  s'gned 
electric  motors,  with  rotary  motion,  as  compared  with  reciprocal 
motion  of  steam  locomotives.  By  examination  of  the  curve  of 
acceleration  plotted  from  actual  tests  of  a  60-ton  train,  (see  Fig. 
2),  and  of  the  practical  results  shown  in  the  curve  of  speed 
between  stations  in  a  service  run  on  the  Nantasket  Beach  lice. 
(see  Fig.  3).  as  well  as  the  accompanying  time  chart  made  up  from 
the  company's  printed  time  cards,  it  will  be  seen  how  enormous 
IS  this  accelerative  power. 

It  will  be  seen,  for  example,  that  a  60-ton  train,  iu  running  fi-om 
Windermere  to  Allerton,  a  distance  of  only  l.SOO  ft.,  reaches  a 
maximum  speed  of  31  miles  per  hour,  while  in  the  longer  run  from 
Power  Station  to  Nantasket  Junction,  a  distance  still  of  but  5,S0£ 
ft.,  a  maximum  speed  of  39  miles  is  reached.  The  entire  distance 
is  covered,  in  regular  service,  at  an  average  speed  of  24.6  miles 
per  hour,  including  stops. 

Between  Hartford  and  New  Britain,  the  9.3  miles  distance  is 
covered  regularly  by  motor  cars  with  two  trailers  in  from  18  to 
20  minutes,  an  average  speed  of  from  28  to  30  miles  per  hour, 
while,  with  a  special  high-geared  motor,  a  maximum  speed  of 
over  60  miles  has  been  made;  the  entire  distance  of  9.3  miles  being 
covered  in  10  minutes.  On  this  line  a  52-ton  train  often  reaches  a 
maximum  speed  of  50  miles  per  hour.  The  current  is  cut  off  at 
29  grade  crossings  when  single  car  trains  are  run. 

It  is  worthy  of  note,  in  this  connection,  that  the  line  betweiMi 
New  Britain  and  Hartford  is  in  direct  competition  with  a  trolley 
line  between  the  same  points  but  following  a  more  circuitous 
route.  The  schedule  time  of  trolley  cars  is  55  minutes,  as  against 
our  time  of  less  than  20  minutes,  and  the  rate  of  fare  is  15  cents 
(including  a  transfer  given  for  use  on  the  street  railways  of  eitht;- 
city),  as  against  ours  of  10  cents  for  the  straight  run  between  the 
two  cities  only.  The  ownership  of  right  of  way  has  a  very 
important  influence  upon  speed  and  competitive  conditions  under 
circumstances  lilfe  these. 

CARS   AND    EQUIP.MENT. 

The  type  of  car  selected  for  any  good  transportation  service  has 
a  direct  bearing  upon  the  development  of  traffic  and  maximum 
gross  receipts.  It  has  been  difficult  for  steam  railroads  to  depart 
far  from  the  long  established  custom  of  closed  passenger  coaches 
of  the  present  standard  type,  and  to  adopt  open  cars,  on  account  of 
the  disagreeable  effect  on  passengers  of  the  smoke  and  gases  from 
engines.  This  has  naturally  thrown  a  great  deal  of  traffic  to  com 
peting  street  railway  lines  running  open  cars  in  summer,  on 
account  of  the  much  greater  pleasure  in  riding. 

With  electric  operation,  open  cars  in  heavy  railroad  practice 
are  possible,. even  at  considerable  speed,  particularly  if  the  front 
of  the  car  is  closed  in  with  glass,  and  both  at  Nantasket  Beach 
and  on  the  Hartford-Berlin  line,  we  have  used  heavy  open  car?? 
with  great  success. 

The  motor  car  which  we  have  so  far  used  we  do  not  consider 
by  any  means  the  final  type,  and  even  now,  we  have  in  mind 
plans  of  combination  cars  which  we  believe  will  be,  on  the  whole, 
well  adapted  for  railroad  work.  The  present  motor  car  is  very 
heavily  built,  with  floors  of  a  height  equal  to  that  of  our  standard 
passenger  coaches.    It  contains  16  cross  seats,  capable  of  seating 


S;(i  passengers,  and  the  entrance  is  from  either  side  with  three 
steps.  Each  car  has  two  heavy  railroad  trucks,  one  of  which  is 
equipped  with  two  125-h.  p.  motois.  The  total  weight  of  the 
motor  car  is  32  tons,  and  the  trailer  car  of  the  same 
type  weighs  25  tons.  The  motors  which  we  have  used 
up  to  date  have  been  of  a  type  common  in  heavy  ele- 
\ated  railway  work.  These  motors  have  often  been  in  service  for 
several  consecutive  days,  making  321  miles  each  day,  without 
apparent  injury.  We  found  the  motors  we  are  using  already  iu 
the  market  when  we  commenced  our  experiments,  and  until 
recently  no  attempt  has  been  made  by  us  to  specify  changes. 
Under  these  circumstances,  great  credit  is  due  the  manufacturers 
lor  their  efforts  to  meet  the  difficulties  encountered.  The  experi- 
ence gained  with  these  motois  has  served  as  a  basis  for  building 
hirger  and  heavier  types,  better  adapted  for  the  severe  work  which 
they  will  be  called  upon  to  fulfill  to  meet  our  requirements.  An 
important  point  which  we  shall  specify  in  new  motors  is  that  they 
shall  have  the  most  peifect  ventilation  possible.  The  efforts  of 
mauufactuiers  have  been  hitherto  directed  towards  completely 
encasing  the  motors,  so  as  to  make  them  waterproof,  but  in  doing 
this  ventilation  has  been  sacrificed. 

We  have  found  It  beneficial  to  blow  out  our  motors  several  times 
during  the  day  by  means  of  a  blast  of  air  from  a  hose  pipe  con- 
nected to  our  air  brake  resei  voir,  but  this  is,  at  best,  but  a  make- 
shift. 

It  is  very  difficult  to  dispose  of  all  the  necessary  cables,  wires, 
brake  rods  and  chains,  air  brake  cylinders  and  appai-atus,  switches 
and  other  controlling  mechanism  in  the  limited  space  beneath  the 
car  floor,  as  may  be  readily  imagined  by  those  familiar  with  street 
railway  work.  As  a  consequence,  there  has  always  been  more  or 
less  controversy  between  those  responsible  for  the  placing  of  the 
different  portions  of  the  equipment,  as  to  who  shall  have  the 
first  right  to  a  given  space,  perhaps  hardly  a  halt  a  dozen  square 
inches  in  section.  There  is  also  more  or  less  trouble  with  abraded 
wires,  short  circuited  shoe  hangers,  etc.,  and  for  our  future  work 
we  aj'e  making  an  effort  to  simplify  this  mass  of  equipment 
mechanism  by  putting  some  of  it,  paiticularly  the  wires  and 
cables,  in  a  space  between  the  true  floor  of  the  car  and  a  false 
ficor  several  inches  below,  specially  provided  for  the  purpose. 

For  operating  heavy  trains  of  this  character,  where  currents 
of  from  500  to  1,000  amperes  aie  sometimes  used,  the  controlling 
apparatus  must  be  massive  and  strong  in  every  part,  and  thj 
greatest  care  must  be  taken  to  prevent  arcing.  We  have  had  nc 
trouble  w'ith  controlling  apparatus  on  our  regular  equipments,  and 
we  consider  this  branch  of  the  apparatus  well  prefected. 

The  danger  to  station  and  car  apparatus  from  lightning  dis- 
charges, which  is  so  important  a  factor  in  street  railroading  where 
the  overhead  system  is  employed,  is  avoided  in  third  rail  work, 
since  the  third  rail  is  so  close  to  the  ground  that  it  is  practically 
a  lightning  arrester  itself  throughout  its  whole  length. 

The  problem  of  braking,  which  is  so  impoitant  a  one  in  street 
railroading,  is  found  more  so  with  us,  since  the  train  weights  ana 
speed  are  enormously  greater.  The  regular  Westinghouse  air- 
brake system,  with  engineer's  valve,  is  used  on  our  electric  trains, 
but  instead  of  steam  air  compressors,  we  have  an  electric  motor 
compressor,  controlled  by  an  automatic  regulator  which  has  given 
excellent  satisfaction. 

Our  experience  with  trolleys  on  the  overhead  line  at  Nantasket 
Beach,  originally  put  in  two  years  ago,  has  not  been  satisfactory 
We  find  it  quite  impossible  to  prevent  the  destruction  of  troUej 
wheels  by  almost  continual  arcing  when  attempting  to  take  from 
the  wire  the  heavy  current  required  in  starting  and  during  acceler- 
ation, as  well  as  the  smaller  curients  taken  at  the  maximum 
speed.  There  has  been  a  good  deal  of  trouble,  moreover,  in  keep- 
ing the  trolley  on  the  wire  in  making  speed  and  taking  curves, 
ard  many  trolley  poles  have  been  broken.  The  trolley  difficulties 
bave  not  interfered  with  the  continuous  operation  of  our  line,  but 
the  cost  of  replacing  wheels  and  poles  has  been  rather  large. 

These  difficulties  have  had  an  important  influence  in  causing  us 
to  reach  a  decision  in  favor  of  the  third  rail.  The  contact  shoes 
which  take  the  current  from  the  rail  to  the  motor  circuit  have 
given,  on  the  wl.ole,  good  satisfaction,  although  they  are  occasion- 
ally carried  away  by  the  approach  blocks  at  grade  crossing  wh^n 
these  blocks  happen  to  be  slightly  misplaced  so  that  the  shoos 
strike  them  at  the  wrong  angle.    The  contact  shoes  are  suspended 
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t,y  caiit  iron  links,  wliich  are  intended  to  l.e  weali  enough  to  allow 
the  shoe  to  break  away  easily  without  doing  damage  to  the  frame 
work  of  the  ear.  The  trail  t-ars  are  also  equipped  with  shoes  and 
connected  with  the  ilrcuits  on  the  motor  car  by  means  of  flexible 
coupllngg,  and  it  is  possible  therefore,  when  the  ears  are  run  !ti 
tram  to  bridge  the  longest  gaps  found  at  grade  crossings  and 
switches  so  that  it  is  not  necessary  W  turn  the  current  oft  on 
approa.,hinK  thege.  This  arrangement  makes  our  trail  cars  Inde- 
pt  ndent  of  the  motor  car  for  heating  and  lighting. 

It  will  be  note.1  perhaps  that  the  Nantasket  motor  cars  h«vo 
two  trolley  poles,  as  well  a«  contact  shoes,  and  the  .^hanging  from 
trolley  to  third  rail  simply  means  the  pulling  down  of  the  pole  and 
the  closing  of  the  third  rail  switch. 


THIRD    KAII.   AND    REWKN   flKll'IT. 

Our  thiid  rail  and  return  circuit  experience  will  perhaps  be  of 
value  to  both  street  railway  and  railroad  managers,  as  we  hav2 
undoubtedly  made  a  wide  departure  from  established  methods. 
We  have  solved  a  number  of  interesting  problems. 

Kirst  Is  the  question  of  insulation.  The  third  rail  has  a  poten- 
tial of  BOO  volts  above  the  ground  and  rests  upon  creosoted  wooden 
blocks  dowelled  into  the  ties,  its  eaves  being  only  1%  in.  above 
the  tie.  Now  it  frequently  happens  that  water  accumulates  2  in. 
or  more  in  depth  over  the  ties,  and,  if  it  were  not  for  our  cxperi- 
cnco  to  the  contrary,  we  would  naturally  suppos-e  that,  under  these 
circumstances,  the  line  would  be  directly  short  clrcuiled  beiwecu 
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FIG.   5. 


the  third  and  service  rails  through  the  water,  the  distance  being 
but  about  2  ft.  each  way.  Nevertheless,  we  have  been  able  *o 
operate  our  road  without  the  slightest  difficulty  when  this  has 
happened,  and  nothing  unusual  has  been  noticed  at  the  station, 
nor  has  the  electrical  output,  as  registered  by  the  recording  watt- 
meter been  abnormal.  At  Berlin  we  have  watched  the  ammeter 
closely  when  we  knew  the  tracks  to  be  submerged  in  two  places 
10  miles  apart,  during  a  heavy  rain  storm,  and  have  found  that 
the  leakage  was  almost  imperceptible  when  both  cars  on  the  line 
were  at  rest  and  their  air  pumps  out  of  circuit.  At  the  same  time, 
the  wattmeter  was  standing  still.  Ot  course,  it  a  long  length  of 
track  were  submerged,  the  leakage  might  become  serious,  but  we 
have  yet  to  learn  how  much  is  necessary  to  accomplish  this  result. 

We  aim  to  so  connect  our  third  rail  lines  and  the  service  rail 
return  as  to  have  a  practically  complete  metallic  circuit  of 
extremely  low  resistance;  as  far  as  possible,  disconnected  with  the 
ground.  We  do  not  believe  in  grounding  our  track,  and,  though 
ground  plates  are  placed  at  the  station,  connected  to  our  gen- 
erator, by  tar  the  largest  proportion  of  the  return  current  comes 
through  the  cables  connected  directly  with  the  track,  the  percent- 
age coming  from  the  ground  plates  being  extremely  small. 

The  joints  of  the  third  rail  are  bonded  by  long  copper  plates, 
firmly  bolted  to  both  sides  of  the  joint,  16  bolts  being  used  in 
all.  These  copper  plates  are  tinned  before  being  put  into  posi- 
tion. Owing  to  the  large  area  of  contact  surface,  the  presence  of 
rust  on  this  surface,  does  not  materially  interfere  with  the  con- 
ductivity ot  the  joint,  as  shown  by  accurate  tests. 

The  service  rails  are  bonded  with  the  greatest  care,  four  copper 
leaf  bonds,  having  a  cross  section  of  copper  equal  in  conductivity 
to  that  of  the  rail,  being  used.  These  bonds  are  inserted  in  the 
base  of  the  rail  instead  of  the  web,  so  as  to  prevent  breakage 
through  play  at  the  joints.  The  copper  leaves  are  cast  into  end 
piece  blocks  in  such  a  way  as  to  weld  them  thoroughly  togetbor 
in  the  blocks.  The  latter  are  formed  into  a  hollow  cylinder.  1  in. 
in  diameter,  which  passes  through  a  hole  in  the  flange,  and  by 
which  a  large  area  of  contact  is  secured.  Tapered  pins  are  driven 
into  the  inside  of  this  cylinder  from  the  top  ot  the  flange,  and 
the  connection  made  is  very  perfect.  The  form  of  this  service 
rail  bond  is  shown  in  Fig.  5.  Careful  tests  have  shown  that  the 
joints  of  both  third  and  service  rails  have  now  a  slightly  greater 
conductivity  than  an  equal  length  of  the  rails  themselves.  Figs. 
6  and  7  show  our  third  and  service  rail  joints. 

A  few  words  about  the  danger  of  the  third  rail  system  would 
be,  perhaps,  in  order.  There  have  been  many  cases  ot  people  whc. 
have  stepped  from  the  ground  to  the  third  rail  without  feeling 
the  current,  and  anyone  can  step  upon  it  from  a  dry  tie  without 
the  slightest  effect.    On  all  except  wet  days,  our  employes  work 
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r.bcut  it  without  trouble,  avoiding,  of  course,  putting  themselves 
in  direct  contact  with  both  service  and  third  rails,  but  not  infre- 
quently "monkeying"  with  the  current  in  such  a  way  as  to  get 
shocks  ot  more  or  less  severity  in  a  sort  of  horse  play.  On  wet 
days,  they  refer  to  the  third  rail  as  being  "lively,"  and  are 
inclined  to  let  it  alone.  Many  of  our  employes  have,  however, 
received  the  heaviest  shock  possible  to  obtain,  time  after  time, 
and  care  little  about  it.  though  those  who  are  more  influenced 
by  electric  shocks  than  others  are  sometimes  thrown  oft  the.r 
feet,  but  recover  fully  in  a  few  minutes.  We  do  not  say  that  the 
third  rail  has  no  dangers,  but  we  do  not  consider  the  danger  as 
being  at  all  serious  or  one  which  should  interfere  with  the  exten- 
sion of  the  system. 

As  a  result  of  exceptional  care  which  we  have  taken  in  bonding 
our  third  and  service  rails,  we  have  found  it  unnecessary,  in  any 
third  rail  work  so  far  done,  to  use  copper  feeders,  in  spite  of  the 
fact  that  we  are  obliged  to  transmit  current  from  Berlin  to  Hart- 
ford, a  distance,  as  before  stated,  of  12.3  miles,  straight  away 
from  the  power  station.  This  work  is  made  up  as  follows:  From 
Berlin  to  New  Britain,  a  distance  of  3  miles,  there  is  a  complete 
double  track  electric  road  with  two  100-lb.  third  rails  and  four 
Ti-lb.  service  rails,  all  most  carefuly  bonded  as  described  above. 
From  New  Britain  to  Hartford,  a  distance  of  9.3  miles,  there  is 
one  complete  electric  track,  with  100-lb.  third  rail  and  70-lb.  serv- 
ice rails,  all  carefully  bonded,  in  addition  to  which  we  have  con- 
i:ected  to  the  service  rails  ot  the  electric  track  the  rails  ot  the 
second  track,  paralleling  this  the  entire  distance,  at  various  places. 
in  order  to  get  the  benefit  of  whatever  conducting  power  there 
might  be  in  this  track  connected  only  by  its  fish  plates  at  the 
joints.  As  a  result  of  this  work,  we  are  able  to  run  two  trains  of 
52  tons  each  on  the  New  Britain  and  Hartford  line  with  an  aver- 
age loss  of  but  26.5  per  cent.  The  current  output  of  the  station 
a',  such  a  time  averages  about  300  amperes,  with  a  maximum  flow 
cf  about  700  amperes  at  a  pressure  of  600  volts.  Of  course,  it  the 
service  were  heavier,  so  that  more  cars  would  be  required,  it 
would  undoubtedly  be  necessary  to  reinforce  the  third  rail  with 
feeders. 
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COST  OF   I'OWER. 

In  our  Nantasket  Beach  station  we  have  installed  two  enginp- 
generator  units  of  800  h.  p.  and  550  k.  w.  capacity  each.  The 
steam  Is  supplied  by  eight  boilers  of  200  h.  p.  rated  capacity  each. 
On  heavy  days,  both  these  engines  are  required,  but  on  ordinary 
days  but  one  only,  and  this  is  not  fully  loaded;  the  average  loads 
being  perhaps  one-half  the  maximum. 

In  the  Berlin  station  we  have  installed  two  engine-generators 
of  1,200  h.  p.  and  S50  k.  w.  each.  The  steam  is  supplied  by  10  hori- 
zontal tubular  boilers,  of  200  h.  p.  each.  One  unit  only  is  required 
in  the  practical  operation  of  all  the  cars  on  the  Berlin  and  Hart- 
ford lines,  and  the  average  power  output  is  hardly  one-fourth  of 
the  maximum  capacity. 

In  both  stations,  our  aim  has  been  not  to  follow  out  any  engi- 
neering fads,  but  to  provide  apparatus  proved  by  long  experience 
to  be  of  the  most  simple  and  durable  character.  The  details  of 
piping  and  arrangement  of  steam  apparatus  have  been  so  thor- 
oughly described  in  the  technical  papers  that  it  is  unnecessary  to 
refer  to  them  here.  We  are  now  running  our  Nantasket  plant 
condensing  and  our  Berlin  plant  noncondensing,  the  loads  in  tlie 
latter  being  too  light  to  make  condensing  profitable. 

In  spite  of  the  fact  that  these  general  conditions  of  operation 
do  not  point  to  a  low  cost  of  power,  because  of  the  fact  that  we 
are  working  neither  station  at  anywhere  near  its  full  capacity,  I 
suppose  we  are,  as  a  matter  of  fact,  producing  power  more  cheaply 
than  can  be  done  in  any  power  station  in  the  country  using  coal 
as  a  fuel,  the  reason  being  that  we  are  burning  sparks.  "'Sparks," 
as  we  are  accustomed  to  call  them,  are  the  half  consumed  coals 
dumped  from  the  extension  front  of  locomotives  at  the  company  s 
various  round  houses.  Nevertheless,  there  is  a  great  deal  of  steam 
generating  value  in  these  sparks,  as  we  have  found  by  experience, 
and  they  are  being  carried  on  the  company's  cars  to  our  stations 
at  Berlin,  Nantasket  and  Stamford,  and  charged  to  the  electrical 
operation  at  the  cost  of  freighting  (including  the  usual  profit  to 
the  company  for  transportation),  plus  the  cost  of  loading  ami 
unloading,  a  total  charge  of  70  cents  per  ton  delivered. 

In  order  to  burn  these  sparks,  we  are  obliged,  of  course,  to  make 
some  changes  in  the  furnace  arrangements,  chief  among  which  is 
provision  for  the  introduction  of  live  steam  under  the  grates, 
forming  a  blower  or  forced  draft  as  well  as  providing  the  water 
which,  in  decomposition,  furnishes  the  oxygen  and  hydrogen 
gases  which  greatly  increase  and  facilitate  the  combustion  of  half- 
burned  coal  and  add  enormously  to  the  furnace  heat.  We  origin- 
ally supposed  that  some  form  of  shaking  or  self-cleaning  grate 
would  be  necessary  in  burning  sparks,  but  have  found  in  practice 
that,  with  ordinary  grates,  together  with  the  steam  blower,  there 
is  no  difficulty.  In  our  experimental  days,  it  was  thought  that 
it  might  be  necessary  to  use  a  proportion  of  ordinary  soft  coal 
with  the  sparks,  and  we  did  so  for  a  while,  but  it  was  not  long 
before  our  firemen  were  educated  to  burn  sparks  only  with  entire 
ease,  and  no  other  kind  of  fuel  is  now  used  by  us.  Of  course,  we 
have  to  use  a  greater  weight  of  this  half  consumed  coal  than 
would  be  the  case  with  new  coal,  but  still  the  economy  is  great. 
as  a  good  quality  of  run-of-mine  coal  costs  us,  in  Connecticut, 
about  $3.00  per  ton  delivered  at  power  station. 

A  few  figures  as  to  the  cost  of  power  at  Stamford  may  be  of 
Interest.  This  station  furnishes  current  for  our  street  railway 
system  at  Stamford  and  for  lighting  our  railroad  stations  with  350 
Incandescent  lamps.  We  are  operating  one  engine  only,  of  500 
h.  p.  total  capacity,  direct  connected  to  one  300-k.  w.  generator. 
In  the  boiler  room  are  six  200-h.  p.  boilers.  For  the  first  .six 
months  of  full  operation  with  sparks  only,  the  total  cost  of  fuel 
for  this  station  amounted  to  3  mills  per  h.  p.-hour  or  4  mills  per 
k.  w.-hour.  For  so  small  a  station  and  one  where  the  avcragi^ 
amount  of  power  developed  is  hardly  more  than  one  third  I  ho 
rated  capacity  of  the  engine,  I  believe  this  to  be  a  low  figure.  We 
have  recently  made,  for  our  own  information,  for  use  in  large 
plants,  special  tests  of  the  cost  of  power  developed  in  this  way. 
using  for  this  purpose  a  water  rheostat,  In  order  to  load  the  en»;ine 
lip  to  more  nearly  Its  full  capacity.  As  a  result  of  these  tests,  we 
find  the  cost  of  fuel  for  power,  with  the  use  of  coal,  to  he  3.2  mills 
I>er  h.  p.-hour  or  4.2  mills  per  k.  w.-hour.  With  the  use  of  sparkri, 
the  cost  is  reduced  to  1.9  mills  per  h.  p.-hour  or  2X,  mills  per 
k.  w.-hour. 


'At  our  Nantasket  power  station  this  season,  the  cost  of  fuel, 
with  the  use  of  coal,  has  averaged  4.2  mills  per  h.  p.-hour  or  5.6 
mills  per  k.  w.-hour,  while,  with  the  use  of  sparks,  the  cost  has 
been  2.1  mills  per  h.  p.-hour  or  2.8  per  k.  w.-hour. 

As  before  stated,  our  Berlin  plant  has  not  been  run  as  economi- 
cally thus  far  as  it  will  be  when  a  greater  load  is  put  on  the 
engines  and  it  will  seem  to  be  in  the  interest  of  economy  to 
run  compound  condensing.  At  this  station,  the  cost  of  fuel,  with 
the  use  of  coal,  has  been  9  mills  per  h.  p.-hour  or  12  mills  per 
k.  w.-hour.  Using  sparks  as  fuel  has  reduced  this  cost  to  3  mills 
per  h.  p.-hour  or  4  mills  per  k.  w.-hour. 

It  is  very  difficult,  of  course,  if  not  impossible,  to  make  any 
direct  comparisons  between  the  cost  of  motive  power  for  electric 
lailroading  and  that  for  steam  railroading,  on  account  of  the 
different  way  in  which  the  trains  are  made  up.  The  best  criterion 
would  be  the  cost  of  motive  power  per  ton-mile  hauled,  but  even 
here  the  results  would  be  of  little  value  on  account  of  the  wide 
difference  in  conditions,  and,  as  a  matter  of  fact,  we  have  never 
attempted  to  make  such  comparisons. 

I  have  tried  to  give  you,  as  briefly  as  possible,  some  of  the 
results  of  the  pioneer  work  which  the  New  Haven  Company  has 
been  doing  in  heavy  electric  railroading.  They  are  roughly  stated 
and  we  cannot  pretend  that  they  are  in  any  way  conclusive  as 
affecting  general  railroad  practice.  For  ourselves,  however,  we 
have  formed  some  definite  ideas  as  to  what  is  possible  tor  us  to 
accomplish,  and  our  plans  for  the  future  are  being  made  with 
great  care  by  President  Clark  and  the  board  of  directors,  with  the 
intention  of  dealing  with  the  new  transportation  conditions  which 
confront  us  in  a  broad  minded  and  progressive  way.  It  is  felt 
that  a  great  transportation  agency  of  this  character  owes  it  to  the 
public  from  which  it  has  obtained  its  franchises,  to  furnish  the 
best  possible  service  and  to  make  the  most  of  the  natural  advan- 
tages which  it  possesses. 

There  will  always  be  room,  doubtless,  for  railroads  of  two  chai- 
acters,  the  one  operating  on  a  purchased  right  of  way,  where  tres- 
passers can  be  kept  away  and  high  speed  obtained,  and  the  otlier 
operating  on  streets  and  highways,  where  passengers  can  be 
taken  up  and  let  off  at  their  own  doors.  It  is  possible  that,  in 
some  thickly  settled  districts,  such  as  are  found  in  New  England 
and  the  Middle  States,  where  population  groups  almost  touch  each 
other,  these  two  classes  of  service  may  occasionally  be  performed 
by  the  same  agency,  but  there  is  no  reason,  ordinarily,  why  there 
should  not  be  the  most  amicable  and  friendly  relations,  and  not 
infrequently  of  a  business  character,  existing  between  steam  rail- 
road and  street  railway  companies. 


The  reading  of  Mr.  Heft's  paper  was  followed  by  loud  applause. 

Mr.  Bean,  of  St.  Joseph:  I  move  that  the  paper  just  read  be 
received  and  placed  on  the  record;  and  that  a  vote  of  thanks  be 
extended  to. Mr.  Heft  for  his  able  paper.     Carried. 

Mr.  Palmer,  of  Fall  River:  I  ask  Mr.  Heft  what  the  costs  he  has 
given  us  represent —the  total  cost  of  power,  or  cost  of  fuel  only? 

Mr.  Heft:     I  stated  plainly  it  was  the  cost  of  fuel  only. 

Mr.  Palmer:  Can  you  give  us  any  figures  which  will  show  us  the 
total  cost  of  power  per  k.  w.-hour  or  per  car-mile? 

Mr.  Heft:  That  would  depend  entirely  on  the  conditions  at  your 
station.  No  two  stations  would  have  the  same  conditions.  At  .Stam- 
ford you  can  notice  that  our  power  costs  us  a  great  deal  less,  because 
we  are  running  nearer  to  the  normal  capacity  of  our  engines.  At 
Nantasket  the  economy  is  not  so  great,  and  at  Berlin,  where  we  are 
only  running  the  high  pressure  side  of  the  engine,  it  costs  a  great 
deal  more.  This  is  true  also  of  the  labor.  The  labor  where  the 
large  engines  are  costs  more  than  it  does  with  the  small  engines, 
where  you  are  running  away  below  your  normal  load.  If  we  were 
running  our  Berlin  station  up  to  its  normal  capacity,  we  would  show 
a  greater  economy  in  fuel  and  lal)or  than  in  the  other  power  stations, 
because  there  is  a  certain  fixed  charge  which  we  are  subjected  to  at 
all  stations,  and  the  amount  of  that  depends  on  the  size  of  the  station 
and  the  number  of  units. 

Mr.  Palmer:  I  appreciate  that  what  you  say  must  necessarily 
obtain,  but  what  I  wanted  to  find  out  was  whether  you  had  at  hand 
or  could  give  the  cost  for  any  one  particular  station? 

.\lr.  Heft:  We  have  that  information  in  our  office.  1  clid  not  put 
it  in  this  paper. 

Mr.  Palmer:      It  secnis  to  me  that  il  would  be   very  inti-rcsting  for 
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some  of  us  who  are  operating  street  railway  power  stations  to  be  able 
to  compare  our  cost  of  production  of  power  with  the  cost  of  produc- 
tion of  power  in  these  plants  which  have  so  recently  been  fitted  up 
with  everything  of  the  latest  type,  and  I  should  like  to  be  able  to 
compare  some  of  the  figures  which  we  have  made  with  some  of  those 
which  the  New  York,  New  Haven  &  Hartford  has  been  making  in  its 
stations.  Tor  instance,  the  total  cost  per  k.  w.-hour  delivered  at  the 
switchboard,  including  all  expenses  which  should  properly  come  in— 
taxes,  insurance,  interest,  labor,  supplies,  and  everything  so  charge- 
able to  it. 

Mr.  Heft:  I  will  say  through  you,  Mr.  President,  to  the  members  of 
the  Association,  that  we  will  very  gladly  furnish  any  of  these  data  that 
you  ask  for,  upon  application  at  our  office.  We  will  supply  any  of 
our  plans,  maps  or  data  sheets.  We  have  nothing  that  there  is  any 
mystery  or  secrecy  about,  and  we  will  be  glad  to  place  it  at  the  dis- 
posal of  any  member  of  the  Association.    (Applause.) 

Mr.  Newman,  of  New  Orleans:     What  is  the  cost  of  the  sparks? 

Mr.  Heft:  I  stated  that  to  be  70  cents  for  a  ton  of  2,000 
pounds.  These  figures  are  based  against  coal  costing  S3  a  ton. 
While  the  sparks  do  not  cost  our  company  anything  (it  is  really  an 
expense  to  get  rid  of  them,  as  every  steam  railroad  man  knows),  we 
pay  our  motive  power  department  of  the  road  the  cost  of  handling 
and  loading,  and  the  freight  department  the  freight  between  the 
points  where  it  is  loaded  and  our  power  station. 

Mr.  Durbin,  of  Denver:  Can  you  give  me  some  idea  of  the  rela- 
tive cost  of  construction— of  the  third  rail  system,  as  compared  with 
the  overhead  and  feeder  system,  in  this  case? 

Mr.  Heft:  I  think,  if  I  recollect  the  figures  aright,  that  the  third 
rail  construction  costs  us,  for  the  third  rail,  bonding  of  the  rail,  and 
cables  at  the  grade  crossings,  and  bonding  of  the  surface  rails,  about 
$3,000  per  mile.  Figured  against  our  cost  at  Nantasket,  it  is  about 
one-half;  but  I  will  also  furnish  those  figures  to  any  one.  We  have 
them  made  up  in  our  office.  1  did  not  think  of  bringing  these  items 
with  me. 

The  President:  We  will  proceed  to  the  next  order  of  business, 
which  is  the  paper  on  "  Best  Methods  of  Settling  Damage  Cases  and 
Prevention  of  Accidents  by  Use  of  Fenders  or  Otherwise,"  by  W.  J. 
Hield,  of  Minneapolis. 

The  following  subject  was  assigned  to  C.  G.  Goodrich,  vice- 
president  of  the  Twin  City  Rapid  Transit  Company,  but  owing 
to  press  of  other  work  he  was  unable  to  devote  to  it  the  neces- 
sary time,  and  it  was  referred  to  Mr.  Hield,  general  manager  of 
the  same  company. 

Mr.  Hield  read  the  following  paper: 

THE  BEST  METHOD  OF  SETTLING  DAMAGE  CASES 

AND  THE  PREVENTION  OF  ACCIDENTS  BY  THE 

USE  OF  FENDERS  OR  OTHERWISE. 

By  Willard  J.  Hield,  General  Manager,  Twin  City  Rapid  Transit 
Company,  Minneapolis-St.  Paul. 

It  is  hard  to  handle,  in  a  short  paper,  this  most  difficult  sub 
ject  which  is  today  perplexing  the  officials  of  all  large  street  rail- 
way systems.  However,  as  the  study  of  these  questions  la  made 
imperative  by  reason  of  their  serious  importance,  I  venture  to 
offer  a  few  ideas  which  I  trust  may  prove  of  some  interest,  if 
not  of  value. 

Like  all  other  professions,  the  law  has  in  late  years  given  rise 
to  many  specialists,  among  whom  the  personal  injury  lawyer  is 
most  prominent  to  the  street  railway  manager.  His  untiring 
efforts  have  wrought  such  a  change  that  the  question  of  settling 
damage  cases  today  is  vastly  different  from  what  it  was  a  few 
years  ago.  The  general  manager  or  superintendent  can  no  longer 
personally  adjust  the  claims  against  his  road,  but  must  employ 
men  for  that  particular  purpose.  It  is  nov/  necessary  for  him 
to  have  a  claim  department,  the  system  of  which  should  be  per- 
fect in  detail  and  work  in  true  harmony  with  his  operating 
department,  both  for  the  prevention  of  accidents  and  the  settling 
or  fighting  of  damage  cases.  The  secret  of  success  in  handling 
damage  cases,  lies,  no  doubt,  in  their  being  properly  looked  after 
from  the  start;  1.  e.,  from  the  time  they  are  first  reported.  How  to 
do  this  varies  as  to  the  different  cases,  but  no  case  should  ever  be 
handled  by  any  one  but  an  honest,  careful  .snd  experienced  claim 
agent.  For  such  work  men  must  be  naturally  qualified;  they 
should  ever  have  the  interests  of  their  road  at  heart  and  yet  not 


be  blinded  by  too  great  a  prejudice  in  its  favor;  they  should 
have  sound,  shrewd  judgment  and  be  pains-taking  and  carefu' 
of  detail  to  the  highest  degree.  Like  the  true  physician,  they 
should  be  of  a  happy,  calm  temperament,  and  also  like  him,  should 
ever  be  ready  to  answer  a  call.  The  successful  claim  agent  should 
have  the  faculty  of  handling  all  sorts  of  people  without  friction. 
His  keen  perception  should  reveal  to  him  the  nature  of  each  case, 
but  he  should  never  betray  anxiety  for  settlement. 

Every  claim  department  should  have  a  good  system  for  secur- 
ing reports  of  accidents,  for  obtaining  evidence,  and  for  keeping 
such  files  and  records  as  may  be  necessary  tor  its  work. 

The  only  accidents  which  demand  serious  consideration  are 
those  in  which  personal  injury  is  involved.  These  may  be  di 
vided  into  the  three  following  classes: 

1.  Those  in  which  there  is  an  undisputed  liability  and  which, 
as  a  rule,  should  be  settled  as  soon  after  their  occurrence  a« 
possible. 

2.  Those  in  which  there  is  a  doubtful  liability  and  which,  gen- 
et ally,  should  be  settled  after  careful  investigation. 

3.  Those  in  which  there  is  clearly  no  liability  and  which  should 
therefore  never  be  settled. 

Frequently  cases  may  prove  exceptions  to  these  rules,  but  in 
handling  them  under  such  a  classification  or  any  other,  the  fol- 
lowing suggestions  would  seem  to  he  of  importance: 

1.  It  is  of  great  value  in  every  case  to  acquire  a  knowledge  of 
it  as  early  in  its  history  as  possible.  Procrastination  is  ever 
dangerous  and  the  claim  agent  should  have  for  his  motto — "Time 
is  the  essence  of  success." 

2.  Evidence  should  be  carefully  secured  in  every  ease  soon  after 
the  accident.  Too  much  can  never  be  reported  to  the  department 
and  what  may  seem  of  little  importance  at  the  time  of  the  acci- 
dent, may  prove  most  valuable  in  preparing  the  case  for  trial. 

3.  In  nearly  all  unsettled  cases  (particularly  in  serious  ones), 
an  examination  by  one  or  more  surgeons  in  behalf  of  the  com- 
pany is  desirable. 

4.  Assistance  and  kindly  tender  of  services,  immediately  after 
a  serious  accident,  are  more  in  place  than  advances  for  settle- 
ment. 

5.  Admission  of  the  company's  negligence  is  seldom  necessary, 
but  the  true  rights  of  the  claimant  should  not  be  denied:  as  by 
antagonizing  him  all  chances  of  settlement  may  be  lost. 

6.  Whenever  possible  a  sworn  statement  should  be  secured  from 
the  claimant,  giving  his  history  of  the  accident  and  stating  as 
nearly  as  possible  the  damage  done.  Such  an  affidavit,  carefully 
and  truthfully  drawn  and  signed  before  witnesses — who  should 
also  attest  it — may  often  prove  most  valuable  either  in  settling 
or  fighting  a  case.  By  it  the  claims  of  the  interested  party  are 
clearly  defined  and  limited,  so  that  any  subsequent  intention  to 
,'hange  them  may  be  checked. 

7.  In  every  case  the  claim  agent  should  be  fair  but  firm. 
Too  cheap  a  settlement  is  not  the  best  settlement,  but  one  too 
expensive  is  quite  as  bad  and  perhaps  worse.  However,  the  claim 
agent  can  generally  keep  the  claimant  good-natured  and  insist 
upon  his  acknowledging  that  the  settlement  is  a  fair  one  at 
the  time  it  is  made,  and  thus  prevent  his  feeling  or  talking 
ugly  about  it  later. 

8.  A  full  release  of  all  claims  should  be  taken  from  the  claim- 
ant, and  its  contents  explained  to  him  fully.  This  is  of  great 
importance,  as  the  validity  of  releases  is  often  disputed,  and  it 
is  then  quite  necessary  to  show  that  they  were  properly  taken. 
On  this  account  it  is  best  to  explain  the  release  to  the  claimant 
before  witnesses  (who  should  also  attest  it),  or  to  make  him 
acknowledge  later  before  them  that  he  executed  it  of  his  own  free 
will  understanding  its  nature. 

From  these  suggestions  one  may  deduce  that  the  method  best 
adapted  for  the  handling  and  settling  of  damage  cases  is  to  be 
prompt,  thorough  and  careful,  with  a  liberal  use  of  sound,  common 
sense.  Whether  a  case  should  be  speedily  settled,  or  not  settled 
at  all.  is  a  matter  which  must  be  decided  from  the  peculiar  cir- 
cumstances which  it  presents  and  not  by  any  fixed  rule.  As  a 
general  thing,  however,  it  is  well  to  settle  all  cases  where  the 
injured  parties  are  inclined  to  be  fair,  according  to  the  merit 
each  case  contains,  and  fight  all  cases  in  which  the  claimants  are 
very  unreasonable  or  where  fraud  is  apparent.  This  rule  carried 
cut  with  the  right  spirit  will  prove  a  valuable  policy  for  any  road. 
If  a  case   is   settled,   let   it  be   done   with   due   consideration   of 
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justice,  and  it  it  be  fought,  let  every  effort  be  made  to  fight  it  in 
the  fairest  and  most  efficient  way  possible. 

It  is  not  usually  desirable  that  the  claim  agent  should  make 
offers  of  settlement,  but  rather  it  is  advisable  for  him  to  draw 
his  man  out  and  get  him  to  state  definitely,  if  possible,  what 
sum  he  really  thinks  he  should  be  paid.  Generally,  such  a  sum 
can  be  considerably  cut  down,  no  matter  what  the  case,  but  it 
it  is  not  an  unfair  amount,  in  consideration  of  the  injury,  it 
should  be  paid.  Seldom  pay  more  to  a  lawyer  than  to  the  injured 
party  himself  and  do  not  settle  a  case  simply  because  suit  is 
threatened  or  commenced.  Never  settle  out  from  under  an  at- 
torney who  has  been  professional  and  courteous  in  his  relations 
to  the  road,  yet  when  an  unprincipled  damage  lawyer  is  interested 
in  a  case,  do  not  hesitate  to  disregard  him  in  settling  it.  When 
a  good  one  to  fight,  the  case  should  not  be  settled  simply  because 
It  will  cost  less.  It  is  ever  well  to  remember,  both,  that  victories 
in  court  are  a  great  benefit  and  that  defeats  are  a  great  loss. 

While  as  a  strict  matter  of  law  it  may  not  be  correct,  yet  it 
is  always  well  to  give  some  consideration,  when  settling  a  case, 
to  the  circumstances  of  the  injured  party  and  allowing  such  per- 
sonal interest  to  enter  into  the  transaction  as  will  not  be  incon- 
sistent with  good  business.  As  a  general  thing  the  claim  agent 
should  listen  with  appaient  icdifference  to  the  claims  of  such 
persons  as  Jewish  peddlers,  loud-talking,  and  bull-dozing  men. 
sharp  tongued  women  and  all  others  whose  claims  have  either 
the  appearance  of  fraud  or  unreasonableness:  with  apparent  in- 
terest and  sympathy  to  those  other  few  caees  which  seem  lo 
merit  it. 

The  gist  of  the  foregoing  may  be  expressed  in  these  few  woids: 
Have  grjod  claim  agents  of  sound  judgment,  who  will  not  setllp 
cases  by  arbitrary  rules,  but  who  will  rather  consider  them  each 
in  Its  peculiar  details,  weighing  well  the  sf.riousnefs  of  the  In- 
Jury,  the  manner  of  the  accident  and  hence  the  liability  iii- 
vrjlved,  as  well  as  the  cIrcumKtances  of  the  claimant. 

The  old  Haying  that  "An  ounce  of  prevention  is  worth  a  pound 
of  cure"  was  never  belter  applied  than  to  the  accident  features 
III  a   modern   street   railway   Hyslem.     The   rapid    transit   now    ii] 


vogue  upon  the  busy  thoroughfares  of  our  cities,  whether  by 
means  of  the  trolley  or  the  cable,  has  greatly  increased  the  num- 
ber of  street  railway  accidents  and  hence  has  caused  the  ques- 
tion "How  to  avoid  them?"  to  be  of  very  s<^rious  interest. 

For  this  purpose  the  following  points  seem  to  be  of  particular 
interest: 

1.  It  is  very  important  for  the  prevention  of  accidents,  as 
before  stated,  that  the  opeiating  and  claim  department  work  in 
perfect  harmony  and  unison  with  each  other  to  this  end. 

2.  The  employing  of  none  but  gocd  men  is  most  essential  and 
having  employed  good  men,  it  is  quite  important  to  keep  them 
good  in  the  fullest  sense  of  the  term. 

;!.  Carefully  drawn,  explicit  rules  for  operating  cars  made  with 
due  regard  to  the  various  local  cDnditions  bhould  be  rigidly  en- 
foiced  and  intelligently  observed. 

■1.  Speed  on  various  lines  should  be  legulaled  according  to  the 
chances  of  accident  presented. 

5.  Every  car  should  be  equipped  with  the  best  controlling  ap- 
paratus, gong  and  headlight,  and  also  be  provided  with  such 
devices  for  the  prevention  of  accidents  as  may  seem  practical. 

I!y  this  last  statement  several  good  devices  for  the  prevention  cf 
accidents  are  rather  indefinitely  referred  to.  among  which  the 
tender  and  the  safety  gate  should  be  placed  at  the  head.  Experi- 
ence has  shown  that  the  fender  is  seldom  a  nuisance  and  is  fre- 
quently of  great  value.  A  simple  type  will  be  found  to  be  very 
practical  which,  while  it  does  not  insure  against  injury,  yet  very 
often  prevents  serious  results.  The  dropping  or  lowering  of  the 
tender  is  seldom  of  any  benefit,  as  motormen  are  generally  too 
much  occupied  in  stopping  their  cars  when  a  collision  is  imminent 
to  pay  attention  to  the  tender.  In  many  cases  where  the  speed 
of  cats  has  been  reduced  from  a  fast  to  a  slow  rate  the  tender  will 
l-ick  up  persons  with  no  harm  resulting,  who,  without  it  would 
surely  go  under  the  ear.  Where  the  collision  occurs  while  the 
car  is  under  great  speed,  serious  injury  is  not  unlikely,  but 
even  in  these  cases  loss  of  life  and  limb  may  frequently  be  pre- 
vented and  money  saved  in  the  long  run. 

The  safety  gate,  with  which  all  motor  cars  in  Minneapolis 
and  St.  Paul  are  equipped,  and  which  was  not  generally  approved 
upon  its  introduction  but  a  few  seasons  ago,  has  demonstrated 
its  great  value  and  practicability  by  almost  annihilating  those 
accidents  which  occur  through  boarding  or  alighting  from  cars. 
The  danger  of  these  accidents  increases  with  the  number  of 
passengers  carried  and  with  nearly  every  road,  they  cause  a 
large  part  of  the  injury  and  damage  expense.  They  present  to 
the  fakir  the  best  opportunity  for  making  a  case,  and  always 
give  the  jury  a  good  chance  to  give  the  plaintiff  the  benefit  of 
a  doubt.  The  safety  gate  is  practical  for  any  city.  In  tact, 
we  have  seen  its  best  use  when  our  road  was  earning  over  three 
times  its  ordinary  receipts.  With  it  the  conductor  has  but  one 
part  of  his  car  to  watch  while  giving  the  starting  bell,  and  in 
case  there  is  reason  for  passing  persons  at  crossings,  there  is  no 
danger  from  their  trying  to  board  the  moving  car.  It  also  af- 
fords protection  to  people  standing  on  the  rear  platform  in  case 
of  a  car  rounding  a  curve  at  high  speed,  or  on  other  occasions, 
when  a  passenger,  through  his  own  condition  or  carelessness,  or 
the  operation  of  the  car.  is  liable  to  fall  off. 

The  gate,  being  operated  by  the  motorman,  should  never  be 
opened  until  the  car  is  at  a  stand-still,  and  should  always  be 
closed  just  before  the  power  is  applied  for  starting.  After  the 
public  becomes  accustomed  to  the  safety-gate,  its  operation  de- 
mands no  change  of  running  time  from  that  used  before  its  in- 
troduction. The  most  timid,  whether  old  or  young,  will  walk 
without  fear  to  the  gate  while  the  car  is  stopping  and  thus  take 
but  little  time  to  alight.  The  gate  is  also  of  great  .service  in 
h:indling  large  crowds  at  the  parks  where  people  seem  to  losy 
Iheii'  common  sense,  as  well  as  all  ideas  of  propriety,  and  try 
lo  board  and  hang  on  to  cars  regardless  of  the  danger  involved. 
In  such  instances  the  vali:e  of  but  one  entrance  to  th(^  cui'  is 
(luite  olivious.  as  at  any  moment  the-ciowd  may  be  cbcckcd  by 
the  closing  of  the  gate  and   the  car  started. 

The  value  of  both  the  fender  and  safety-gate  can  best  be  under- 
i-frjid  by  closely  watching  their  use.  Both  are  eminently  useful 
aid  practical.  They  each  have  also  a  good  moral  and  instructive 
influence:  they  caution  both  the  public  and  the  trainmen  against 
iiccldenl.  and  alsn  cause  the  conimiinity  to  realize  that  a  soulless 
corporiilion   ha.H  .some  regard   for  life  and   property  and  sincerely 
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desires  to  avert  accident  to  tliem.  Tiiey  also  give  to  the  train- 
men an  assurance  in  operating  tlie  cars  which  is  of  itself  of 
considerable  benefit. 

Screens  for  the  sides  of  cars  (when  the  trolley  posts  are  be- 
tween the  tracks),  sand-boxes  always  filled  with  sand,  and  many 
other  devices,  are  also  of  considerable  importance  and  tend  each 
in  their  way,  to  reduce  the  number  of  accidents  to  the  minimum. 

It  is  not  possible,  however,  to  operate  cars  entirely  without 
accidents  and  in  studying  the  problem  we  should  not  look  for  per- 
fect results. 

The  above  presents  roughly  a  few  ideas  suggested  by  long  e.\- 
perience  after  trying  nearly  all  the  remedies  known,  and  gives 
one  the  firm  opinion  that  it  is  essential,  so  far  as  possible,  to 
have  the  best  equipment,  including  practical  safety  devices,  and 
and  the  best  men  obtainable  for  operating  the  cars  and  for  the 
claim  and  other  departments,  governed  and  aided  by  the  best  rules 
and  supported  by  the  best  policy. 


Mr.  Rigg  moved  that  the  paper  he  received,  and  a  vote  of  thanks 
returned  to  Mr.  Hield.    Carried. 

Mr.  Davis, of  Williamsport:  I  move  that  the  papers  to  be  read  at 
the  meeting  be  printed  15  days  in  advance  of  the  meeting,  and  dis- 
tributed among  the  members.     Not  agreed  to. 

The  President;  The  report  of  the  nominating  committee  is  now  in 
order. 

Mr.  Watson:    The  Committee  on   Nomination  of  Officers  for  the 
ensuing  year  reports  in  favor  of  the  following  persons: 
President,  Albion  E.  Lang,  of  Toledo,  0. 
First  vice-president,  W.  Caryl  Ely,  of  Niagara  Falls,  N.  Y. 
Second  vice-president,  John  A.  Rigg,  of  Reading,  Pa. 
Third  vice-president,  Edwin  C.  Connette,  of  Nashville,  Tenn. 
Secretary  and  treasurer,  T.  C.  Penington,  of  Chicago,  III. 
Executive  committee,  Robert  McCulloch,  of    St.   Louis,   Mo.;    C. 
Densmore  Wyman,  of  New  Orleans,  La.;  Henry  C.  Moore,  of  Trenton, 
N.  J.;  John  M.   Roach,  of  Chicago,  111.,  and  Robert  S.   Goff,  of  Fall 
River,  Mass. 

For  place  of  meeting  the  committee  recommends  Boston,  Mass. 
Respectfully  submitted, 

H.   M.  Watson, 
A.  T.  Potter, 
John  A.  Rigg, 
E.  S.  Goodrich, 
W.  Worth  Bean, 
j    E.  Woodruff, 
[  G.  B.  Kerper. 

Mr.  Shaw,  of  Boston:  1  move  that  the  report  be  accepted.  Car- 
ried. 

Mr.  Bean,  of  St.  Joseph:  I  move  that  the  secretary  be  authorized 
to  cast  the  ballot  of  the  Association  for  thegentlemen  nominated. 

The  secretary  duly  cast  the  ballot. 

The  President:     I  declare  the  gentlemen  duly  elected. 

The  meeting  then  adjourned. 


Committee 


Nominations. 


Friday's  Session. 

President  McCulloch  called  the  meeting  to  order  at  10:45  »■  ™- 

Mr.  Kerper,  of  Dayton:  I  move  that  a  vote  of  thanks  be  tendered 
tothe  president,  the  vice-presidents  and  the  executive  committee  for 
the  able  manner  in  which  they  have  conducted  the  affairs  of  the  Asso- 
ciation during  the  past  year.     Carried. 

Mr.  Rigg,  of  Reading:  Mr.  President,  I  desire  to  offer  the  follow- 
ing resolution: 

Resolved,  That  the  members  of  the  American  Street  Railway 
Association  in  annual  meeting  assembled  express  their  thanks  to  the 
several  Passenger  Associations  of  the  LInited  States  for  their 
courtesy  in  granting  reduced  rates  to  the  members  of  this  Associa- 
tion and  their  friends  who  are  in  attendance  upon  our  annual  meet- 
ing.   Carried. 

The  President:  These  Passenger  Associations  are  very  courteous 
but  they  give  us  no  more  than  any  other  Association  with  one  hun- 
dred delegates  can  receive.  I  believe  we  should  have  a  single  fare 
for  the  round  trip.  I  have  therefore  considered  it  wise  to  appoint  a 
Committee  on  Transportation.     I    will  name  on  that  committee,  the 


secretary,  T.  C.  Penington,  James  H.  McGraw,  of  the  Street  Railway 
Journal,  and  H.  H.  Windsor,  of  the  Street  Railway  Review. 

Mr.  Bean:  Mr.  President,  I  move  that  a  sincere  and  hearty  vote 
of  thanks  be  extended  to  his  honor.  Mayor  Hastings,  who  so  warmly 
welcomed  the  Association  to  this  city;  to  the  general  committee,  the 
committee  on  banquet,  the  committee  on  exhibits  and  the  committee 
on  entertainment,  for  the  complete  arrangements  which  they  made 
for  our  entertainment  and  the  thorough  manner  in  which  they  were 
carried  out;  to  the  Niagara  Falls  Hydraulic  Power  &  Manufacturing 
Company,  the  Niagara  Falls  Power  Company,  the  Niagara  Falls 
Paper  Company  and  the  Carborundum  Company,  for  the  opportiuiity 
of  inspecting  their  interesting  plants;  the  International  Hotel  Com- 
pany, for  unceasing  attention;  to  the  Buffalo  Railway  Company,  the 
Niagara  Falls  &  Suspension  Bridge  Railway  Company,  the  Niagara 
Falls  &  Lewiston  Frontier  Railroad  Company,  the  Great  Gorge 
Route,  the  Buffalo  &  Niagara  Falls  Railway  Company,  the  Niagara 
Falls  Park  &  River  Railway  Company,  and  the  Niagara  Palls 
Navigation  Company,  for  transportation  facilities  furnished  to  the 
delegates  and  visitors,  and  for  which  we  desire  to  express  our  deep 
appreciation.     Carried. 

Mr.  Rigg:  1  desire  to  move  a  vote  of  thanks  to  the  ladies  of  the 
reception  committee  for  their  kindness  in  entertaining  the  ladies  of 
the  convention.     Carried. 

The  installation  of  officers  then  followed. 

President  McCulloch  said:  Mr.  Lang,  I  am  glad  to  turn  over  to 
you,  sir,  the  gavel  of  the  Association.  1  hope  that  you  will  hold  the 
office  of  president  of  the  American  Street  Railway  Association  with 
as  much  pleasure  and  satisfaction  and  as  much  pride  as  I  have,  and 
I  wish  you  the  same  courteous  treatment  and  the  same  support  in 
your  administration  that  I  have  received.    (Applause.) 

President  Lang:  Gentlemen,  I  dislike  very  much  to  open  my 
administration  with  an  apology  for  my  late  arrival  at  the  hall;  but 
you  all  know  what  a  pleasant  evening  we  spent  last  night,  and  it  did 
not  end  with  the  ending  of  the  day,  but  only  with  the  beginning  of 
the  next  day.  I  wish  to  assure  you  of  my  profound  pleasure  in  being 
called  to  this  office.  I  deem  it  a  great  honor,  from  the  fact  that  I  was 
in  no  sense  a  candidate  for  the  office.  My  place  in  the  Association 
has  simply  been  that  of  a  quiet  and  earnest  listener,  endeavoring  to 
learn  all  I  can  for  the  property  I  represent.  We  have  had  opened 
up  to  us  in  the  papers  presented  at  this  meeting  a  number  of  interest- 
ing questions  that  will  command  our  earnest  attention,  and  some  of 
the  improvements  suggested  we  will  want  to  introduce  in  our  systems 
in  the  course  of  the  coming  year.  Other  questions  will  arise  which 
will  require  our  attention  at  our  next  meeting.  I  do  not  think  it  is 
proper  at  this  time  to  enter  upon  the  discussion  of  any  questions  of  a 
practical  nature.  If  I  am  as  successful  as  my  predecessor,  and  as 
successful  as  his  predecessors  have  been  in  keeping  up  the  interest 
in  this  organization,  I  shall  be  very  thankful.  It  does  not  lie  entirely 
with  the  officers  of  the  of  the  Association  to  make  a  success  of  the 
Association;  it  depends  upon  its  members,  and  as  we  send  out  com- 
munications during  the  year  asking  for  suggestions  for  topics  to  be 
considered  at  the  next  meeting  and  the  assignment  of  persons  to 
prepare  the  papers,  I  hope  you  will  give  the  matter  your  prompt 
attention.     (Applause.) 

The  meeting  then  adjourned  to  convene  in  Boston  in  1898,  on 
such  dates  as  may  hereafter  be  designated  by  the  executive  com- 
mittee. 

SECRETARY  PENINGTON'S  GOOD  WORK. 


The  re-election  of  Secretary  Penington  was  a  foregone  conclusion, 
and  was  at  once  a  compliment  to  the  excellent  work  of  that  official, 
and  a  wise  selection  on  the  part  of  the  Association.  Mr.  Penington 
has  from  the  first  day  of  office  conducted  the  business  with  prompt- 
ness and  impartiality.  Last  year  he  had  the  official  proceedings,  a 
work  of  considerable  magnitude,  edited,  printed  and  delivered  within 
30  days.  He  has  followed  up  the  program  with  a  result  that  the 
business  of  the  Association  was  this  year  conducted  with  less  loss  of 
time  than  at  any  previous  meeting.  He  conducts  the  business  of  his 
office  with  the  greatest  possible  economy  consistant  with  the  dignity 
of  the  Association,  and  fully  deserved  the  vote  of  thanks  which  was 
given  him  at  the  recent  meeting. 

At  the  banquet  Mr.  Penington  surprised  the  toastmaster  and  every- 
body else  by  promptly  responding  with  a  speech  when  called  upon, 
and  although  the  hour  was  late  his  friends  would  gladly  have  listened 
longer. 
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Street  Railway  Accountants  Hold  Their  First  Annual  Meeting— Large  Attendance— Good  Papers— Exhaus- 
tive and  Valuable  Discussions— Recognition  by  the  American  Association— The  Great   Work 
of  Standardization  of  Accounts  at  Last  Actually  Begun. 


The  first  re-jular  meeting  of  the  Accountants'  Association 
was  a  most  gratifying  success,  and  promises  a  long  and  use- 
ful organization.  The  meeting  room  was  convenient,  being 
on  the  first  floor  of  the  convention  building,  and  the  entire  pro- 
ceedings from  beginning  to  end  were  conducted  with  expedi- 
tion and  thoroughness.  The  sessions  were  well  attended,  and 
many  managers  found  time  to  drop  in  and  by  their  presence 
and  kindly  words  of  encouragement  endorsed  the  enterprise. 
The  results  were  highly  satisfactory,  and  while  much  remains 
to  be  done,  in  fact  the  Association  is  now  really  for  the  first 
time  fully  equipped  for  work — the  outlook  is  all  that  could 
be  wished. 

The  American  Association  extended  the  strongest  kind  of 
encouragement  and  endorsement  and  a  large  number  of  new 
members  were  added. 

The  papers  were  good,  and  it  was  a  matter  of  general 
regret  that  the  volume  of  preceding  work  prevented  the 
presentation  of  the  last  two  papers,  on  the  program,  which 
were  prepared  by  Mr.  Hibbs,  of  Jersey  City,  and  Mr. 
Davies  of  Cleveland.  These  papers  will  be  taken  up  next 
vear. 

It  was  a  matter  of  general  regret  that  President  Wilson, 
of  Boston,  was  at  the  last  minute  prevented  from  com- 
ing on  account  of  work  in  connection  with  the  State  Rail- 
road Commissioners,  which  could  not  be  deferred  ;  but  Mr. 
Duffy,  first  vice-president,  of  .St.  Louis,  made  a  fine  presid- 
ing ofticcr,  and  wielded  the  gavel  with  great  tact  and  impar- 
tiality. 

The  Accountants  kept  long  hours,  but  left  enough  unfin- 
ished business  to  occupy  profitably  the  time  of  another  meet- 
ing. The  great  work,  was  however,  the  report  of  the  Com- 
mittee on  a  Standard  System  of  Accounts.  What  this  means 
is  realized  bv  all  accountants;  or  they  think  they  realize  it. 
As  a  matter  of  fact  the  enormity  of  the  work  can  only  be 
appreciated  by  those  who  carried  the  load.  The  committee 
on  this  work  consisted  of  C.  N.  Duffy,  St.  Louis,  chairman  ; 
W.  F.  Ham,  Brooklyn,  and  J.  F.  Calderwood,  Minneapolis. 
This  committee  did  a  vast  amovint  of  work  in  correspondence 
and  individual  classification  during  the  interim  between  the 
Cleveland  meeting  and  its  meeting  at  the  Falls,  where  it 
worked  for  four  days  and  nights  previous  to  the  convention 
The  several  plans  were  merged  into  one,  and  the  result  was 
the  most  excellent  report  of  this  committee.  In  its  delibera- 
tions, the  committee  had  the  presence  and  advice  of  Secre- 
tary DeFreest,  of  the  State  Board  of  Railroad  Commission- 
ers of  Xew  York.  The  arduous  work  of  these  gentlemen 
entitles  them  to  the  thanks  of  every  street  railway  in  the 
land.  That  a  bettter  committee  could  have  been  chosen  is 
hard  to  V)elieve. 

Secretary  Brockway  proved  a  most  etllcient  oflicer,  and 
upon  him  naturally  fell  an  unusually  large  amount  of  work 
in  arranging  for  the  meeting.  He  conducted  his  office  with 
promptness  and  great  efficiency,  and  while  not  seeking 
re-election  was  unanimously  chosen  for  another  year. 

It  was  a  graceful  compliment  also  which  re-elected  Presi- 
dent Wilson,  who  will  now  have  an  opportunity  to  preside 
In  his  own  city. 


The  stenographic  proceedings  of  the  meeting  fill  271 
pages  of  type  written  copy  and  constitute  a  valuable  fund 
of  information.  It  is  with  regret  we  are  unable  to  publish 
these  discussions  in  full,  but  very  much  of  it  is  of  a  more  or 
less  confidential  character.  The  actual  members  will  be 
furnished  with  a  copy  for  their  exclusive  use  by  the 
secrctar}-. 

Tuesday  Morning. 

It  was  II  o'clock  Tuesday  morning  that  Vice-President 
Duffy  of  St.  Louis  sounded  the  gavel  and  the  first  annual 
convention  of  the  Street  Railway  Accountants'  Association 
of  America  was  begun. 

After  roll  call  the  vice-president  announced  the  absence 
of  President  Wilson  of  Boston,  and  read  a  telegram  from 
that  gentleman  explaining  why  he  could  not  attend  and 
wishing  the  meeting  great  success. 

The  reading  and  approval  of  the  minutes  of  the  Cleve- 
land meeting  followed,  after  which  the  chair  announced  the 
president's  annual  address,  which  was  read  by  the  secretary 


as  follows 


PRESIDENT'S  ADDRESS. 


Gentlemen  of  the  Association:  — 

,  I  have  steadily  looked  forward  to  this  occasion  from  the  day 
our  Association  was  formed  and  it  is  with  the  deepest  regret  that 
I  am  forced  to  delegate  the  reading  of  my  address  to  another. 
'  With  the  rapid  development  of  electricity  as  applied  to  the 
street  railway  business  has  come  a  very  decided  improvement  in 
many  ways.  There  has  been  a  marvelous  appreciation  of  real 
estate  in  the  outlying  districts  and  a  great  improvement  in  the 
streets  of  both  the  cities  and  towns.  The  small  wage  earner  can 
now  afford  both  the  time  and  money  required  to  travel  back  and 
forth  from  a  pleasant  home  in  the  suburbs  to  his  work  in  the 
city.  The  rolling  stock  has  greatly  improved  and  the  comfort  of 
this  mode  of  traveling  has  greatly  increased.  Everything  con- 
nected with  the  business  has  received  careful  attention,  even  to 
the  accounting  and  it  is  a  matter  for  congratulation  thiit  although 
this  is  the  first  regular  convention  of  this  Association,  not  a  little 
has  already  been  accomplished  toward  improving  this  department, 
by  the  comparatively  few  members  wtio  attended  the  meeting 
when  this  Association  was  formed  In  the  city  Cleveland  last 
March. 

Those  of  you  who  were  present  at  that  time  will  remember  the 
enthusiasm  that  was  shown  by  all  present,  not  only  to  learn  some- 
thing for  their  own  use.  but  to  do  what  they  could  In  the  way  of 
imparting  information  to  others,  and  the  papers  that  were  pre- 
sented on  that  occasion  showed  that  much  thought  and  time  had 
been  expended  In  their  preparation,  and  the  general  discussions 
which  followed  the  reading  nf  each,  clearly  Indicated  the  deen  In- 
terest all  present  took  in  every  department  of  street  railway 
accounting.  Some  people  claim  that  It  Is  hardly  fair  to  asl<  them 
to  give  to  others,  the  value  of  what  has  cost  them  much  time  and 
thought  In  perfecting,  but  It  Is  a  pleasure  to  know  that  this  feel- 
ing does  not  exist  to  any  great  extent  among  the  members  of  our 
profession,  and  that  most  of  them  consider  that  It  Is  no  more  than 
cnnrtesy  to  Impart  to  others  what  their  experience  has  taught 
them.  It  Is  vi^ry  unusual  If  one  does  not  obtain  some  useful 
information  by  a  comparison  of  methods.  Kverv  one  Is  very  ant 
to  be  nreludlced  In  favor  of  the  way  he  has  been  keening  his 
accounts,  but  fhe  ch!>nces  are  that  there  mav  be  some  points  which 
he  has  overlooked,  thft  some  other  person  has  observed,  and  If  he 
does  not  find  some  Imnrovement  worth  adopting,  may  find  some 
mistakes  that  he  will  be  able  to  avoid. 
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As  our  constitution  states  one  of  our  chief  aims  Is  "to  promote 
the  adoption  of  a  uniform  system  of  accounts"  and  the  most 
important  subject  that  will  come  before  this  meeting  is  the  report 
of  the  committee  who  was  appointed  to  investigate  (as  far  as  the 
limited  time  would  permit)  the  different  methods  now  in  use  and 
give  at  this  meeting  the  conclusions  at  which  they  have  been 
able  to  arrive.  The  three  gentlemen  who  so  kindly  consented  to 
assume  this  very  arduous  task  undertook  what  it  is  sincerely 
hoped  will  be  the  Iieginning  of  the  end  of  this  question,  and  in 
the  limited  time  which  they  have  had  to  prepare  their  report  have 
accomplished  much  more  than  could  possibly  have  been  expected 
when  the  matter  wa,3  first  suggested. 

This  question  has  been  brought  up  several  times  by  the  Ameri- 
can Street  Railway  Association,  but  they  have  so  many  important 
subjects  to  consider  that  they  have  been  unable  to  do  much  more 
than  suggest  that  certain  methods  be  approved.  It  is  a  great 
pleasure  for  me  to  state  that  they  thoroughly  approve  of  this 
Association  and  most  heartily  endorse  our  aims  and  objects  and 
their  e.teeutive  committee  has  assured  your  officers  that  any 
encouragement  that  they  can  offer  will  be  most  heartily  given. 
They  have  already  tendered  us  the  use  of  their  meeting  place  as 
Iwell  as  the  great  privilege  of  attending  any  of  their  meetings, 
their  banquet,  and  in  fact  all  of  the  privileges  to  which  their 
members  are  entitled  and  we  shall  always  feel  deeply  grateful  for 
their  hearty  support  and  endorsement. 

I  What  we  greatly  desire  now  is  to  increase  our  membership  and 
while  we  are  particularlj'  strong  in  certain  localities,  we  wish  to 
represent  all  sections  of  America.  Among  the  applications  which 
have  been  favorably  acted  upon  by  the  executive  committee  was 
one  from  the  Republic  of  Mexico,  and  as  the  two  principal  street 
railways  of  the  Dominion  of  Canada  were  already  enrolled  upon 
our  membership.  It  was  particularly  gratifying  to  obtain  a  repre- 
sentative from  the  neighboring  country  at  the  South.  Before  this 
convention  adjourns  it  is  sincerely  hoped  that  our  membership 
will  have  Increased  to  a  very  large  number,  and  if  every  member 
will  earnestly  try  to  Induce  some  of  the  many  street  railway  men 
whom  they  will  meet  during  the  next  few  days  to  join  our  Asso- 
ciation, this  can  easily  be  accomplished. 

Before  closing  T  wish  to  say  a  word  or  two  about  our  very 
good  friend  H.  H.  Windsor,  of  Chicago.  To  his  energy  and 
ability  we  owe  nearly  all  of  our  present  success,  the  idea  of  such 
an  Association  was  only  suggested  to  him  when  he  immediately 
took  hold  of  the  project  and  devoted  much  valuable  time  and  no 
little  money  toward  bringing  us  together,  and  when  this  was 
accomplished  he  continued  in  many  ways  to  direct  and  encourage 
us.  and  ever  since  has  evinced  a  deep  interest  In  everything  per- 
taining to  our  welfare. 

We  also  owe  our  gratitiide  to  the  members  of  our  fraternity  In 
the  city  of  Cleveland  who  so  kindly  entertained  us  when  we  met 
In  their  beautiful  city  last  snring.  and  we  shall  always  remember 
the  generous  hospitality  which  they  extended  to  us  on  that 
occasion. 


hard  and  faithful  work  until  we  have  upon  our  rolls  every  road 
possible.  Respectfully, 

The  Executive  Committee 
(Niagara  Falls,  N.  Y.,  October  19th,  1897.) 


The  annual  report  of  the  Executive  Committee  was  then  called 
for,  and  read  by  C.  B.  Reavis.  of  Augusta.  Ga. 

Gentlemen;  The  objects  of  our  Association,  the  business  trans- 
acted by  us  at  Cleveland  at  our  organization  meeting,  are  too  well 
known  by  all  to  need  any  remarks  from  us  regarding  them.  b\it 
from  the  adiournment  at  that  meeting  to  our  convening  here 
there  is  due  from  us  an  account  of  our  stewardship. 

At  the  Cleveland  meeting  there  were  represented  25  roads,  since 
then  we  have  received  applications  from  and  elected  to  member- 
ship 12  others,  a  list  of  which  is  given  in  the  secretary's  renort. 
making  37  in  all.  We  have  lost  one.  the  Cincinnati  Street  Railway 
Company,  leaving  us  at  the  present  time  36  companies  in  good 
standing  from  19  different  state  and  3  countries. 

The  bcoks  of  the  secretary  and  treasurer  have  been  examined 
and  found  correct,  and  show  a  balance  of  $222  08.  Tn  this  con- 
nection it  is  ni-orer  for  us  to  say  that  the  great  burden  of  getting 
our  affairs  in  shape,  of  arranging  program  and  keeping  in  touch 
with  the  members  has  fallen  upon  our  secretary  and  It  gives  us 
pleasure  to  state  his  work  has  been  done  thoroughly  and  well. 
His  manasement  has  been  a  most  economical  one  as  his  detailed 
renort  will  show. 

Onr  meeting  at  Cleveland  has  borne  fruit  In  the  way  of  increased 
membership,  so  let  us  keep  up  the  pace  set  at  that  meeting  for 


Secretary-Treasurer  Brockway,  Toledo,  made  his  annual  report 
as  follows: 

To  the  Executive  Committee:  — 

I  In  presenting  this  fii-st  annual  report  of  the  secretary  and 
treasurer  I  wish  to  attract  your  attention  to  a  fact  which  has  its 
bearings  upon  the  past,  the  present  and  the  future  of  the  Asso- 
ciation, viz.:  that  the  Association  has  been  in  existence  but  seven 
months  and  during  that  time  the  organization  has  had  to  be 
planned  throughout,  almost  entirely  by  mail,  and  those  plans 
placed  in  operation.  But  the  matter  of  the  most  importance,  that 
which  has  caused  the  secretary  the  most  concern,  is  that  every 
act,  every  letter  written,  every  idea  placed  in  practice  has  had  to 
be  in  the  nature  of  the  case  a  precedent,  many  of  which  will  still 
be  in  effect  many  years,  perhaps  as  long  as  the  Association  shall 
live.  Thus  the  importance  of  not  only  making  progress  as  quickly 
as  possible,  but  in  the  right  direction  and  manner  has  always  had 
its  place  in  whatever  has  been  done. 

In  obtaining  the  books  of  record,  the  stationery  and  circulars 
required,  a  due  economy  has  been  observed  which  has  given  you 
respectable  stationery,  but  at  moderate  cost. 

We  came  away   from   the   organization   meeting  at  Cleveland 
with  25  actual   membership   companies.     Since  then  there  have 
been  added  the  following: 
The  People's  Railway,  St.  Louis,  Mo. 
The  St.  Louis  &  Suburban  Ry.,  St.  Louis,  Mo. 
The  New  Orleans  Traction  Co..  New  Orleans,  La. 
TheTxiwell,  Lawrence  &■  Haverhill  Ry.,  Lawrence,  Mass. 
The  Richmond  Traction  Co.,  Richmond.  Va. 
The  Compania  de  Tranvias  de  M6rida,  Merida,  Mexico. 
The  Linden  Ry.,  St.  Louis,  Mo. 
The  Missouri  Railroad,  St.  T.X)uis,  Mo. 
The  Elmira  &  Horseheads  Ry..  Elmira,  N.  T. 
The  Worcester  Consolidated  Ry..  Worcester,  Mass. 
The  Birmingham  Railway  &  Electric  Co.,  Birmingham,  Ala. 
The  Kokorno  City  Street  Ry.,  Kokomo.  Ind. 
Twelve   in   all,   making  37   companies   from   19  states   and   in   3 
coujitrie?.     One  company,  the  Cincinnati  Street  Railway  Company, 
Cincinnati,  has  withdrawn  from  membership,  leaving  a  net  mem- 
bership on  this  date  of  36  companies. 
'    Receipts  and  Expenditures: 
There  have  been  received    from    dues  37    com- 

ranies,  nt  $10 $370.00  . 

And  expenditures  made  for  stationery  and  print- 
ing  $45.53 

Postage  31 .  00 

Expenses  of  the  committee  for  a  standard  system 
of  accounts  for  stationery  and  postage  for  cir- 
culars     24.33 

Secretary's  office  expenses  18.95 

Secretary's  traveling  expenses,  exclusive  of  rail- 
road fare  8 .  61 

Expenses  of  Cleveland  meeting 18.50 

Total  expenditures 147.92 

Leaving  a  balance  in  the  Home  Savings  Bank, 

Toledo,  0 $222.08 

Arrangements  have  been  made  whereby  the  Association  will 
receive  interest  at  3  per  cent  upon  the  monthly  balances  In  the 
bank. 

The  secretary  is  under  obligations  and  wishes  to  announce  in 
this  public  manner  his  thanks  to  Capt.  Robert  McCulIoch.  presi- 
dent, and  T.  C.  Penington,  secretary  of  the  American  Street  Rail- 
way Association,  and  to  H.  H.  Windsor,  of  the  Street  Railway 
Review,  and  E.  E.  Higgins.  of  the  Street  Railway  Journal,  for 
the  invaluable  assistance  rendered  and  the  cordial  manner  in 
which  they  have  responded  to  our  needs. 

Respectfully  submitted. 
W.  B.  Brockway, 

Secretary  and  Treasurer. 

(Toledo,  Ohio,  October  16th,  1897.) 
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Mr.  Reavis,  chairman  of  the  auditing  committee,  reported  on 
the  examination  of  the  treasurer's  accounts,  which  were  found 
correct,  and  complimented  that  officer  for  the  excellent  manner 
in  which  the  accounts  and  records  had  been  kept  and  the  econom- 
ical management  of  the  office. 

On  motion  of  Mr.  Ham,  the  chair  appointed  as  a  committee  on 
Blanks  and  Forms  tor  this  convention,  Messrs.  King,  of  Wash- 
ington; Durbin,  of  Denver,  and  Burington,  of  Columbus,  O. 

A  nominating  committee  was  then  appointed,  consisting  of: 
Mr.  Durbin,  of  Denver;  Mr.  Hibbs,  of  Jersey  City;  Mr.  Stratton,  of 
Birmingham;  Mr.  Wallis,  of  Fitchburg,  and  Mr.  McDole,  of  Cleve- 
land. 

The  chair  then  called  for  the  paper  "The  Care  and  Handling 
of  Fares  from  Passenger  to  Bank,"  by  C.  L.  Wight,  auditor  of 
the  Toledo  Traction  Company. 

Secretai-y  Brockway:  I  wish  to  say,  gentlemen,  that  Mr. 
Wight  was  unable  to  attend  at  the  last  minute,  although  fully 
counting  on  doing  so.  Reports  were  called  for  which  made  it 
impossible  for  him  to  get  away  in  time.  He  has,  therefore,  sent 
his  paper  by  me.  In  explanation  let  me  say  he  has  sent  here  a  set 
of  blanks  which  entirely  cover  the  subject  of  the  paper.  I  believe 
he  intentionally  shortened  his  paper,  under  the  expectation  of 
using  these  blanks  in  the  further  explanation  of  it,  and  I  think 
,  you  will  find  the  blanks  will  explain  whatever  of  detail  has  been 
omitted  from  the  paper. 

THE  CARE  AND  HANDLING  OF  FARES  FROM  RECEIPT 
TO  BANK. 


By  Charles  L.  Wight,  Auditor,  Toledo  Traction  Company, 
Toledo,  O. 


Under  this  title  I  will  endeavor  to  explain  the  method  at  pres- 
ent used  by  the  Toledo  Traction  Company.  Please  bear  in  mind 
that  this  company  issues  several  different  kinds  of  tickets,  and 
that  companies  receiving  all  fares  in  cash  have  much  advantage 
in  economy  of  time,  blanks  and  accounting. 

One  of  the  objects  of  our  association  is  to  enable  members  to 
compare  methods  of  accomplishing  a  certain  result,  and  in  so 
doing,  detail  of  method  together  with  an  exhibit  of  forms  used 
should  be  given  to  be  of  practical  value. 

Following  is  a  list  of  blanks,  with  a  brief  description  of  their 

uses: 

1.  "Conductors'  Report,"  in  which  is  noted  the  number  of  cash 

fares  and  of  each  issue  of  tickets  received  as  fares;    the 

statement  of  the  register,  the  number  of  transfers,   etc.; 

accompanying  this  report  is  a  punch  slip  used  to  verify 

the  3-cent  and  1-cent  fares  received.    This  report  with  the 

2-3.  "Conductors'  Cash  Envelope,"  containing  all  cash,  tickets 

and  transfers  received,  is  deposited  with  the  station  clerk, 

who  gives  his  receipt  therefor.    Deposits  are  made  at  the 

station,  at  the  end  of  tne  run  for  the  day. 

4.  "Division  Superintendent's  Report"  of  returns  from  the  station 

of  all  money  packages,  which  is  checked  up  at  the  main 
office  on  its  delivery  at  8  a.  m.  each  day.  (These  packages, 
together  with  the  conductor's  report,  are  kept  in  the  safe 
at  the  station  during  the  day  and  delivered  to  the  auditor 
as  above  stated.)  '^This  method  gives  the  conductor,  and 
also  the  division  superintendent,  a  receipt  for  all  returns. 

5.  "Division  Superintendents'  Register  Report,"  giving  statement 

of  register  of  each  car  at  time  of  leaving  on  first  trip  and 
when  arriving  from  last  trip  at  night.  The  reports  from 
conductors  must  agree  with  this  statement,  thus  making 
a  perfect  check  on  rings  as  shown  on  conductors'  reports. 

6.  "Division   Superintendent's   Punch  Slips  and   Transfers"   is- 

sued by  them  to  conductors  giving  the  number  of  the  con- 
ductor, the  serial  num'ber  of  transfer  and  the  number  of 
the  punch  slip. 
The  foregoing  Is  an  outline  of  our  methods  In  the  care  of  re- 
ceipts from  the  collection  of  the  fares  to  their  delivery  at  the 
main  office;  observe  that  we  do  away  with  the  counting  of  money, 
etc.,  at  the  station  and  the  employment  of  receivers.    The  entire 
work  Is  done  In  the  auditor's  office  and  under  his  personal  super- 
vision, at  much  less  cost  of  labor  and  with  less  liability  of  loss. 


Charles  L.  Wight,  secretary  and  a 
tor  of  the  Toledo  Traction  Company, 
native  of  Massachusetts.  In  1870  he  ' 
to  Chicago  and  was  engaged  with  the 
.\merican  Bridge  Company  tor  a  year  a 
the  end  of  which,  without  solicitation  oi 
liis  part,  he  received  a  government  ap 
pointnient  at  tlie  headquarters  of  th< 
railway  mail  service.  In  .\ugust,  1889 
.Mr.  Wight  accepted  the  office  he  nov 
holds  with  the  railway  company,  and  late 
became  auditor  and  treasurer  of  the  light 
ing  companies  in  Toledo. 


C.   L.   WIGHT. 


7.  "Counter's  Cash  Statement"  used  by  counters  to  verify  the 

total  returns  of  the  routes  for  the  day.  Each  envelope  re- 
ceived from  the  conductor  is  first  examined  and  if  in  any 
way  mutilated  or  unsealed,  notation  is  made  of  such  fact. 
We  count  the  tickets  and  transfers  first  to  be  sure  that  no 
money  is  mixed  with  them,  then  the  cash.  No  two  opened 
reports  are  allowed  on  the  table  at  the  same  time. 

If  the  returns  enclosed  do  not  correspond  with  the  con- 
ductor's report,  an  actual  inventory  of  contents  is  made  on 
the  back  of  the  envelope  and  certified  by  at  least  two  clerks. 
If  more  money  is  enclosed  than  called  for  by  rings  as 
shown  on  report,  it  is  returned  to  the  conductor.  The  cash 
is  thrown  into  a  pan  provided  with  compartments  for  the 
several  denominations,  and  on  the  completion  of  the  count- 
ing of  routes,  the  money  is  placed  in  coin  wrappers  and 
the  counter's  cash  statement  made  out  and  given  to  clerk  in 
charge;  all  shortage  and  over-i)ayments  are  also  noted  on 
this  slip. 

8.  "Shortage  Notices."    The  clerk   in   charge  of   the   counters 

sends  daily,  all  notices  of  shortages  or  over-payments  to 
the  station  clerks,  whose  duty  it  is  to  make  the  collection 
from  the  conductoi's  and  forward  returns  to  the  main  of- 
fice. 

"Bank."  All  metal  money  is  placed  in  coin  envelopes 
stamped  with  our  company  name  and  the  number  of  the 
clerk  enclosing  it,  as  well  as  the  date.  In  preparing  the 
money  for  deposit  the  amount  is  checked  in  detail  by  two 
clerks.  A  deposit  slip  is  made  in  carbon  duplicate,  and 
the  signatures  on  all  checks  (giving  amount)  is  placed 
thereon. — We  have  special  strong  boxes  for  bank  use,  one 
key  of  which  is  kept  by  the  bank  teller.  We  make  the 
deposit  at  10:30  daily. 

9.  "Record  of  Earnings  by  Route."    This  statement  is  made  by 

the  clerk  in  charge  of  the  counters  and  is  designed  to  be  a 
check  on  the  counters  and  the  record  of  the  earnings  of 
each  line.  It  gives  the  number  of  runs,  conductor's  and 
motorman's  name,  number  of  badge,  car  number,  etc.,  as 
well  as  the  number  of  cash  fares  and  tickets  received  In 
detail.  The  total  amount  due  from  all  conductors  on  the 
line  must  correspond  with  the  counter's  cash  slip.  (See 
No.  7.) 

10.  "Record  of  Earnings  of  all  Routes."  On  this  statement,  we 
consolidate  the  footings  of  the  route  statements,  thus  giv- 
ing the  total  receipts  for  the  day. 

General. 

I  have  taken  from  my  "General  Earnings  Record"  a  copy 
of  the  headings  which  are  herewith  exhibited.  This  book 
Is  divided  by  extra  heavy  loaves  Into  five  sections.  In  the 
first  division  the  record  of  earnings,  together  with  the  rec- 
ord of  the  receipt  of  tickets  In  detail  Is  kept  by  routes  dally 
for  each  month. 

The  second  division  Is  for  totals  of  all  routes  daily  for 
each  month. 

The  third  Is  for  the  summary  of  each  route  each  month  for 
one  year. 
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TOLEDO   ELECTRIC   STREET   RAILWAY  CO. 

RECORD   OF   CASH    FARES  AND    riCKETS    RECEIVED    all   R.itites.  for 
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TOLEDO  ELECTRIC  STREET   RAILWAY  COMPANY. 


RECORD  OF    EARNINGS 


TR-Kki^  laviiv 


The  fourth  gives  the  totals  of  all  routes  for  one  year. 
The  fifth  division  is  a  record  of  all  tickets  sold,  together 
with  complimentaries,  employes,  etc.  I  treat  each  issue  of 
regular  sales  tickets  as  cash  on  the  ledger,  and  therefore 
the  amount  sold  must  agree  with  ledger  account,  plus  in- 
ventory. 

I  go  somewhat  out  of  the  subject  assigned  me,  in  order 
that  a  clearer  idea  may  be  obtained  of  the  method  taken 
to   record   fares    from    their   receipt   to   their    "deposit   in 
bank." 
The  company  I  represent  controls  and  operates  all  street  rail- 
ways in  Toledo  and  by  reasons  of  the  conditions  of  their  fran- 
chises, separate  accounts  are  made  for  each  company.    We  also 
furnish  current  for  all  the  street  lighting  and  the  incanaescent 
lighting  in  Toledo. 


Mr.  Brockway:  I  might  say  in  addition— Mr.  Wight  says 
nothing  about  it — that  the  counting  division  of  his  office  is  sepa- 
rated by  railings,  or  high  gratings,  reaching  I  think  to  the  ceiling. 
There  is  a  separate  compartment  for  each  of  the  young  ladies, 
so  that  they  cannot  get  to  one  another  and  cannot  mix  the  cash; 
and  as  I  understand  it  the  money  that  each  one  counts  is  taken 
directly  from  that  compartment,  or  cage,  into  the  strong  box 
without  passing  through  the  hands  of  anyone  else.  The  girl 
that  counts  that  money  is  the  only  one  that  touches  it  until  it  is 
ready  to  go  to  the  cashier. 

Mr.  Hibbs,  of  Jersey  City:  Does  be  deposit  the  cash  from  the 
sales  of  tickets  to  the  credit  of  earnings  at  the  time  of  the  sale? 

Mr.  Brockway:     I  think  he  does. 

Mr.  Hibbs:  I  wanted  to  learn  what  was  the  general  custom. 
We  are  on  a  steam  railroad  basis,  and  put  everything  sold  in  the 


THE   TOLEDO   TRACTIOM    COMPANY. 

Record  of  Cash  Fares  and  Tickets  Recewed,  from  the Line ,  Month  of 
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TICKETS  RECEIVED 
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Record  of  Cash  Fares  and  Tickets  Received,  from  all  Routes,  during  Month  of 
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suspense  account  and  onlj'  credit  the  eainings  when  the  ticket 
is  returned. 

Mr.  Brocliway:  I  should  fancy  that  Mr.  Wight's  deposit  at 
10:30  is  for  the  second  day  previous  instead  of  the  day  previous, 
because  the  report  says  they  do  not  go  to  the  office  until  half 
past  eight,  and  I  do  not  think  they  could  count  the  earnings  of  the 
day  in  an  hour  or  two. 

Mr.  Green,  of  Chicago:  We  deposit  today  what  we  earned  yes- 
terday. The  earnings  of  yesterday  would  be  In  the  bank  at  10 
o'clock  this  morning. 

Mr.  Ham,  of  Brooklyn:  I  do  not  believe  it  is  possible  for  them 
to  do  it  with  their  system. 

Mr.  Brockway:     I  know  I  can't. 

Mr.  Green:  The  money  is  all  turned  in  after  6  o'clock  at  night. 
It  is  not  in  until  1  o'clock. 

Mr.  Hibbs:     We  have  ours  deposited  every  trip. 

The  Chair:     When  do  you  deposit  your  earnings  in  the  bank? 

Mr.  Hibbs:  Ten  o'clock  in  the  morning;  just  as  soon  as  the 
bank  opens. 

The  Chair:  Are  you  one  day  behind  on  earnings  in  your  de- 
posits? 

Mr.  Hibbs:  No,  sir;  we  deposit  for  the  previous  day.  The 
tickets  and  transfers  are  examined,  the  day  card  is  totaled  up 
from  the  trip  envelopes  and  the  cash  counted. 

Mr.  Wallis,  of  Fitchburg:     You  have  receiver's  safes? 

Mr.  Hibbs:     We  have  abolished  them  all. 

The  Chair:  I  think  it  would  be  well  to  understand  that  there 
are  a  great  many  roads  which  do  not  use  the  receiver's  system  at 
all.  There  are  a  great  many  other  roads  which  deposit  their 
money  every  trip;  there  are  still  other  roads  which  deposit  their 
tickets  every  trip,  and  their  money  once  a  day.  Now,  in  St.  Louis, 
we  have  seven  companies,  and  the  receiver  system  is  not  in  use 
on  any  one  of  them.  That  is  pretty  generally  the  custom  so  far 
as  we  know  it,  except  with  Mr.  Green,  in  Chicago,  and  Mr.  Calder- 
wood,  in  Minneapolis. 

Mr.  Calderwood:  We  have  tried  all  systems,  I  think;  the 
receiver  system,  the  system  of  depositing  in  envelopes  each  trip, 
depositing  it  two  or  three  times  a  day,  but  the  most  satisfactory 
system  in  our  experience  is  the  receiver  system.  In  fact  all  our 
stations  are  now  so  consolidated  that  they  are  large  stations,  and 
in  all  of  them  we  have  a  receiver.  He  receives  the  money.  The 
conductors  turn  in  their  transfers  and  tickets  each  trip,  in  an 
ienvelope;  or  in  some  cases  each  half  trip  as  they  pass  the  starter's 
stand  which  is  located  on  the  loop  around  which  all  the  cars  pass, 
with  the  exception  of  one  line  where  provision  is  made  at  a  drug 
store  to  receive  the  tickets  and  transfers  from  that  line.  The 
cash  is  turned  in  at  the  end  of  each  run  by  the  conductor,  who 
goes  in  with  his  trip  sheet  and  tui-ns  in  the  entire  amount  of 
cash  on  that  run  to  the  receiver.  Everything  is  done  in  the 
presence  of  the  conductor,  and  the  amount  received  and  by  whom 
is  written  in  ink  across  the  trip  sheet.  The  receivers  at  the 
stations  assist  in  keeping  the  pay  rolls  and  do  other  work,  so 
their  time  is  fully  employed.  The  actual  amount  of  time  which 
they  use  in  receiving  of  the  cash  is  comparatively  small.  The 
cash  is  gathered  up  twice  a  day  from  the  receivers  at  the  stations 
by  a  man  who  brings  it  to  the  office.  He  receipts  for  it.  The 
cash  is  counted  up  and  deposited  the  next  day.  We  deposit  each 
day  the  exact  amount  of  the  receipts  to  a  cent. 

Mr.  Ham:  My  experience  has  been  so  nearly  like  Mr.  Calder- 
wood's  there  is  almost  no  occasion  for  me  to  say  anything;  but 
I  am  satisfied  that  if  the  stations  are  reduced  in  number,  that  is 
if  you  do  not  have  a  great  many  stations  separated  by  long  dis- 
tances, etc.,  that  there  is  no  question  but  that  the  receiver  system 
is  absolutely  the  most  economical  and  the  most  satisfactory. 
There  is  then  no  question  between  the  conductor  and  the  com- 
pany as  to  the  amount  of  money  turned  in.  Before  that  we  had 
shortages  that  sometimes  ran  into  considerable  amounts,  com- 
plaints from  counterfeit  money  being  turned  in,  plugged  money 
:and  Canadian  money,  and  the  turning  in  of  short  accounts  pur- 
posely. Now  we  have  nothing  of  the  kind.  The  receiver  makes 
no  endeavor  to  verify  the  day  card  or  the  trip  sheet  at  all;  he 
simply  takes  what  is  given  him  and  asks  no  questions.  The 
receiver  also  counts  the  tickets,  which  with  us  Is  no  serious  prob- 
lem. Our  receivers  go  on  duty  in  the  afternoon  when  the  morn- 
ing runs  pull  in,  and  they  work  about  10  hours  a  day,  or  into  the 
night.    When  I  go  into  the  office  in  the  morning,  at  half  past 


eight,  I  have  a  slip  on  my  desk  which  shows  the  total  receipts 
for  the  preceding  day;  and  half  an  hour,  or  an  hour  later,  I  know 
what  the  receipts  weie  by  each  of  our  individual  lines,  of  which 
there  are  20;  and  a  very  short  time  after  that  I  know  what  were 
the  average  car  earnings  for  each  line  for  the  previous  day. 

As  to  the  sale  of  tickets  I  should  condemn  very  strongly  the 
crediting  up  on  day  of  sale;  I  think  as  Mr.  Hibbs  states  it  should 
be  carried  in  some  sort  of  suspense  account.  Unless  you  do  this 
I  do  not  see  how  you  are  going  to  correctly  show  the  earnings 
of  each  line.  Tickets  may  be  sold  in  large  quantities,  but  you 
do  not  know  what  line  is  going  to  be  benefited  by  them,  or  what 
day  they  are  going  to  come  in;  but  when  you  treat  each  ticket 
as  so  much  cash,  it  becomes  no  problem  at  all. 

Mr.  Ross,  of  Montreal:  Before  my  connection  with  the  com- 
pany they  used  the  register  system  and  also  the  fare  box;  and 
concluded  that  the  fare  box  was  the  better  of  the  two.  In  this 
way  no  money  is  handled  except  at  the  accountant's  office.  We 
issue  the  portable  fare  box  to  the  conductor  and  he  collects  the 
fares  from  the  passengers  in  those  boxes;  the  passengers  have  to 
put  their  fares  in  the  box;  that  box  comes  into  the  accountant's 
office  and  is  counted  every  trip  by  a  girl.  Six  to  eight  girls  are 
required  to  do  this  work.  We  have  four  different  kinds  of  tickets: 
the  cash  fai'e  is  five  cents;  there  are  laborers'  tickets,  school 
tickets.  6  for  a  quaiter  and  25  for  a  dollar;  and  we  carry  those 
tickets  in  the  ticket  sales  account.  We  only  credit  the  earnings 
of  the  tickets  as  the  tickets  come  in.  The  fare  box  makes  it  very 
■easy;  and  we  know  by  nine  o'clock  the  next  morning  exactly  what 
our  earnings  were  for  the  previous  day. 

Mr.  Hibbs:  When  you  have  varying  rates  of  fare  on  the  same 
line,  how  do  you  carry  that;  say,  5,  10,  15? 

.  Mr.  Ross:  We  have  columns  for  that  on  the  earnings  sheet. 
We  supply  the  conductors  with  a  certain  amount  of  tickets  which 
they  pay  for  when  they  start  out  in  the  morning,  and  they  sell 
them  to  the  passengers.  Transfers  are  not  deposited  in  the  box, 
but  are  turned  in  by  the  conductor  separately. 

Mr.  King,  of  Washington:  We  use  a  deposit  safe  of  our  own 
design,  which  we  had  made  to  order.  In  this  safe  is  a  cylinder 
with  segmental  boxes.  There  is  a  crank  which  these  boxes  fit  on, 
which  is  turned.  The  top  of  the  safe  is  numbered;  conductor 
No.  1  has  his  box,  and  so  on.  In  order  to  get  his  deposit  into  his 
proper  box  all  he  has  to  do  is  to  turn  a  pointer  on  the  top  of  the 
safe  opposite  his  own  number,  and  this  connects  the  slot  in  the 
top  with  his  individual  compartment.  By  this  means  we  can 
have  our  men  turn  in  as  often  as  desired,  either  once  a  trip,  sev- 
eral times  a  day,  or  once  a  day.  We  have  had  very  little  trouble 
with  fares  getting  mixed;  and  very  little  trouble  with  shortages. 
In  the  morning  the  contents  of  the  safe  are  taken  to  the  counting 
room.  We  handle  12  kinds  of  tickets.  Every  company  in  Wash- 
ington is  entitled  to  issue  tickets,  all  of  which  are  exchangeable 
and  taken  on  any  car.  The  night  man  copies  the  total  of  each 
conductor's  book  on  one  large  sheet,  which  is  placed  out  for  the 
counters  in  the  morning.  From  that  total  sheet  is  made  up  the 
receipts  of  the  day.  This  is  then  compared  with  the  registers  to 
see  that  it  corresponds  with  the  sum  total  registered  by  the  vari- 
ous men.  We  furnish  each  conductor  with  $15  in  change  In  the 
morning  when  he  goes  out,  and  require  him  to  keep  it  and  his 
receipts  separate  from  any  money  of  his  own;  at  night  the  change 
money  is  turned  in. 

M.  G.  McDole.  of  Cleveland:  Our  conductors  turn  in  their 
reports  once  each  day.  It  is  turned  into  the  receiving  safe  at  the 
station.  In  the  morning  it  is  taken  from  the  safe,  placed  in  strong 
boxes  and  sent  down  to  the  main  office,  to  the  counting  room. 
There  is  a  cashier  in  that  counting  room  who  takes  charge  of 
those  boxes.  We  have  a  regular  force  of  clerks  who  do  the  count- 
ing. Some  count  the  cash,  verify  the  conductors'  slips,  and  pass 
the  slips  on  to  others  who  do  the  ticket  counting.  Our  deposit  is 
then  turned  over  to  the  cashier  who  gives  the  cashier  of  the  count- 
ing room  a  receipt  for  the  whole  deposit.  He  verifies  all  the 
tickets,  they  are  all  put  up  in  packags  of  100  each,  and  a  label 
put  on  the  package  showing  by  whom  the  package  was  counted. 
, These  tickets  are  verified  afterward  by  the  assistant  cashier.  The 
deposit  goes  to  the  bank  about  11  o'clock,  and  the  ones  who  do  the 
counting  make  out  shortage  slips  and  over  slips,  and  the  receiver 
at  the  station  collects  all  shortages  and  pays  the  overages.  Up 
to  this  summer  we  have  always  had  the  counting  force  work  Sun- 
days, thinking  we  could  not  do  without  it.    We  finally  decided 


^1]ied%\lu%\5\gvlcW* 


759 


that  by  getting  down  earlier  Monday  morning  they  could  get  out 
their  two  days'  work  on  Monday,  thereby  having  a  day  ofif  Sun- 
day. Saturday's  run  is  all  taken  care  of  by  itself  first;  then  they 
start  on  the  Sunday's  run,  and  get  that  into  the  bank  before  it 
closes.    This  makes  two  bank  deposits  on  Monday. 

(In  reply  to  a  question  Mr.  McDole  stated  they  used  a  receiving 
safe  and  not  receivers,  at  the  stations,  the  safes  being  strong 
boxes). 

In  discussing  the  question  of  shorts  and  overs,  the  Chair  said: 
"The  way  we  do  is  this:  a  man  is  short  or  over  either  because  he 
has  taken  the  register  wrong,  because  he  has  made  a  mistake  iu 
his  addition  or  subtraction  on  the  trip  card,  or  because  he  has 
failed  to  put  in  the  requisite  amount  of  cash,  or,  he  may  have  put 
in  mutilated  money.  On  the  sheet  that  we  put  out  on  the  bulletin 
that  is  all  posted,  how  the  mistake  occurred;  and  he  is  at  liberty 
to  get  all  the  explanation  or  information  he  wants  when  he  comes 
to  the  office.  During  the  past  five  years  we  have  introduced  a 
record  showing  exactly  how  many  men  are  in  any  line  of  work. 
and  whether  or  not  they  were  on  the  eiTor  list,  and  it  so  for  what 
reason.  We  have  a  sheet  with  31  spaces.  For  instance,  we  have 
John  Jones  on  the  short  list,  on  the  second  or  third  as  the  case 
may  be:  and  at  the  end  of  the  month  a  tabulation  is  made  of  that 
and  the  list  is  put  out.  When  I  left  home  there  were  40  per  cent 
of  the  conductors  of  the  Citizens  line  that  were  not  on  the  error 
list  at  all  for  the  month  of  September.  We  have  one  man  that 
never  was  on  the  error  list  for  all  of  1895  and  only  once  in  189fi. 
I  mention  this  to  show  that  these  men  can  be  encouraged  to  do 
their  work  accurately." 

Mr.  King:  We  have  practically  the  same  system  in  force  and 
find  it  very  successful.  We  have  conductors  that  did  not  make 
an  error  once  last  year. 

Mr.  Wallis;  Our  money,  as  I  said  before,  is  received  in  safes, 
and  counted  by  a  clerk  who  puts  on  the  outside  of  the  envelope 
the  amount  in  silver  dollars,  halves,  etc..  and  foots  it  up  at  the 
bottom.  We  require  the  conductors  to  keep  their  account  in  the 
same  way.  So  far  T  have  found  the  receiver's  safes  to  be  very 
satisfactory  although  we  have  had  them  in  use  only  a  short  time. 
We  have  had  much  less  trouble  with  shortages  and  overages  since 
that  time.  Whether  it  is  due  to  greater  care  on  the  part  of  con- 
ductors because  they  know  they  are  responsible  and  cannot  blame 
the  night  foreman  or  the  receiving  clerk,  or  what,  we  do  not 
know.  It  makes  the  conductors  feel  secure  and  leaves  them  with 
a  certain  amount  of  responsibility  which  they  did  not  feel  before 

Secretary  Brockway:  I  require  all  conductors  to  report  on  each 
round  trip.  I  do  not  use  the  day  card  as  I  explained  in  my  paper 
of  last  year.    Each  trip  is  reported  separately  by  itself. 

On  motion  of  Mr.  Burington  adjournment  was  taken  to  9  a.  m. 
Wednesday  morning. 

Wednesday  Morning. 

The  chair  called  the  meeting  to  order  at  9:45  Wednesday  morn- 
ing and  after  the  roll  call,  the  secretary  announced  the  addition  of 
seven  new  members  since  the  previous  day. 

The  next  order  was  the  reading  of  Mr.  Calderwood's  paper  on 
transfers. 

THE  HANDLING  OF  TRANSFERS;  FROM  THE  PRINTER 
TO  THE  FURNACE. 

By  John  F.  Calderwood.  Auditor  Twin  City  Rapid  Transit 
Company,  Minneapolis-St.  Paul. 


In  the  management  of  street  car  transfers,  as  In  the  many  other 
afTalrg  of  practioal  life,  the  proof  of  the  pudding  is  in  the  eating, 
so  I  shall  confine  myself  to  a  plain  statement  of  facts — In  other 
words  to  tell  you,  as  succinctly  and  clearly  as  possible,  how  the 
Twin  City  Rapid  Transit  Company  conducts  its  transfer  business, 
oi  a«  the  program  has  it:  "The  Handling  of  Transfers;  from 
the  Printer  to  the  Furnace." 

In  order  that  the  transfer  system  which  we  have  evolved  -for, 
by  the  very  nature  of  the  business,  it  must  be  a  growth  KOvern"d 
by  local  conditions,  not  a  creation  springing  full-fledged  from  the 
brain  of  any  mortal  .love — I  shall  digress  Just  enough  to  Indicaie 
the  policy  of  our  company  toward  Its  patrons.  It  Is  to  avoid  all 
semblance  of  arbitrary  rules  wherever  possible,  when  coming  iu 


coptact  with  the  public,  and  particularly  in  giving  transfers.  We 
believe  the  street  car  business  should  be  run  as  nearly  like  any 
other  business  as  possible;  we  have  transportation  to  sell  and  the 
better  the  service  we  can  give,  the  more  politely  or  considerately 
we  can  treat  our  customers,  the  more  patronage  we  will  have. 
We  believe  the  public  have  rights  which,  upon  a  purely  business 
basis,  it  pays  us  to  respect,  and  in  the  matter  of  transfers  we 
believe  we  more  than  fulfill  every  requirement  of  what  waff 
regarded,  at  the  time  of  its  adoption  by  our  city  council,  as  an 
exacting  and  sweeping  transfer  ordinance. 

A  theoretically  perfect  transfer  system,  so  far  as  the  service  of 
the  public  is  concerned,  is  one  by  which  it  is  made  possible  for 
a  person  to  start  from  any  given  point  and  reach  his  objective 
point  by  the  shortest  route  and  the  quickest  time. 

A  sincere  effort  is  made  in  our  system  to  reach  this  ideal.  Not 
only  do  we  try  to  give  the  quickest  and  best  service  for  the 
passenger,  but  the  conductors  are  expected  to  use  judgment  in 
carrying  it  out.  In  short,  we  do  everything  we  can  for  the  public 
^grant  every  reasonable  request  or  concession — and  do  it  cheer- 
fully. And  when  we  are  compelled  to  refuse,  we  make  it  a  point 
to  show  why  the  request  is  not  reasonable.  And  I  want  to  say 
right  here  that  this  policy  pays.  It  pays  in  the  harvest  of  nickels, 
for  I  believe  that  people  will  frequently  walk  or  provide  other 
means  of  transportation,  when  they  would  otherwise  ride  on  our 
cars,  because  they  have  a  real  or  fancied  grievance  against  the 
company.  But  this  is  only  a  small  part  of  the  advantage  of  a 
liberal  policy.  I  have  noticed  that  in  those  cities  where  the  firs'; 
consideration — and  the  only  one,  apparently — is  to  snatch  every 
nickel  in  sight,  where  arbitrary  rules  are  imposed  and  the 
employes  reflect  the  austere  character  of  the  management,  the 
3-cent  fare  epidemic  has  raged. 

I  think  I  can  truly  say  that  the  people  of  Minneapolis  and  St. 
Paul,  as  a  whole,  are  friendly  to  the  Twin  City  Rapid  Transit 
Company.  We  have  repeated  evidences  of  good  will  from  the 
patrons  of  our  lines,  the  press,  the  officials  of  our  cities  and 
public  sentiment  generally.  We  do  not  live  over  a  volcano  which 
has  to  be  smothered  with  a  blanket  of  subsidies,  and  I  believe 
that  one  of  the  strongest  of  the  bonds  which  bind  the  average 
citizen  to  us  is  a  belief  that  Minneapolis  and  St.  Paul  have  one 
of  the  best  and  most  liberally  managed  street  car  systems  in  the 
country. 

In  the  first  place  we  have  two  cities,  Minneapolis,  with  a  popu- 
lation of  over  200,000,  and  St.  Paul  only  a  few  thousand  less,  lying 
side  by  side — a  rectangular,  or,  perhaps,  more  accurately  described 
as  an  elliptical  city,  with  two  foci  the  circumference  of  which 
embraces  150  square  miles.  The  two  foci — the  business  centers — 
are  about  nine  miles  apart,  and  are  connected  by  a  great  Siamese 
artery,  the  interurban  line  running  principally  on  University  ave- 
nue, as  the  street  is  called  in  both  cities.  About  each  of  these  foci 
we  have  a  loop  and  around  the  two  loops,  as  the  several  car  lines 
join  the  main  stem,  are  the  transfer  points.  Here  nearly  all  the 
transferring  is  done,  although  this  is  slightly  more  general  in 
Minneapolis  than  in  St.  Paul.  The  city  of  Minneapolis  is  grid- 
ironed  by  our  tracks  running  almost  parallel  and  brought  together 
about  the  Minneapolis  loop.  In  carrying  the  lines  to  one  focjil 
point  it  has  been  found  necessary  to  cross  them  occassionally 
before  reaching  the  center,  and  at  each  of  the^e  crossings  trans- 
fers are  effected.  What  I  have  said  about  Minneapolis  applies,  in 
a  general  way,  to  St  Paul,  so  I  will  not  particularize  further. 

As  stated,  our  policy  is  to  give  the  best  and  most  satisfactory 
service  possible.  We  have  a  uniform  5-c-ent  fare  In  both  cities 
•nnd  a  man  can  lide  from  the  Falls  of  Minnehaha,  in  the  south- 
eastern corner  of  Minneapolis,  to  Shingle  Creek,  12  miles;  to  Lake 
Harriet,  our  local  Coney  Island,  10  miles;  or  to  Columbia  Heights, 
14  miles,  for  one  fare.  Or  he  can  transfer  to  the  interurban,  the 
(-■reatest  and  most  popular  of  our  lines,  and  ride  half  way  to  St. 
Paul,  where,  without  change  of  cars,  he  pays  another  fare  and  can 
reach  any  point  In  St.  Paul.  By  transferring  to  the  West  7tl' 
street  line  he  can  go  back  to  the  Fort  Snelling  bridge,  but  a  little 
more  than  a  mile  from  where  he  started,  having  traveled  a  dls- 
liirce  of  aliout  20  miles  from  the  starting  point. 

I  fancy  I  hear  some  gentleman  remark.  "What  do  they  expect? 
No  wonder  your  patrons  are  satisfled  and  friendly."  I  acknowl- 
edge his  point;  we  give  long  rides,  because  Minneapolis  and  St. 
Paul  are  preeminently  cities  of  homes  and  a  large  proportion  of 
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our  people  live  under  their  own  vines  and  crabapple  trees.  But 
notwithstanding  the  length  of  the  average  ride,  we  believe  it  pay* 
to  treat  the  public  with  liberality.  I£  any  man  among  you  doubts 
the  wisdom  of  a  liberal  policy,  let  him  come  to  the  Twin  Cities  of 
Minnesota  for  an  object  lesson. 

I  have  already  said  so  much  by  way  of  introduction  that  I  shall 
be  forced  to  plunge  right  into  the  technique  of  the  transfer  busi- 
ness. I  want  to  preface  my  remarks,  first  of  all,  by  saying  that 
I  bring  you  no  fine-spun  theory  of  toy  working  model.  I  have 
with  me  the  entire  paraphernalia  of  a  system  of  transfers,  includ- 
ing the  reports  upon  which  they  are  checked  up  and  the  records 
of  the  conductors  verified,  so  that  any  average  business  man — 
he  need  not  be  an  expert  accountant — can  readily  understand  the 
plan.  I  need  only  add  that  it  has  worked  well  under  all  circum- 
stances and  is  more  satisfactory  than  we  had  hoped  at  the  time 
it  was  instituted. 

As  most  of  you  know,  the  Twin  City  Rapid  Transit  Company 
operates  all  the  street  car  service  of  Minneai)olis  and  St.  Paul,  all 
electric,  except  one  line,  the  4th  street  cable,  running  up  St. 
Anthony  Hill  in  St.  Paul. 

The  ordinances  ot  both  cities  require  that  transfers  from  one 
line  to  another  be  given  "at  the  first  intersection."  No  exti-a 
charge  is  made  for  the  transfer  ticket.  A  passenger,  having  paid 
liis  fare,  is  entitled  to  a  transfer.  But  no  second  transfer  is 
issued  to  the  passenger  who  has  presented  a  transfer,  except  on 
'hree  or  four  extensions  to  the  main  lines.  Transfers  are  regis- 
tered the  same  as  cash  fares  and  are  cancelled  by  the  conductor 
receiving  them  by  punching  the  head  of  the  transfer,  thus  indi- 
cating who  received  it. 

Transfers  are  issued  by  conductors  at  all  points  of  intersection, 
entitling  the  passenger  to  a  continuous  ride  in  either  direction 
upon  the  first  car  leaving  the  point  of  transfer,  the  hour  and 
minute  when  the  transfer  becomes  void  being  punched  on  the 
margin  (a  maximum  limit  of  10  minutes  being  allowed  after  the 
time  of  issue). 

Conductors  are  required  to  issue  transfers  to  the  several  lires 
as  they  are  reached.  After  passing  the  first  intersection,  or  trans- 
fer point,  transfers  are  issued  to  passengers  desiring  them  immedi- 
ately as  the  fares  are  collected,  thus  avoiding  the  issuance  of  a 
transfer  upon  a  transfer,  the  conductor  punching  the  transfer 
(upon  a  10-minute  or  less  limit)  for  the  time  the  car  is  due  at  the 
point  of  transfer. 

I  realize  that  I  am  not  regaling  you  with  a  chapter  of  light 
literature;  I  incline  to  the  prosy  and  the  subject  is  necessarily 
technical,  but  I  prefer  to  follow  it  out  upon  this  line,  because  I 
believe  if  there  is  anyone  here  really  interested  in  how  we  man- 
age the  transfer  problem,  with  the  aid  of  the  blank  forms  which 
I  have  brought  with  me,  he  can  study  It  out  after  he  has  heard 
me  through. 

One  essential  about  any  transfer  system  is  simplicity — it  must 
be  such  that  the  men  who  put  it  into  execution  can  fully  and 
clearly  understand  and  that  the  public  will  readily  comprehend 
Another  important  feature  is  that  it  should  involve  as  little  work 
as  possible  on  the  part  of  the  conductor  to  issue  them.  He  i.-; 
frequently  crowded  and  it  will  not  do  to  have  some  elaborate  or 
time-consuming  method  of  issuance. 

Now  having  reviewed  the  conditions  in  a  general  way,  my  pur- 
pose is  to  give  you  next  a  complete  story  of  the  transfer — "from 
the  printer  to  the  furnace" — and  then  to  take  up,  as  briefly  as  T 
may,  some  of  the  principal  reasons  why  we  have  adopted  each 
feature. 

The  transfers  which  we  use  are  our  own  design  and  are  printed 
for  us  by  the  Globe  Ticket  Company,  ot  Philadelphia.  At  present 
we  are  using  11  different  colors  of  paper  and  ink,  the  idea  being  to 
have  a  different  color  for  each  line  of  tickets.  The  several  colors 
of  tickets  enable  the  conductors  and  also  the  transfer  clerks  in  the 
office,  to  tell  at  a  glance  from  which  line  they  were  issued. 

The  transfers  have  the  conductor's  transfer  number  printed 
in  a  conspicuous  place.  They  are  also  consecutively  numbered 
(in  red),  as  you  will  notice  upon  examination.  The  conductor's 
number  on  the  transfer  indicates  which  conductor  issues  tho 
transfer,  but  it  has  no  reference  to  the  number  on  his  badge,  as 
will  be  observed  by  an  examination  of  Form  379.  where  both  are 
given.  Samples  of  the  transfers  of  the  several  lines  are  here 
among  the  other  forms.     They  are  practically  self-explanatory. 


The  transfers  are  put  up  in  tabs  of  100,  and  when  received  from 
the  printing  office  they  are  done  up  in  bundles  of  500,  and  enclosed 
in  a  paper  wrapper  for  convenient  handling.  We  carry  a  60-day8 
supply  of  tickets  for  each  line,  a  record  of  the  amount  of  stock 
on  hand  being  kept  in  a  stock  record  book,  (of  which  I  have 
several  sample  pages  here),  to  show  the  exact  number  on  hand  for 
each  conductor.  The  transfer  stock  is  kept  in  a  large  case 
arranged  for  the  purpose,  at  the  principal  oflSce. 

Transfers  are  sent  out  in  quantity  to  the  stations  once  a  week. 
Each  station  keeps  a  daily  transfer  report  book  for  each  line  of 
tickets.  When  a  conductor  reports  for  duty,  before  taking  his 
oar,  he  calls  for  his  transfers  (enough  for  the  day)  and  his  punch; 
one  conductor's  transfer  number  being  used  for  each  run.  When 
the  conductor  is  relieved,  he  turns  in  the  punch  and  the  unused 
transfers.  A  record  is  kept  in  the  report  book  at  the  station  of 
the  first  consecutive  number  (the  red  figures)  of  the  ticket  of  each 
conductor's  transfer  number.  This  is  put  down  when  he  begins 
and  is  called  the  "beginning  number"  or  "commencing  number," 
and  a  corresponding  "ending  number"  is  entered  in  the  report 
book  to  show  the  first  number  on  the  pad  of  current  transfers 
when  it  is  turned  in,  whether  all  or  only  part  of  the  time  card 
run  has  been  made.  And  the  difference  between  the  beginning 
and  ending  numbers  gives  exactly  the  number  of  transfers  issued 
by  the  conductor.  These  report  books  are  made  out  in  duplicate, 
the  original  sheet  being  torn  out  and  sent  to  the  principal  office 
daily  and  the  carbon  copy  kept  in  the  book  for  reference.  The 
same  report  also  shows  the  fact  if  an  "extra"  or  "relief"  conductor 
use  the  same  transfer  number. 

For  each  car  line  there  are  special  orders  directing  the  issuance 
of  transfers  by  conductors.  As  a  general  rule  the  conductor, 
after  having  collected  the  fares  on  a  car  going  toward  the  loop, 
passes  up  the  aisle  and  announces,  "Transfers"  which  are  issued 
just  before  the  first  intersection,  or  transfer  point,  is  reached. 
After  passing  the  first  transfer  point,  transfers,  if  desired,  are 
issued  to  passengers  as  they  pay  their  fares,  the  conductor  punch- 
ins  the  transfer  so  as  to  allow  10  minutes  after  the  car  is  due 
at  the  point  of  transfer,  the  transfer  ticket  being  good  on  the  3rst 
car  leaving  the  point  indicated  by  the  punch  mark. 

Conductors  are  required  to  keep  a  record  on  a  trip  envelope. 
Form  150,  of  the  number  of  transfers  for  each  half-trip.  This  Is 
done  by  the  conductor  putting  down  the  first  consecutive  number 
(in  red)  which  appears  upon  his  pad  when  he  starts  away  from 
the  loop;  also,  when  he  reaches  the  other  end.  and  again,  when  he 
has  completed  the  first  trip.  The  differences  between  these  three 
"consecutive"  numbers  shows  how  many  transfers  were  issued  on 
each  of  the  two  half-trips.  The  trip  envelope  also  has  a  report 
of  the  leaving  time  at  each  end.  or  half-trip,  the  number  of  fares 
registered  and  how  many  of  these  fares  were  transfers  from  other 
lines.  Within  this  trip  envelope  the  conductor  puts  all  the  trans- 
fers he  has  received  and  accepted  for  fare,  but  no  money.  The 
difference  between  the  fares  registered  and  the  transfers  turned  in 
shows  how  much  cash  is  required  to  be  paid  in  by  him  at  the 
end  of  his  day's  work.  It  also  shows  the  maximum  number  of 
transfers  which  a  conductor  may  issue  during  the  day — that  is. 
if  he  should  issue  one  transfer  for  every  cash  fare  received. 

If  the  conductor  mis-punches  any  transfers,  or,  if  he  takes  up 
those  already  issued  and  issues  new  ones  instead  (as  in  case  of  a 
blockade,  or  when  the  passenger  changes  him  mind  and  wants  to 
take  a  different  line  than  at  first  intended),  these  transfers  are 
turned  in  in  the  current  trip  envelope,  with  Form  414  attached, 
giving  a  full  explanation.  If  the  conductor  has  any  transfers 
lunched  and  not  used  when  he  is  relieved,  he  turns  them  in  in 
the  last  or  relief  trip  envelope,  attached  to  Form  414.  Transfers 
that  are  past  due  W'hen  presented  by  the  passenger,  or  which  for 
any  other  reason,  are  not  good  when  presented  tor  fare,  and  for 
which  the  passenger  refuses  to  substitute  cash  fare,  are  also  regis- 
tered and  turned  in  in  the  current  trip  envelope  attached  to  Form 
414  with  full  explanation. 

The  trip  envelopes  are  dropped  in  a  box  each  trip  as  the  car 
passes  the  starter's  stand  on  the  loop.  This  is  one  ot  the  distinc- 
tive features  of  our  system  and  I  want  to  call  it  to  your  special 
Pttention.  The  reason  is  that  we  want  to  remove  all  temptation 
to  manipulate  the  transfers,  which  might  be  possible  if  the  con- 
ductor retained  them  to  the  end  of  the  day;  we  do  the  book- 
keeping for  the  conductor,  and  by  doing  it  in  detail — trip  by  trip — 
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we  not  only  make  it  practically  impossible  for  him  to  commit 
a  Kreat  fraud,  but  we  render  it  unsafe  for  him  to  attempt  to  do 
any  crooked  work  at  all.  By  our  system  of  cross-checks  we  know 
more  about  a  transfer  than  the  conductor  himself. 

As  every  street  car  man  knows,  the  bane  of  the  business  is 
that  too  many  people  handle  the  receipts,  and  the  gentlemen 
here  know  what  the  public  does  not  know,  perhaps,  that  the 
great  objection  to  a  liberal  transfer  system  is  that  it  opens  the 
way  for  fraud  and  dishonesty,  unless  properly  guarded. 

While  I  am  among  those  who  believe  that  there  is  no  effectual 
substitution  for  honesty,  1  think  we  can  do  much  toward  raakipy 
men  reliable  and  trustworthy  by  showing  them  that  dishonesty 
is  sure  to  be  found  out,  and  that  it  doesn't  pay.  Our  company 
has  comparatively  little  trouble  from  this  source;  and,  while  our 
conductors  and  motormen  are,  as  a  class,  above  the  aveiage 
working  man  in  executive  ability  and  attention  to  their  work, 
we  regard  it  as  the  duty  of  the  auditing  department  to  see  to  it 
that  nothing  fraud\ilent  is  permitted.  I  think  we  have  a  system 
which  effectually  accomplishes  this  purpose. 

I  have  covered  half  the  journey  of  the  transfer,  from  the  print- 
ing office  to  where  it  has  done  its  mission,  been  placed  in  the  trip 
envelope  by  the  conductor  who  took  it  up,  and  by  him  put  in 
the  box  at  the  starter's  stand.  From  there  it  is  taken,  with  thou- 
sands of  its  kind,  to  the  principal  office  to  be  checked  up.  The 
first  verification  is  as  to  the  number  of  transfers  turned  in.  Thi,y 
must  correspond  with  the  number  indicated  on  the  trip  envelop-j 
in  which  they  were  enclosed.  If  the  number  is  not  correct,  note 
is  made  of  it  and  the  balance  in  cash  is  required.  If  the  report 
is  found  correct,  the  transfers  are  turned  over  to  the  transfei 
clerks  to  be  checked  up  for  errors  in  transferring.  First,  we 
examine  all  the  envelopes  of  each  conductor  to  see  if  the  trans- 
fers reported  issued,  as  shown  by  the  commencing  and  endius 
numbers,  were  in  consecutive  order;  and  next  to  see  whether  the 
conductor  issued  more  transfers  than  he  had  cash  fares  on  tlaat 
I)articular  trip.  After  this  the  transfers  are  again  examined  as 
to  date,  point  of  transfer  and  time,  the  checkers  knowing  the 
exact  running  time  between  transfer  points.  In  case  transfers 
are  found  punched  ahead,  they  are  looked  up  and  compared  wilh 
the  report  for  that  particular  time  upon  the  envelope  of  the  con- 
ductor who  issued  them.  These  errors  and  any  others  are  reporte.i 
to  the  instructor  who  takes  them  up  personally  with  the  con- 
ductors at  the  stations. 

The  principal  abuse  of  any  transfer  system  is  in  the  peculation 
by  conductors  who  try  to  cover  up  their  theft  by  trading  trans- 
fers. In  fact,  there  are  those  who  claim  that  it  is  impossible 
to  stop  stealing  so  long  as  transfers  can  be  turned  in  for  cash. 
Perhaps  absolute  prevention  of  theft  is  impossible;  I  will  go  fur- 
ther and  say  that,  even  where  no  transfers  are  given,  men  have 
been  able  to  steal  for  a  time. 

One  of  the  checkings  is  to  test  the  probable  trading  of  transfers. 
If  one  conductor  Is  receiving  four,  five  or  more  transfers  at  any 
one  time,  at  any  one  point,  from  any  other  conductor,  with  any- 
thing approximating  regularity,  it  may  be  regarded  as  a  symi> 
tom  to  be  inquired  into.  In  a  case  of  this  kind  an  inspector  is 
detailed  to  watch  this  transfer  point  and  to  ascertain  whether  the 
matter  is  as  it  should  be.  When  any  crookedness  is  in  progress 
a  checking  system  like  this  is  certain  to  supply  the  clue,  and  it 
is  seldom  difficult  to  ferret  it  out  with  the  pointer  thus  furnish.-d. 

Still  another  check  is  furnished  when  the  transfer  reports  from 
the  stations.  Form  3'79,  are  compared  with  the  consecutive  trans- 
fer numbers  on  the  trip  envelopes,  to  see  if  the  conductor's  report 
agrees  with  the  beginning  and  ending  numbers  on  the  relief's  cr 
station  reports.  Each  conductor  has  a  regular  punch.  It  is  used 
bj  no  one  else  and  when  he  is  off  duty  it  is  kept  at  the  station. 
A  transfer  number  may  be  used  by  more  than  one  conductor,  as 
in  case  of  exU-as  or  when  the  full  time  card  is  not  run  by  the  same 
conductor,  but  the  punch  is  never  used  by  more  than  one  man.  A 
cut  of  the  die  of  each  punch,  with  the  name  of  the  conductor  to 
whom  it  is  charged,  is  kept  at  the  office,  and  regular  examina- 
tions of  the  punch  marks  are  also  made.  I  believe  that,  with  this 
system  of  checking,  it  is  practically  impossible  for  conductors  to 
trade  transfers  without  our  being  aware  of  the  manipulation. 

When  all  the  examinations  have  been  completed,  the  transfers 
are  carefully  gathered  and  thrown  under  the  boilers  of  our  engine 
house  and  burned. 

In  conclusion,  I  will  briefly  take  up  the  advantages  and  disad- 
vantages of  a  transfer  system  such  as  we  have  put  Into  force.    A 


liberal  construction  of  our  ordinance,  giving  transfers  at  the  first 
intersection,  lesults  in  a  considerable  percentage  of  passengers 
changing  cars  at  outlying  points,  which  enables  them  to  get  to 
their  destination  with  the  least  loss  of  time.  This  avoids  con- 
gestion and  overcrowding  at  the  down-town  transfer  points,  which 
might  result  if  we  had  only  a  few  central  transfer  points.  On 
the  other  hand,  it  makes  it  possible  for  passengers  to  double  back 
with  a  single  fare.  For  instance,  a  man  can  come  down  town  on 
the  4th  avenue  line,  in  Minneapolis,  taking  a  transfer  and  getting 
off  at  the  post  office,  which  is  at  the  transfer  point.  He  can  get 
his  mail  from  his  box  and  go  back  on  the  1st  avenue  line,  these 
two  lines  being  only  from  three  to  five  blocks  apart.  To  what 
extent  this  is  done  I  cannot  say,  but  it  cannot  be  enough  to  make 
it  worth  while  to  consider  it  against  the  moral  advantage  of  a 
satisfactory  transfer  system. 

It  is  true  that  a  transfer  system  like  ours  entails  considerable 
expense  which  might  otherwise  be  avoided.  I  have  made  no  close- 
figures  upon  this  item,  but  you  can  get  some  idea  when  I  tell  you 
that  we  use  from  12  to  13  millions  of  transfers  a  year,  which  is 
over  20,000  every  day  and  a  corresponding  increase  when  travel 
is  heavy. 

Owing  to  the  transformation  from  horse  cars  to  the  electric 
system,  and  the  fact  that  several  extensions  have  been  built.  Jt 
is  impossible  to  estimate  to  what  extent  our  earnings  have  been 
affected  as  a  result  of  our  present  transfer  system. 


Mr.  Durbin:  I  would  like  to  ask  whether  the  passenger  is 
required  to  take  the  car  at  the  intersection  or  whether  he  is  per- 
mitted to  walk  along  in  the  direction  that  the  car  is  going. 

Mr.  Calderwood:  He  is  required  to  take  the  car  at  the  point  of 
interesecticn.  If  the  passenger  happens  to  make  a  mistake  and 
does  not  understand  it,  we  do  not  put  him  oft  or  require  him  to 
pay  his  fare;  simply  explain  to  him  that  he  should  not  do  that. 
Those  are  the  instructions  which  the  conductors  have. 

Mr.  Ross:  Do  you  not  think  it  better  in  case  a  conductor  puts 
a  wrong  date  on  a  transfer  to  charge  him  with  it?  We  take  5 
cents  from  them  for  putting  in  a  wrong  date.  There  is  very  little 
excuse  for  that. 

Mr.  Calderwood :  We  have  never  made  it  a  point  to  collect  from 
conductors  on  that.  We  take  the  matter  up  with  them,  and  if  they 
repeat  it.  then  it  counts  against  their  record. 

In  response  to  the  question  by  Mr.  Hibbs,  several  members 
rcFlied  that  transfers  were  not  registered  on  their  roads. 

C.  D.  Meneely.  of  Brooklyn:  Last  spring  we  put  on  a  few 
transfer  agents  to  see  what  the  result  would  be.  On  a  majority  of 
the  lines  on  which  the  experiment  was  made  the  percentage  of 
transfers  issued  was  considerably  decreased.  The  number  of 
transfer  agents  has  been  increased  until  now  we  have  40  or  50 
agents.  The  result  has  been  in  the  main  excellent  on  most  of  the 
lines.  The  decrease  in  transfers  issued  has  been  from  3  to  5  per 
cent,  and  at  the  same  time  the  cash  fares  have  kept  up.  At  one 
transfer  point  the  decrease  in  transfers  issued  has  been  25  per 
cent.    We  check  all  transfers. 

Mr.  King:  The  transfer  system  has  been  in  use  in  Washington 
a  great  many  years.  Long  before  transfers  were  reached  in  other 
cities  it  was  a  general  thing  in  Washington,  and  the  various  com- 
panies there  have  been  all  over  this  ground  in  all  its  phases.  The 
Capital  Traction  Company  originally  issued  transfers:  had  the 
conductor  issue  and  register  them  with  the  same  register  he  used 
for  other  fares.  The  system  was  unsatisfactory  and  they  adopted 
the  system  of  transfer  agents.  This  was  before  the  time  limit 
came  into  use  and  the  transfer  was  good  for  all  day.  By  the  agent 
system  a  large  saving  was  effected.  Later,  since  the  time  limit 
transfer  has  come  into  use,  they  have  abandoned  the  agents,  -do 
not  now  register  transfers,  and  have  the  conductors  issue  them. 
The  Metropolitan  Company  of  our  city  did  the  same  thing.  They 
had  transfer  agents  and  found  that  hundreds  of  people  would 
walk  in  on  the  transfer  agents  in  busy  hours  and  they  found  they 
were  making  serious  losses.  So  they  abandoned  that  plan  and 
allowed  the  conductor  to  issue  them:  nor  are  they  registered. 
There  was  a  saving  of  20  per  cent  in  the  number  of  transfer 
passengers  carried  under  the  new  plan. 

Mr.  Ham:  I  think  that  everything,  I  do  not  care  what  it  is, 
whether  it  is  a  pass,  or  a  transfer,  or  cash,  should  be  rung  up. 
Now,  it  is  impossible  for  anyone  to  ride  on  our  road,  with  the 
exception  of  the  man  who  wears  a  uniform  with  his  authority 
right  on  the  face  of  It,  like  a  policeman,  or  an  employe  with  a 
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very  prominent  badge  on  his  cap,  firemen  in  uniform,  etc.,  to  ride 
free.  That  means  that  everyone  outside  of  these  uniformed  people 
must  be  rung  up.  We  have  two  registers,  one  for  cash  fares  and 
one  for  transfers.  As  the  transfers  are  all  registered  immediate'y 
after  passing  the  transfei'  point,  and  nowhere  else,  it  makes  the 
plan  a  simple  and  very  effective  one. 

Mr.  King:  We  formerly  registered  all  our  transfers,  and  found 
after  we  quit  registering  that  there  was  no  increase  in  the  number 
issued. 

The  Chair:  We  will  now  pass  to  the  next  paper,  "Pay  Rolls," 
by  Mr.  Henry,  of  St.  Louis. 

TIME-KEEPING,  PAY  ROLL  AND  METHOD  OF  PAYING. 

By  Frank  R.  Henry,  Secretary  Missouri  Railroad  Company, 
St.  Louis. 

TIME-KEEPING. 

The  system  herewith  presented  is  one  which  the  Missouri  Rail- 
road Company  of  St.  Louis,  has  followed  for  some  time.  Our 
manner  of  keeping  time  is  by  the  hour  for  conductors,  motormen 
and  track  laborers.  Other  employes  by  the  day.  The  time  is 
kept  by  the  foreman  or  superintendent  of  each  department  in  the 
following  manner:  The  foreman  of  the  car  sheds  is  the  time- 
keeper of  conductors  and  motormen  and  all  men  that  are  strictly 
under  his  charge.  The  time  table  indicates  the  number  of  liours 
and  fractions  thereof  in  tenths  for  each  run  made,  and  at  the  end 
of  each  day's  run,  the  foreman  records  opposite  their  names  in  h's 
time  book  the  number  of  hours  made,  as  indicated  by  the  run 
upon  which  they  were  assigned.  The  total  of  time  for  the  day 
must  agree  with  the  total  hours  of  the  time  table. 

The  foreman  is  required  to  group  the  time  of  the  day  men  under 
the  classification  furnished  by  the  office,  i.  e.,  the  time  of  car 
cleaners,  switchmen,  watchmen,  stable  men,  shed  men,  etc.,  must 
be  recoided  under  their  respective  headings  and  should  an  employe 
be  taken  from  one  class  of  work  to  another,  the  time  must  be 
charged  upon  each  class  separately. 

■)  The  master  mechanic  of  the  repair  shop  keeps  the  time  of  the 
men  under  his  charge.  Keeping  the  time  of  labor  on  car  bodies, 
trucks,  car  painting  and  motor  repairs  separately. 

In  the  machine  and  blacksmith  shops  the  time  is  kept  by  the 
head  mechanic,  which  with  an  itemized  statement  of  time  and 
amount  of  work  turned  out  is  given  to  the  master  mechanic  for 
his  approval  and  returned  to  the  office  by  him  with  his  time 
book. 

The  time  of  track  laborers  making  the  ordinary  track  repairs 
is  kept  by  the  track  foreman,  keeping  the  time  of  all  new  con- 
struction separate  from  regular  work.  We  find  it  necessary  to 
have  a  timekeeper  whenever  a  large  force  of  men  are  employed 
on  construction  or  reconstruction  work.  Each  timekeeper  is 
furnished  with  tw^o  time  books,  one  printed  for  the  first  1.5  days 
of  the  month,  the  other  for  the  last  16  days.  The  necessity  for 
this  is  that  we  pay  twice  a  month.  The  time  is  totalized  and  the 
calculations  extended  in  the  time  book  by  the  timekeeper  and 
it  is  then  returned  to  the  office,  from  which  we  proceed  to  check 
off  the  time  and  make  up  the  pay  roll.  The  time  book  is  then 
returned  to  the  timekeeper  to  he  used  for  the  same  period  of  the 
next  month. 

PAV    Kf)I,I.. 

The  pay  roll  l8  ruled  as  follows:  First  column  for  number, 
second  for  name,  the  five  succeeding  columns  in  which  to  enumer- 
ate the  class  of  work  or  classifications  under  which  work  has  been 
rendered.  The  remaining  columns  are  such  as  are  usual  to  pay 
rolls  for  total  time,  rate,  amount  paid,  amount  due  and  total 
amount.  After  all  the  names  and  amounts  have  been  copied  from 
the  time  books  and  properly  classified,  the  names  are  numbered 
and  the  pay  roll  totalized,  each  classification  being  footed  sepa- 
rately BO  a«  to  show  the  amount  of  each  and  for  convenience  In 
comparison. 

MI'THOIl  op  I'AVINf;. 
,  An  envelope  Is  prepared  for  each  employe,  placing  theroon  llie 
pay  roll  number,  name  and  amount  of  pay  due.  deducting  any 
amount  that  may  have  been  advanced  thereon  or  other  charges 
puch  as  accident  Insurance,  uniform  account,  etc.  Having  pre- 
pared an  envelope  for  each  person  on  the  roll  In  this  manner. 
they  are  then  checkwl  back  to  catch  errors,  and  I/)  he  assorted 
alphabetically.     The  money   Is   placed   on   the  envelope   face   up. 


FRANK    R.    HENRY. 

Frank  K.  Henry  first  saw  the  light  ol  day  in  St.  Louis,  July  3,  1867.  His  father, 
\Vm.  D.  Henry,  was  one  of  the  oldest  railroad  veterans  in  St.  Louis.  After  a  pre- 
iniinary  education  in  the  public  schools  and  a  course  in  Jones'  Commercial  Col- 
lege, he  became  assistant  to  his  father  who  was  secretary  and  treasnrer  of  the 
Missouri  Railroad  Company.  In  iSgi  Mr.  Henry  was  elected  secretary  and 
treasurer  of  that  company,  which  position  he  now  holds. 

change  being  put  inside  to  facilitate  handling,  the  money  re- 
counted by  another  person,  and  put  inside  the  envelope  and  the 
latter  sealed. 

The  pay  is  delivered  to  each  employe  in  person  on  pay  day, 
upon  calling  at  the  office,  except  the  construction  gang;  they  are 
paid  at  the  place  of  work.  Each  employe  receipts  on  his  envelope 
and  drops  it  into  a  box  provided  for  that  purpose;  this  is  done 
for  future  reference.  They  are  then  taken  out  of  the  box  and 
assorted  numerically.  Should  a  number  be  missing  we  turn  to  the 
pay  roll  and  see  to  whom  such  number  envelope  was  given;  the 
timekeeper  is  then  requested  to  have  him  call  at  the  office  with 
his  envelope.  In  case  he  has  lost  or  misplaced  it  another  envelope 
is  prepared  for  him  to  receipt. 


Mr.  Wallis:  I  would  like  to  ask  whether  the  conduclor  receipts 
the  envelope  immediately  on  the  receipt  of  the  money,  or  at  any 
subsequent  time? 

Mr.  Henry:  He  receipts  it  at  any  subsequent  time.  We  simply 
do  that  for  future  reference.  We  found  that  frequently  a  man 
would  claim  that  he  had  paid  the  amount  at  some  previous  time, 
but  when  we  show  him  the  envelope  and  the  amounts  deducted  on 
such  and  such  dates,  that  convinces  him.  We  sort  the  envelopes 
immediately  after  pay  day,  and  see  what  are  missing,  and  then  get 
them  in. 

Mr.  Wallis:  Do  you  ever  have  any  dispute  as  to  amount  in  the 
envelope? 

Mr,  Henry:  In  M  years'  experience  I  have  had  four  men  claim 
their  envelopes  were  short.  In  those  cases  T  simply  made  it  good; 
out  of  the  four  two  came  back  to  the  office  and  returned  the 
money,  having  found  it  in  their  clothes.  At  that  time  we  were  pay- 
ing in  gold,  and  I  suppose  the  coin  slipped  out;  it  was  a  $5  gold 
piece,  and  easily  overlooked. 

Mr.  Babcock.  Elmira  &  Hoisehends  Railway:  We  have  recently 
adopted  a  Fchemc  in  i)aying  off  which  we  find  works  very  nicely, 
and  it  furnishes  a  receipt  for  the  money.  We  have  a  form  read- 
ing, "Received  from  the  E.  &  H.  Railway  Co.  $ "  with  a  blank 

for  the  nature  of  the  service  rendered  and  for  the  date,  and  at  the 
botlom,  "My  number  Is  so  and  so  on  pay  roll  of  such  a  date."  Wo 
issue  that  to  each  man  who  comes  to  the  office,  be  presents  It  to 
the  ca.shier,  who  compares  it  with  the  envelope  which  has  the 
pay  roll  number  on  It,  and  also  the  man's  name.  It  Is  necessary 
for  him  to  sign  that  ticket  before  he  can  get  his  money;  and  he 
can  assign  It  and  give  It  to  any  one  he  chooses,  who  can  come  and 
get  the  copy  for  him.  We  find  that  this  lessens  the  work  at  the 
office  considerably  and  has  been  an  accommodation  to  the  men. 
Sometimes  they  ret  their  money  on  pay  day,  sometimes  they  wait 
two  or  three  days.  It  works  very  smoothly  and  Is  a  simple 
arrangement. 

Mr.  Williams:  T  would  like  to  Inquire  If  anybody  here  uses  the 
bank  check  system  of  paying? 

Secretary  Brockway:     T  can  explain  that  system  on  some  of  the 
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steam  roads,  but  I  have  never  seen  it  in  operation  on  a  street 
railway.  The  -railroad  with  which  I  was  formerly  connected  had 
something  like  2,500  men.  Of  that  number  1,500  were  paid  by 
check,  covering  about  three  divisions.  The  other  division  were 
paid  by  the  pay  oar  system  on  account  of  the  line  running  through 
a  mining  district  witli  no  banks.  The  checks  were  simply  sent 
out  to  the  station  agents  and  the  section  men.  The  station  agents 
were  supposed  to  cash  those  checks.  Some  trouble  was  experi- 
enced by  the  station  agents  shaving  the  checks  2  or  3  per  cent, 
although  detection  resulted  in  dismissal.  Otherwise  the  system 
worked  acceptably,  but  it  made  more  work  in  the  office. 

Mr.  Williams:  I  would  like  to  ask  Mr.  Brockway  a  question? 
When  he  gives  those  cliecks  he  must  make  them  to  a  certain 
account  in  his  bank — how  does  he  make  his  division  as  between, 
say,  construction  and  operating  expenses;  does  he  do  it  through 
the  checlv  to  the  bank  or  the  check  to  the  employe? 

Mr.  Brockway:  The  system  which  that  company  followed  was 
that  of  having  three  bank  accounts,  two  for  operation  and  one 
for  construction.  But  the  construction  men  were  nearly  always 
paid  in  cash. 

Mr.  Hibbs:  I  was  connected  for  three  years  with  the  Pennsyl- 
vania Railroad  and  their  entire  system  is  paid  by  check.  Division 
superintendents  and  people  in  charge  of  departments  make  what 
is  known  as  a  check  roll.  This  is  forwarded  to  the  auditor's 
department,  where  is  made  up  the  pay  roll  check  roll  and  the 
checks  are  all  drawn  on  one  bank.  The  checks  are  cashed  any- 
where without  discount.  The  checks  are  forwarded  to  the  party 
making  the  check  roll,  who  has  a  car  going  over  the  division,  and 
they  are  surrerdered  to  the  men  to  whom  they  are  drawn,  who 
sign  a  receipt  for  them  on  the  pay  roll. 

W.  M.  Barnaby,  Brooklyn  Heights  Railroad:  I  was  connected 
with  the  Erie  for  several  years  when  they  paid  their  entire  force, 
some  15,000  men,  by  check.  They  had  a  printed  form  of  endorse- 
ment on  the  back  of  the  check  which  was  virtually  a  certificate 
that  they  had  been  paid  in  full.  These  checks  were  drawn  pay  ■ 
able  at  the  various  banks  along  the  line. 

W.  S.  Dinimock.  Omaha  &  Council  Bluffs  Railway  &  Bridge  Com- 
pany: We  pay  entirely  by  check.  A  man  can  get  his  money  any 
time  during  the  month  before  pay  day  and  we  have  him  sign  what 
we  call  a  due  bill.  We  pay  him  by  check  every  time.  At  the  end  of 
the  month  we  surrender  the  due  bill  to  him  and  have  him  sign  a 
voucher.  We  have  never  had  a  dispute  since  we  adopted  this 
system. 

Mr.  Reavis,  Augusta,  Ga.:  Our  system  of  paying  is  almost  identi- 
cay  with  that  of  Mr.  Henry.  We  pay  by  the  envelope  system  as  he 
does,  but  we  have  the  men  sign  the  pay  roll  direct.  The  deduc- 
tions that  Mr.  Henry  speaks  of,  if  any,  are  entered  in  a  column 
provided  on  the  pay  roll,  for  that  purpose,  stating  for  what  they 
are  made.  Mr.  McCarthy,  formerly  of  the  Metropolitan  of  Kan- 
sas City,  told  me  their  system  was  to  make  one  check  for  the  total 
amount.  The  pay  rolls  are  distributed  and  charged  up  at  that 
time.  The  check  is  simply  for  a  gross  amount,  say  $3,000.  They 
then  have  a  check  of  a  different  color,  that  is  given  to  the  men 
individually  for  the  amount  due  them.  These  checks,  when  they 
come  in,  are  attached  to  the  pay  roll  and  filed  away  with  it. 

Homer  Loring.  Union  Street  Railway,  Saginaw:  We  have 
recently  adopted  a  check  system  similar  to  that  just  described. 
We  make  up  our  pay  roll  and  then  have  a  special  account  at  the 
bank  of  an  equal  amount.  We  deposit  a  check  for  the  amount, 
say  two  days  in  advance,  and  then  give  out  the  checks.  It  gives  us 
no  trouble  and  has  worked  very  satisfactorily.  We  used  the 
envelope  system  before  that,  but  consider  the  checks  less  work. 
We  pay  twice  a  month.  At  first  we  took  a  receipt  from  the  men, 
but  lately  have  not  done  so  and  do  not  consider  it  necessary.  We 
have  about  150  employes. 

Mr.  Durbin,  Denver  Tramways:  We  pay  all  our  shop  men, 
track  men  and  power  house  men  by  checks.  We  have  a  dis- 
tinctive feature  in  paying  our  train  men,  allowing  them  to  pay 
themselves  each  day.  The  conductor  pays  himself  and  his  motor- 
man  at  the  end  of  each  day's  work.  This  has  been  in  operation 
on  our  road  for  about  eight  years  and  we  like  it  as  well  as  any- 
thing we  have.  It  is  a  very  simple  system  and  we  keep  a  check 
on  it  in  exactly  the  same  way  that  you  do  with  a  register.  The 
car  is  signed  out  in  the  morning  and  signed  in  again  at  night  by 
the  man  in  charge  of  the  car  house,  and  the  conductors  agree 
between  themselves  as  to  the  time  they  are  relieved.  At  the 
bottom  of  the  trip  sheet  the  conductor  and  motorman  each  sign 


a  receipt  stating  at  what  rate  they  pay  themselves.  We  have 
several  rates;  17%  cents  per  hour  the  first  year,  and  20  cents  an 
hour  after  that  time.  They  state  the  rate  and  the  amount  they 
have  deducted,  and  sign  their  names.  We  check  them  up  in  the 
office  the  next  morning,  and  if  a  man  takes  out  too  much  we  send 
him  a  notice,  or,  if  he  does  not  take  out  enough  we  send  him  a 
notice.  We  formerly  had  a  great  deal  of  trouble  with  garnish- 
ments, when  we  paid  twice  a  month.  We  have  not  had  a  single 
garnishment  since  we  adopted  this  system.  Further,  there  is  no 
complaint  on  the  part  of  the  men,  if  there  is  any  it  is  on  our 
side,  owing  to  their  taking  out  too  much,  for  which  we  call  them 
in.  I  know  at  first  blush  this  will  not  strike  some  of  you  favor- 
ably, but  I  am  satisfied  that  after  investigation  you  would  find  it 
a  great  saving  of  labor  in  your  auditor's  office.  No  timekeeper 
is  required;  the  conductors  do  your  bookkeeping,  and  we  have 
only  one  clerk  to  check  150  men.  It  works  beautifully,  and  there 
is  no  trouble  whatever  about  it. 

John  I.  Beggs,  Milwaukee  Electric  Light  &  Power  Company:  It 
would  not  seem  to  me  that  you  had  obviated  a  great  deal  of  book- 
keeping by  that  method — my  company,  Mr.  President,  is  not  a 
member  of  this  Association,  although  I  propose  to  make  it  one.  I 
feel,  gentlemen,  that  this  matter  of  accounting  is  one  of  most 
vital  importance  in  the  operation  and  management  of  every  street 
railway  in  the  United  States.  I  possibly  pay  more  attention  to 
this  for  the  reason  that  a  good  many  years  ago  I  spent  a  good 
many  years  at  a  desk  in  charge  of  a  very  large  corporation's 
books,  and  prior  to  that  spent  some  few  years  in  teaching  in 
Bryant  &  Stratton's  Commercial  College.  My  own  impression  is 
that  the  system  of  paying  with  checks  appeals  most  strongly  to 
a  manager — and  I  claim  to  be  manager  of  the  accounting  depart- 
ment as  well  as  of  the  road — for  the  reason  that  I  believe  you 
have  more  accurate  records  in  your  office:  I  believe  the  work  is 
reduced:  and  that  you  have  some  evidence  of  payment.  I  was 
for  many  years  at  Harrisburg.  and  familiar  with  the  check  system 
of  the  Pennsylvania  Railroad,  and  it  was  as  a  result  of  that 
knowledge  of  its  operation  that  I  was  led  in  these  latter  days  in 
connection  with  a  street  railway  to  try  to  convert  my  auditing 
department — I  always  try  to  "convert"  my  accounting  department 
— to  the  advisability  of  getting  our  entire  force  on  a  basis  of  pay- 
ment by  checks,  as  I  believe  it  will  reduce  labor  in  the  office,  and 
at  the  same  time  be  more  in  accord  with  good  commercial  prac- 
tice. I  am  likewise  in  charge  of  another  corporation  in  the  city 
of  Cincinnati — not  a  street  railway — and  they  pay  by  this  same 
method  of  having  the  conductors  serve  as  their  accounting  depart- 
ment and  cashier.  I  must  say  it  does  not  appeal  strongly  to  me. 
I  do  not  believe  in  having  600  or  700  men,  or,  as  in  the  case  of 
some  gentlemen  here,  probably  as  many  as  2,000  men,  acting  as 
cashier  and  first  saying  what  portion  of  our  receipts  is  theirs.  I 
want  that  money  first  to  go  into  the  bank.  It  is  ours  first  and  it 
is  for  us  to  determine  how  we  shall  pay  the  men.  I  am  one  of 
those  who  believe  in  trying  as  far  as  possible  to  be  fair,  and  to 
lean  over  backward  even,  in  fairness  toward  your  men:  but  the 
point  I  want  to  make  is,  I  do  not  see  how  book-keeping  is  avoided. 
It  seems  to  me  you  must  go  over  every  one  of  these  time  sheets 
every  day  with  just  as  much  care  as  though  j'ou  were  compiling 
them  to  be  kept  until  the  middle  of  the  month,  or  the  end  of  the 
month,  which  ever  you  make  your  pay  day.  You  have  every  one 
of  these  men,  who  may  possibly  make  a  mistake,  to  deal  with. 
Instead  of  dealing  with  your  man  who  may  claim  you  have  made 
a  mistake  once  or  twice  a  month,  you  have  the  possibility  of  deal- 
ing with  men,  who  do  not  claim  to  be  "figure  wrestlers"  30  times 
a  month.  In  the  matter  of  garnishment  I  do  not  see  how  you 
avoid  it.  because  they  can  require  you  to  hold  all  that  is  to  become 
due  to  a  man,  as  well  as  what  is  already  due  him,  until  the 
garnishee  is  released.  We  can  much  more  readily  pay  by  check 
than  the  steam  roads  which  have  been  mentioned,  for  the  reason 
that  all  of  our  men  are  in  the  city.  Your  checks  are  as  good  as 
cash.  Many  people,  in  fact,  prefer  the  check;  every  merchant 
with  whom  they  deal  will  gladly  cash  the  check. 

Mr.  Durbin:  I  will  try  to  answer  the  gentleman's  question  as 
to  the  saving.  I  was  the  auditor  of  our  comnany  before  becoming 
superintendent,  and  originated  this  plan.  We  used  to  pay  our 
men  twice  a  month  by  check.  We  took  the  time  that  the  car  went 
out  in  the  morning  and  the  relief  time  and  kept  a  regular  pay 
roll.  Twice  a  month  the  men  would  come  in  and  get  their  pay 
One  man  would  say,  "I  am  short."  Now.  he  may  not  have  been 
short,  but  thought  he  was;  and  Immediately  another  man  would 
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sas',  "I  am  short,  too."  Then  you  had  to  take  the  time  and  go 
to  work  to  show  the  man  that  he  was  mistaken,  and  that  takes 
considerahle  time.  Our  work  of  checking  up  the  time  is  done 
by  the  same  man  who  cheeks  the  registers,  and  in  exactly  the 
same  way.  The  time  of  the  car  going  out  is  put  down  by  the 
starter;  the  time  in  is  put  down  by  the  car  house  foreman;  and  the 
time  that  the  man  is  relieved  is  agreed  upon  between  him  and  the 
man  who  takes  the  ear.  It  takes  but  a  moment  for  the  man  who 
checks  the  registers  to  look  at  that  and  see  that  it  is  all  right. 
There  is  absolutely  no  complaint  from  the  men  as  to  their  time 
— there  cannot  be — bec;iuse  the  man  has  it  in  his  own  power  to 
take  the  money  out.  It  is  perfectly  safe;  just  as  safe  in  one 
case  as  in  the  other.  We  figure  in  the  wages  as  so  much  receipts 
and  keep  an  account  of  it  on  our  cash  book  in  that  way.  Now, 
as  to  garnishments,  our  courts  have  held  that  you  cannot  garni- 
shee a  man  for  money  that  is  not  yet  due  him;  you  cannot 
garnishee  a  day's  wages.  I  also  claim  that  the  cash  system  is 
better  for  the  men  tliemselves,  because  it  enables  them  to  buy 
for  cash,  and  they  have  their  money  in  their  pockets,  thus  having 
a  tendency  to  prevent  temptation. 

Mr.  Barnaby:  I  cannot  see  tor  my  part  how  the  check  system 
is  a  good  system,  especially  on  a  road  which  pays  off  4,000  men 
every  week,  as  we  do. 

ine  Chair:  Wont  you  state  your  system? 
Mr.  Barnaby:  I  think  our  system  is  a  very  compact  and  a  very 
easy  one.  Of  course,  I  suppose  local  conditions  affect  this  matter 
also.  The  pay  rolls  are  under  the  supervision  of  the  heads  of  the 
departments  in  which  the  work  is  done.  That  is,  the  foreman  of 
the  depot  has  entire  charge  of  the  line  roll,  of  the  operating 
department,  including  the  starters,  foremen,  register  takers  and 
one  or  two  men  in  the  depot,  conductors  and  motormen,  and 
watchmen  if  there  are  any.  He  certifies  every  week  when  he 
mak>?s  up  his  pay  roll  that  the  time  is  right.  He  has  a  time  book 
and  makes  his  pay  roll  from  that.  This  pay  roll  is  certified  again 
by  the  division  superintendent,  who  has  three  or  tour  lines,  com- 
prising a  division,  and  then  in  turn  that  is  again  vised  by  the 
general  superintendent.  Then  that  goes  to  our  pay  roll  depart- 
ment and  all  the  calculations  are  gone  over.  Our  week  ends  on 
Friday.  It  is  then  turned  over  to  the  paymaster,  who  takes  it  to 
the  power  station.  The  same  method  is  pursued  in  making  that 
up.  That  is,  the  man  in  charge  of  the  work  certifies  that  there 
are  so  many  dynamo  men  so  many  hours;  so  many  engineers; 
so  many  boilermen.  The  accounting  department  distributes  it, 
showing  so  much  tor  maintenance  of  boilers,  so  much  tor  mainte- 
nance of  engines,  so  much  for  the  different  ramifications  of  the 
accounts.  The  men  at  the  power  stations  are  paid  on  Saturday 
by  just  paying  those  men  in  person,  the  foreman  of  each  class  of 
men  certifying  to  their  identity. 

The  Chair:     Is  the  money  paid  in  envelopes? 

Mr.  Barnaby:  The  money  is  paid  right  out  of  a  box.  He  goes 
to  the  bank  and  gets  the  amount  in  convenient  money;  looks  over 
his  roll  and  sees  what  shape  he  wants  it  in.  That  is  the  process 
Monday,  Tuesday,  Wednesday  and  Thursday,  and  the  roll  is  com- 
pleted. The  roll  is  turned  back  in.  Periodically  he  turns  in  un- 
claimed wages,  which  is  kept  until  such  time  as  it  is  called  tor. 
No  receipts  are  taken;  and  as  far  as  my  experience  goes,  or  my 
recollection,  I  have  never  heard  of  any  trouble  between  the  men 
and  the  paymaster.  If  there  is  any  dispute  as  to  the  time,  it  is 
referred  back  to  the  head  of  the  department.  It  it  is  a  conductor 
or  motorman,  he  goes  to  the  foreman  of  his  depot.  We  do  not 
pay  our  men  by  hours,  as  most  of  you  do.  The  men  are  paid  |2 
a  day  for  10  hours  on  the  rail  in  12.  The  tables  are  made  up  on 
the  basis  of  trip.f.  Six  trips  constitute  a  day's  work  on  one  line; 
five  on  another;  four  on  another,  and  as  we  know  that  the  time 
tables  call  for  so  many  trips,  and  there  is  a  record  of  the  trips 
run.  It  Is  very  easy  to  check  off.  So  many  trips  made  at  a  certain 
rate  Is  bound  to  make  a  certain  sum  of  money,  varying  with  the 
fractions  where  the  rates  are  33  1/3  cents  for  trips. 

The  Chair:  I  will  say  that  I  personally  pay  our  men,  about  COO 
of  them,  just  exactly  as  yr/.ir  paymaster  does.  The  money  Is  dis- 
tributed directly  to  the  men  by  myself  There  Is  no  receipt  taken; 
and  I  want  to  get  away  from  the  labor  of  writing  envelopes,  put- 
ting the  money  In  them  and  then  handling  them  afterwards. 

Mr.  Barnaby:  It  Beems  to  me  that  It  Is  just  as  easy  to  pay  a 
man  ll.";  or  $12.50  by  taking  It  out  of  a  box  and  counting  It  right 
In  front  of  him. 

The  Chair:  That  l8  my  Idea  exactly.  You  both  see  the  trans- 
action. 


Mr.  Barnaby:  Of  course,  you  can  balance  in  one  instance,  after 
you  have  made  up  your  envelopes  and  find  an  error.  If  you  pay 
a  man  50  cents  too  much  you  are  out.  But  that  is  a  mere  matter 
of  being  careful;  that  is  all. 

Mr.  Dimmock:  You  pay  four  times  a  month  because  the  law 
compels  you  to  do  so? 

Mr.  Barnaby:  Yes;  we  pay  practically  every  week.  We  split 
the  week  according  to  the  end  of  the  month. 

Mr.  Dimmock:  Does  the  law  of  the  state  of  New  York  compel 
you  to  pay  four  times  a  month? 

Mr.  Barnaby:     Yes,  it  does. 

Mr.  Hibbs:  May  1  ask  you,  Mr.  President,  if  you  do  not  take  a 
receipt  tor  the  money  that  is  paid  out  by  the  paymaster? 

The  Chair;     No,  sir;  1  am  the  paymaster. 

Mr.  Hibbs:  I  was  not  questioning  yom-  integrity  at  all^ 
(laughter) — I  want  to  know  what  protection  the  company  has. 
(Renewed  laughter.) 

The  Chair:     It  has  none,  sir. 

Mr.  Barnaby:  in  isrookiyn  we  have  not  reached  the  poini 
wheie  v>e  believe  m  the  total  depravity  of  men.  We  have  one 
or  two  men  that  we  trust  to  be  honest,  and  of  course  we  look 
to  them  to  deal  honestly  by  us.  You  are  bound  to  trust  some- 
body. You  have  to  trust  the  timekeeper,  you  have  to  trust  the 
foremen,  you  have  to  trust  the  paymaster.  You  can't  always  be 
putting  a  surety  company  back  of  every  man. 

Mr.  Hibbs:  Suppose  there  is  a  question  between  the  paymaster 
and  the  man  as  to  whether  he  has  received  his  money  or  not? 

Mr.  Barnaby:  The  man  is  paid  right  in  the  presence  of  his 
chief,  you  might  say.  That  is,  the  foreman  is  right  there  and 
checks  the  book  while  the  paymaster  checks  the  pay  roll.  When 
the  man  comes  up,  he  say,  "Brown,  what  are  you,  a  conductor 
or  motorman," — "How  much  is  coming  to  you?"  Brown  answers, 
12.50."  The  paymaster  looks  at  the  roll,  finds  the  amount,  checks 
it  off  and  passes  the  |12.50  over  to  the  man.  The  names  are  put 
in  an  alphabetical  list,  the  conductors  being  on  one  sheet  and  the 
motormen  on  another. 

Mr.  Hibbs:  In  paying  unclaimed  wages,  you  merely  take  the 
check  tor  it? 

Mr.  Barnaby:  He  gives  the  line  on  which  the  man  works  and 
the  amount  of  money  that  has  not  been  called  for  in  a  week,  and 
that  IS  turned  over  to  the  cashier.  Then  it  the  man  wants  his 
money  he  goes  to  the  foreman;  the  foreman  keeping  the  check 
on  his  books  knows  that  that  man  has  not  been  paid;  probably 
designates  it  with  an  "X"  as  uncalled  tor  money.  He  issues  an 
order  on  the  cashier  for  those  unpaid  wages.  That  is  sent  to  the 
office.  Either  the  man  can  call  at  the  depot  when  the  paymaster 
is  there,  which  1  think  they  do  very  often,  as  our  office  is  down 
in  the  heart  of  the  city,  and  the  car  barns  are  some  distance  away, 
or  come  to  the  office. 

Mr.  Hibbs:  Our  system  is  very  similar  to  Mr.  Barnaby's,  but 
we  require  a  receipt  tor  every  dollar  paid  out. 

Mr.  Beggs:  1  am  very  glad,  indeed,  and  feel  under  obligations, 
for  this  discussion.  I  am  very  thoroughly  confirmed  in  my  own 
mind,  too,  after  hearing  it  that  1  shall  put  the  check  system  into 
effect  with  the  least  possible  delay,  both  as  a  means  of  economy  in 
the  accounting  department  and  tor  greater  convenience  to  the 
men  who  are  receiving  this  money.  I  think  it  will  require  very 
much  less  labor  In  the  accounting  department.  A  man  will  make 
out  a  check  In  almost  the  same  time  that  he  would  make  out  an 
envelope,  if  you  are  going  to  adopt  that  system;  be  would  make 
out  the  check  with  the  same  amount  of  labor,  the  same  number 
of  strokes  of  the  pen  and  the  same  waste  of  ink.  By  the  methods 
just  described  here  these  men  must  come  at  a  specified  time  to 
meet  the  paymaster  or  else  he  must  devote  a  whole  day  or  parts  of 
several  days  to  It;  he  must  spend  three  or  four  days  a  week  meet- 
ing the  men. 

Mr.  :     We  have  a   paymaster   and   an   assistant  whose 

whole  time  Is  devoted  to  paying  the  men.  My  Idea  would  be  to 
have  a  pay  roll  made  out  in  your  accounting  department,  and 
sent  to  the  different  car  stations,  and  as  the  motormen  and  con- 
du(  tors  ccme  in,  whatever  time  it  may  be— If,  tor  Inslance,  yiu  pry 
as  we  do,  on  the  5th  and  20th  of  every  month— as  these  various 
crcwB  come  In  the  check  Is  there  at  any  time  and  they  have  not 
to  wait;  If  It  Is  In  the  power  house  the  same  thing  Is  true;  at  any 
time  when  they  come  on  or  go  off  they  get  their  checks;  they  sign 
the  pay  roll  and  that  pay  roll  goes  back  to  the  accounting  depq,rt- 
ment.     If  ;niy  niiin  Ik'K  not  turned  up  for  his  check,  that  check 
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goes  back  lo  the  audiliug  deparlmeut;  aud  ii  he  has  not  his  pay 
within  a  reasonable  time,  say,  within  48  hours,  by  the  time  your 
pay  roll  gcres  back,  he  then  puts  in  his  appearance  at  tht;  principal 
office  of  the  company  and  gets  his  check  there.  It  seems  to  mo 
the  amount  of  accounting  is  greatly  reduced.  That  has  been  the 
great  difficulty  and  the  reason  why  I  have  been  seeking  some 
other  means  of  making  payment  to  our  men;  because  to  a  certain 
extent  our  accounting  department  is  paralyzed  tor  two  or  three 
days  on  account  of  making  up  the  pay  roll,  getting  the  money 
out  of  the  bank,  counting  it  out  for  each  particular  man.  If  you 
want  anything  from  the  accounting  department  just  at  that  par- 
ticular time  you  ainnot  get  it  because  they  are  in  the  throes  of 
making  up  the  pay  roll  and  getting  the  money  ready  to  distribute 
to  the  men;  whereas  you  can  take  a  couple  of  clerks,  young  men 
who  are  good  penmen,  and  make  out  your  checks;  and  you  have 
virtually  a  receipt  from  your  men,  and  the  best  receipt  you  can 
possibly  have,  as  an  evidence  of  payment  to  them. 

Mr.  Barnaby:  There  is  a  distinction  to  be  drawn  here.  Ttia 
last  speaker  seems  to  have  confused  the  work  of  paying  with  the 
accounting.  The  paymaster's  department  on  our  road  has  nothing 
whatever  to  do  with  the  accounting  of  the  pay  rolls.  That  is  done 
by  the  auditor's  department.  That  is  all  checked  up,  the  calcula- 
tions and  the  proper  headings,  to  see  that  maintenance  of  way  is 
not  charged  against  construction  of  buildings  and  so  on.  That 
accounting  department  is  an  entirely  separate  and  distinct  thing 
from  the  mere  labor  of  paying  the  men.  All  the  paymaster  does 
is  to  pay  the  men.  That  is  all  he  has  to  do.  As  far  as  the  delay 
in  receiving  the  money  is  concerned,  the  same  process  is  pur- 
sued by  us,  practically,  as  the  gentleman  speaks  of;  that  is,  the 
first  car  out  is  paid  first  and  just  as  soon  as  that  car  has  made  a 
round  trip  the  paymaster  knows  he  has  covered  the  road;  and  he 
pays  tlie  people  employed  about  the  depot  during  the  intervals 
between  the  cars. 

Mr.  Beggs:  It  would  seem  to  me  then  that  the  whole  pay- 
master's department  of  your  road  is  an  unnecessary  expense.  You 
say,  and  I  agree  with  you,  that  the  matter  of  accounting  is  done 
in  the  accounting  department;  and  if  a  check  were  drawn  at  the 
same  time  it  would  virtually  increase  the  labor  but  very  slightly, 
and  you  would  have  i  educed  your  expenses  by  the  whole  cost  ot 
your  paymaster's  department,  besides  giving  the  men  their  money 
much  more  promptly  and  satisfactorily. 

Mr.  Barnaby:  While  you  say  it  is  just  as  convenient  to  pay 
a  line  having  4,000  or  5,000  men  with  checks  as  to  give  them  the 
actual  money,  I  disagree  from  you  there.  I  do  not  know  what  The 
conditions  are  in  other  cities,  but  I  have  no  doubt  that  in  Brook- 
lyn nine-tenths  of  them  would  find  their  way  to  a  liquor  saloon  to 
get  their  checks  cashed,  for  about  our  car  houses  there  is  always 
a  number  of  saloons.  That  seems  to  be  a  necessary  concomitant 
that  goes  with  a  car  barn.  I  do  not  know  why  it  is,  but  it  is  so. 
There  is  no  local  bank  there,  and  in  any  case  a  bank  does  not  do 
that  work  for  nothing.  You  must  give  them  some  consideration 
for  cashing  the  checks,  or  else  the  saloon  keeper  is  going  to  cash 
them  for  a  consideration.  I  think  that  would  be  a  very  disagree- 
able feature  of  that  system  at  the  outset. 

Mr.  Hibbs:  Is  it  Mr.  Begg's  idea  to  have  those  checks  drawn  to 
bearer  or  to  order  and  have  them  endorsed? 

Mr.  Beggs:  I  should  have  them  drawn  to  order  with  what 
would  virtually  be  a  receipt  on  the  back  of  the  check. 

Mr.  Williams:  Although  a  small  road,  we  think  we  have  a  good 
system  with  reference  to  paying.  We  pay  by  check  to  order. 
Previous  to  that  we  paid  the  cash  in  an  envelope.  We  pay  every 
week,  by  the  way.  We  found  it  took  quite  a  little  time  for  the 
men  to  come  in  off  their  work  if  they  were  out  a  little  bit;  and 
also  if  there  was  any  dispute  they  had  to  go  to  the  foreman  and 
the  foreman  would  have  to  be  brought  in  before  the  paying  clerk. 
We  consider  the  check  system  the  better.  With  regard  to  the 
liquor  question,  we  find,  though,  as  I  have  said,  a  small  road,  that 
the  check  system  has  been  quite  a  check  on  the  liquor  traffic  in 
the  vicinity  of  our  pay  station.  (Laughter).  The  men  do  not  feel 
like  going  into  a  liquor  store  to  have  their  checks  cashed.  They 
take  the  checks,  put  them  in  their  pockets,  go  home  to  their 
families,  clean  up,  go  down  town  and  go  to  their  grocers  and  say. 
"Here,  will  you  cash  this  check,  please?"  The  grocer  takes  out 
the  $6  or  $7  that  the  man  has  got  tick  for  that  week  and  the  rest 
goes  to  the  man's  family.  The  man  isn't  in  the  habit  of  going  to 
a  liquor  store  and  spending  15  or  25  cents  on  the  cashing  of  his 


check.  He  pays  his  honest  bills,  and  the  storekeepers  in  the 
small  town  we  have  appreciate  it  very  much. 

Mr.  Babcock:  I  have  listened  to  the  discussion  with  consider- 
able interest,  and  although  ours  is  a  small  road  also,  paying  about 
150  men  a  week,  we  have  follo%ved  the  system  that  some  of  your 
larger  roads  have,  but  with  this  slight  difference — and  it  seems  to 
me  that  our  system  covers  some  of  the  advantages  of  the  check 
system  and  at  the.  same  time  does  away  with  some  of  the  objec- 
tions. Our  pay  rolls  are  made  up  by  the  superintendents  of  the 
different  departments,  and  the  superintendent  of  the  department 
who  makes  out  the  pay  roll  also  makes  out  his  little  blank  form 
that  I  spoke  of,  which  is  of  such  a  character  that  if  lost  anywhere 
the  person  finding  it  would  never  dream  what  it  was  good  for.  It 
is  good  for  nothing  until  it  has  the  man's  name  to  it,  until  he  signs 
his  name,  and  there  is  a  place  also  for  those  who  cannot  sign  their 
names  to  make  their  marks  and  have  it  witnessed  by  the  superin- 
tendent. Our  little  blank  form,  as  I  said  before,  reads:  "Re- 
ceived from  the  Elmira  &  Horseheads  Railroad  Company,  $ -, 

in  full  for  services  rendered,"  with  a  place  for  the  date.  So  you 
see  it  is  a  receipt  in  full.  There  is  also  the  place  for  the  signature, 
and  at  the  bottom  it  gives  the  number  on  the  pay  roll  and  the 
date  of  the  pay  roll.  Now,  that  is  all  made  out  by  our  superin- 
tendent or  foreman  of  the  shop,  which  ever  the  case  may  be.  The 
man  then  brings  that  ticket  to  the  office  after  4  o'clock  on  Monday 
— Monday  is  our  pay  day.  The  money  is  then  ready  for  him. 
If  he  cannot  come  conveniently  at  that  time  he  can  give  it  to  his 
wife,  or  to  his  boy,  and  he  signs  his  name  to  the  ticket.  The 
name  and  the  number  on  that  particular  pay  roll  must  agree  with 
the  amount  or  else  the  cashier  does  not  honor  it.  But  once  he 
gets  his  money  we  have  a  receipt.  That  we  file  away  among  our 
pay  rolls.  That  does  away  with  all  the  confusion  of  getting  a 
signature  when  you  have  a  crowd  of  men  all  signing  the  pay  roll 
at  one  time. 

Mr.  Read:  We  are  a  small  road,  but  I  would  like  to  state  how 
we  obviate  disputes  with  regard  to  payment  of  the  men.  We 
furnish  each  man  with  a  time  book,  quite  a  small  thing,  with  a 
place  for  the  date,  the  number  of  the  car,  and  whether  motorman 
or  conductor,  the  number  of  hours  he  has  put  in  and  a  place  for 
him  to  sign.  When  they  put  their  repons  in  they  enclose  this 
slip  daily.  The  relief  man  does  the  same  thing.  The  car  runs 
so  many  hours  a  day.  When  the  report  comes  in  the  time  ticket 
is  checked  up,  and  the  time  of  the  relief  man,  the  motorman  and 
the  conductor  amount  to  just  the  time  that  the  car  has  run.  That 
is  done  every  day,  checked  every  day,  and  it  settles  the  man's 
time.  When  pay  day  comes  around,  should  there  be  any  dispute 
we  are  not  obliged  to  run  after  any  one  to  find  whether  the  man 
has  made  that  time  or  not.  We  simply  take  the  time  slips  and 
produce  them.  I  might  say,  too,  there  is  a  stub  in  his  time  book 
where  he  is  supposed  to  keep  a  record  of  what  he  puts  in  at  the 
office.  With  regard  to  the  barn  men,  they  hand  their  slips  to  the 
foreman.  He  O.K.'s  these  slips  and  puts  them  in  to  the  office. 
We  have  no  trouble  at  all  with  disputes  as  to  paying  the  men. 

Geo.  D.  Fearman,  Hamilton  Street  Railway  Company:  We  take 
the  total  hours  that  the  car  has  run  each  day,  and  then  for  any 
extra  cars  the  foreman  hands  in  a  slip,  and  we  keep  the  record  of 
that  in  a  book.  We  pay  twice  a  month,  and  at  the  time  of  each 
pay  we  take,  like  13  days,  the  regular  hours,  and  then  add  the 
extra  hours  to  that;  and  that  has  to  agree  with  the  total  hours.  If 
there  is  any  mistake  we  look  over  each  day's  work  and  get  the 
mistake  down  to  a  particular  date. 

Mr.  Dimmock:  Those  gentlemen  here  that  are  or  have  been 
connected  with  steam  roads  well  know  that  all  over  the  country 
they  have  a  register  where  their  conductors  register  in  and  out. 
Our  system  is  the  same  as  that  of  the  steam  roads.  We  simply 
have  a  register.  They  place  their  names  on  it  when  they  go  out. 
and  the  same  thing  when  they  come  in,  with  the  time,  and  that  is 
turned  over  to  the  auditing  department.  The  men  know  nothing 
further  about  the  accounting  until  they  are  paid  off.  If  there  is 
any  dispute  about  it  it  is  simply  referred  to  the  register,  which  is 
in  their  own  handwriting;  and  in  that  way  we  have  very  little 
dispute. 

Mr.  Hibbs:  Ours  is  made  up  from  time  slips,  as  Mr.  Dimmock 
states,  or  the  register;  but  they  are  examined  in  the  auditor's 
office  from  the  day  card;  that  is,  conductors  and  motormen. 

The  Chair:  This  question  seems,  like  a  great  many  others  in 
connection  with  accounting,  to  be  one  of  local  conditions  and 
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individual  ideas.  I  think  we  have  all  learned  a  gi-eat  deal.  I  am 
very  sure  I  have,  right  here,  on  this  question.  It  strikes  me  that 
the  three  important  questions  are  as  to  whether  you  should  use 
checks  or  not.  whether  you  should  use  envelopes  or  not  and 
whether  you  should  get  a  receipt  or  not.  If  there  is  no  further 
discussion  on  this  subject  we  will  proceed  to  the  next  order  of 
lusiness,  'Materials  and  Supplies  Accounts  from  Pui  chase  to  Ute," 
by  W.  G.  Ross,  comptroller,  Montreal  Street  Raiway  Company. 
Montreal. 

MATERIALS  AND  SUPPLIES  ACCOUNTS  FROM 
PURCHASE  TO  USE. 


By  W.  G.  Ross,  Comptroller  Montreal  Street  Railway  Company, 
Montreal. 


The  purchasing  and  storekeeping  of -materials  and  supplies  aro 
of  great  importance  to  street  railway  companies,  requiring  careful 
and  constant  watchfulness  both  on  the  part  of  the  purchasing 
agent  to  secure  the  best  materials  at  the  lowest  price,  and  of  the 
storekeeper  to  see  that  they  are  properly  handled  and  distributi^^d. 
In  the  purchasing  of  materials  and  supplies  the  company  cannot 
be  too  careful  in  the  selection  of  the  man  appointed  as  purchasing 
agent — his  honesty  must  be  beyond  all  question,  and  his  capabili- 
ties and  experience  such  as  to  warrant  his  appointment  to  this 
most  important  position. 

In  purchasing  it  is  advisable,  wherever  possible,  to  call  for 
tenders  or  quotations,  and  the  lowest  should  invariably  I'e 
accepted,  and  no  favoritism  shown.  Price  lists  of  standard  gooda 
should  be  kept  carefully  at  hand,  and  catalogues  systematically 
filed.  Materials  purchased  should  be  the  best  obtainable,  and 
careful  watching  required  to  purchase  the  most  modern  and  best 
goods,  it  being  false  economy  to  purchase  anything  but  the  besi. 
Especially  is  this  the  case  in  the  electrical  equipment  of  the  car.s 
— it  is  here  that  the  great  expense  of  maintenance  come  in,  prob- 
ably more  than  one-half  of  the  supplies  purchased  for  repairb 
are  on  this  account,  and  experience  has  shown  that  it  is  only  the 
best  material  that  will  stand  the  great  strain  that  the  electrical 
equipment  is  called  upon  to  bear. 

Great  care  should  also  be  exercised  in  the  purchasing  of  new 
electrical  equipments,  as  changes,  improvements  and  economies 
are  rapidly  taking  place  as  the  defects  and  weaknesses  of  the 
apparatus  become  apparent.  By  reason  of  these  continual  changes 
and  improvements  the  purchasing  agent  should  be  in  close  touili 
with  the  manager  and  the  heads  of  the  shop  departments,  and 
consult  with  them,  as  also  with  the  storekeeper,  to  see  that  the 
smallest  possible  stock  of  materials  is  kept  on  hand,  and  that  uo 
accumulation  of  out-of-date  articles  takes  place.  All  purchase;: 
made  should  be  ordered  on  an  ofHcial  manifold  form,  plainly 
numbered  and  having  stated  thereon  the  places  goods  should  be 
delivered  (no  allowance  for  packingj  and  that  all  invoices  must 
state  Order  No.  and  accompany  goods. 

The  storeroom  should  be  conveniently  situated  near  the  prir- 
cipal  shops  of  the  company,  and  should  be  so  arranged  that  sup 
plies  can  be  easily  handled.  All  material  and  supplies,  whether 
for  construction  or  operation,  should  be  in  charge  of  a  store- 
keeper. When  material  is  required  a  requisition  on  the  storekeeper 
should  lie  made  out  on  a  regular  printed  form,  signed  by  the  fort- 
man  in  charge  and  countersigned  by  the  superintendent  of  the 
department.  The  requisition  should  state  the  article,  quantity, 
and  what  required  for,  opposite  which  the  storekeeper  fills  in  tbn 
value,  as  it  is  from  these  requisitions  that  he  cla.ssifles  the  actual 
material  used  during  the  month  under  the  different  headings  fur 
his  monthly  statement  furnished  the  oflBce. 

The  storekeeper  should  keep  careful  watch  on  his  stock,  keep  it 
as  low  aa  possible,  and  see  that  there  is  no  accumulation  of  out- 
of-date  articles.  When  any  supplies  are  required  by  him  he 
should  make  out  a  requisition  on  the  purchasing  agent,  giving 
the  date  for  which  It  is  required. 

The  storekeeper  should  keep  a  stores  ledger,  with  accounts  for 
the  principal  articles,  in  which  ledger  should  be  entered  in  the 
debit  the  invoices  of  goods  as  received,  and  the  credit  material 
used— the  balance  should  agree  with  his  stock  In  hand. 

All  manufacturing  or  construction  work  should  be  done  on  .i 
numbered  shop  order,  appropriation  for  such  work  having  llrht 
been  duly  made  by  the  directors  of  the  company. 

'ITie  storekeeper  Bhoiild  have  charge  of  all  scrap  material;  he 
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should  have  convenient  places  for  safe  storing,  and  the  purchas- 
ing agent  should  dispose  of  same  as  frequently  as  possible,  so  as  to 
prevent  any  accumulation. 

All  payments  for  materials  and  supplies  should  be  made  only  on 
the  company's  own  weights. 

Returns  of  scrap  material  turned  in  to  the  storekeeper  should 
Lc  made  direct  to  the  office  from  the  foreman  of  the  shops,  and  no 
delivery  of  scrap  material  sold  by  the  storekeeper  should  be  made 
without  an  order  from  the  office  stating  that  payment  has  been 
received. 

In  the  smaller  companies  it  is  desirable  for  the  sake  of  economy 
to  combine  the  position  of  purchasing  agent  and  storekeeper; 
where  this  is  done  it  is  important  that  the  purchasing  should  be 
done  under  the  direct  supervision  of  the  manager. 

In  conclusion,  the  official  in  charge  of  the  office  should  keep 
careful  oversight  of  material  and  supplies  from  their  purchase  till 
consumption,  watching  the  prices  paid  as  also  the  returns  of  the 
storekeeper  of  the  material  used,  as  on  him  the  management  must 
depend  to  a  great  extent  to  see  that  the  company  receives  full 
benefit  from  these  important  departments. 


On  motion  of  Mr.  Beggs,  it  was  voted  to  make  the  annual  dues 
cover  the  calendar  year,  from  January  to  January. 
Adjournment  was  then  taken  until  Thursday  morning. 

Thursday  Morning. 

Vice-President  Duffy  called  the  meeting  to  order  promptly  at  10 
o'clock,  and  announced  a  discussion  of  Mr.  Ross'  paper  read  the 
previous  day  as  the  first  order  of  business. 

Mr.  Brockway:  May  I  ask  Mr.  Ross  how  he  keeps  track  of 
material  which  is  charged  to  the  account  immediately  on  purchase 
—if  it  is  not  all  used  this  month.  Say,  for  instance,  you  should 
buy  a  small  quantity  of  anything  and  charge  it  out  immediately  to 
the  account  to  which  it  referred. 

Mr.  Ross:     I  do  not  charge  anything  out  immediately. 

Mr.  Brockway:     It  all  goes  to  the  storehouse? 

Mr.  Ross:     It  all  goes  to  storage. 

Mr.  Hibbs:  Do  you  carry  your  coal  in  the  general  store  account, 
coal  used  at  the  power  house  and  so  on'? 

Mr.  Ross:     Yes. 

Mr.  Hibbs:  You  don't  have  a  separate  material  account  for 
power  house? 

Mr.  Ross:  No.  We  get  a  return  from  the  power  house  on  the 
coal  used  during  the  month. 

Mr.  Hibbs:  Instead  of  carrying  it  in  a  separate  account  you 
carry  it  in  the  general  store  account? 

Mr.  Ross:     Yes. 

The  Chair:  Do  you  throw  everything  into  your  stores  account, 
sand  and  salt  and  coal  and  everything? 

Mr.  Ross:     Everything  goes  into  stores. 

Mr.  Brockway:  Do  you  find  you  keep  siicb  close  track  on  It 
when  you  take  your  Inventory  that  you  bit  it  pretty  closely? 

Mr.  Rocs:     Yes. 

Mr. :     We  buy  a  great  deal  of  stuff  that  Is  not  worked  up. 

and  there  Is  quite  a  little  labor  to  be  put  on  It  before  the  article 
will  be  charged  out  of  the  stock.  What  method  do  you  have  of 
adding  the  labor  to  this  raw  material?  The  labor,  of  cr)urse. 
would  go  Into  pay  roll  and  would  not  appear  In  the  supply  account. 

Mr.  Ross:     Mention  nn  Item? 
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Mr. :     Well,  we  buy  brass  and  it  is  worked  up  into  little 

castings  that  are  used  on  the  ai-matures  or  some  electrical  part. 
Now,  tie  regular  charge  is  to  stock  and  then  they  merely  arbitra- 
rily charge  a  percentage,  what  they  think  would  be  the  labor. 
Of  course  it  is  hard  to  compute  what  the  labor  is  on  any  one 
thing,  where  a  great  many  are  made  and  the  pieces  are  small  and 
large'  together,  one  being  probably  ten  times  as  much  as  the 
other,  the  labor  being  charge  to  stock  and  the  goods  being 
charged  out  at  the  increased  cost  which  is  supposed  to  wke  up. 
the  accumulated  labor  charged  that  has  been  thrown  into  the 
stock,  aJid  would  ordinarily  wipe  it  out.  You  didn't  speak  of  that. 
Mr  Ross;  We  dun't  have  any  manufacturing  of  that  sort  at  all. 
We  buy  all  of  our  brass  castings  complete.  1  should  not  see  any 
difficulty  in  that;  it  is  simply  charged  to  stores. 

Mr.  Hibbs:  We  render  regular  invoices  from  the  repair  shops 
the  same  as  any  outside  party. 

Mr.  Davies:  How  often  do  you  check  off  your  store  stock 
acount  by  taking  an  inventory? 

Mr.  Ross:  Once  a  year.  We  just  completed  our  inventory  before 
I  left.  Our  year  commences  the  3Uth  of  September,  and  we  were 
only  out  about  $200  in  the  year  on  materials.  It  is  our  custom  to 
make  out  requisitions,  and  when  the  requisitions  come  in  from 
the  shops  for  materials  they  specify  for  what  the  material  is  to 
be  used,  and  the  storekeeper  keeps  a  blotter  from  which  he  gives 
a  return  at  the  end  of  the  month  showing  where  the  different 
material  has  been  used,  and  we  give  him  credit  for  that. 
'  Mr.  Brockway:  I  noticed  that  Mr.  Calderwood  in  his  paper  in 
the  "Street  Railway  Review"  a  short  time  ago  had  an  excellent 
article  on  materials  and  supplies.  Do  you  have  that  method  which 
I  have  referred  to,  Mr.  Calderwood,  of  buying  small  quantities 
of  material  and  charging  it  directly  to  the  account  interested 
instead  of  throwing  it  into  materials  or  supplies  account? 

Mr.  Calderwood:  No;  everything  goes  into  store  house,  every 
article  of  supplies. 

Mr.  Brockway:     Is  that  true  of  ti-ansfers? 
'     Mr.  Calderwood:     No;  the  transfers  go  right  into  the  operating 
department. 

I     Mr.  Brockway:     You   charge  the  bill  for  those  transfers  out 
directly? 

Mr.  Calderwood:  Yes.  We  handle  our  transfers  a  little  differ- 
ently. 

The  chair  then  called  for  the  report  of  the  committee  appointed 
at  Cleveland,  on  a  Standard  System  of  Accounting.  This  commit- 
■tee  consisted  of  C.  N.  Duffy,  chairman,  St.  Louis;  W.  F.  Ham, 
Brooklyn,  and  J.  F.  Calderwood,  Minneapolis.  The  task  was  much 
greater  than  any  ever  assigned  to  any  committee  in  either  Asso- 
ciation, and  involved  an  enormous  amount  of  work.  Upon  its 
appointment  the  committee  went  immediately  at  work  to  secure 
the  necessaj-y  data,  and  while  somewhat  handicapped  in  its  work 
by  reason  of  being  obliged  to  confer  Ijy  correspondence,  the  work 
was  systematically  laid  out,  and  each  member  devoted  a  large 
amount  of  his  personal  time.  The  result  was  that  each  member 
brought  to  Niagara  a  carefully  worked  out  plan,  and  out  of  these 
three  plans,  the  report  was  evolved.  The  committee  was  in  ses- 
sion all  of  the  four  days  preceding  the  convention,  its  labors  last- 
ing until  after  midnight  each  day.  While  each  member  is 
extremely  modest  in  speaking  of  tne  work  performed,  it  is  due 
them  that  the  fraternity  know  and  appreciate  the  volume  of  the 
undertaking.  The  result  has  been  most  highly  gratifying  to  all 
concerned.  The  work  of  the  committee  places  the  entire  street 
railway  fraternity  under  lasting  obligations,  first  to  the  Account- 
ants' Association  which  created  and  furnished  the  committee,  and 
second  to  the  gentlemen  who  actually  did  the  work.  It  could  not 
be  expected  that  an  undertaking  of  so  much  moment  should  be 
perfected  in  six  months,  and  the  committee  intended  its  report 
should  be  still  further  studied  and  improved;  and  the  Association 
acted  wisely,  although  it  is  asking  a  good  deal  of  the  three  gentle- 
men, when  it  continued  the  same  committee  as  the  permanent 
committee  on  this  report. 


of  Commissioners  of  this  state,  Mr.  DeFreest,  has  been  here  and 
we  have  profited  very  largely  from  what  he  has  said  to  us.  He 
has  shown  an  interest  in  this  work  which  is  very  encouraging; 
and,  speaking  for  myself,  as  a  New  York  member,  and  for  other 
New  York  members,  I  believe  we  shall  have  no  difficulty  In 
getting  Mr.  DeFreest  to  work  heart  and  soul  with  us  in  this  move- 
ment. Now,  that  means  a  great  deal  to  New  York  roads,  because 
they  are  compelled  to  keep  their  books  as  the  state  requires,  and 
if  we  can  bring  them  to  meet  our  views  in  the  matter,  the  situa- 
tion is  simplified  to  a  very  large  extent.  Now,  we  differed  from 
Mr.  De  Freest  in  many  particulars,  but  he  says  that  on  small 
things  he  is  not  inclined  to  quibble.  He  sees  the  advantage  of 
this  thing  as  a  national  movement  and  is  very  much  interested 
in  it.  He  thinks,  and  we  are  convinced  by  him,  that  we  are  wrong 
in  one  matter,  inasmuch  as  we  do  not  carry  it  quite  far  enough. 
What  we  have  said  is  all  right,  except  that  we  should  have  it 
read  "Income  from  Sale  of  Power" — "Cost  of  producing  power  sold 
is  to  be  deducted  from  cost  of  operating  power  plant,"  and  that 
"profit  or  loss,  if  any,  resulting  from  the  sale  of  that  power  is  to 
be  carried  directly  to  income  account,  either  as  income  from 
other  souixes  or  as  a  deduction  from  income;"  because  the  point 
was  brought  up  in  this  light,  that  it  might  be  possible  for  a 
company  to  operate  its  power  plant  for  $500,000  a  year,  but  it  sells 
,$600,000  worth  of  power,  making  a  very  large  profit  on  it.  You 
cannot  very  well  deduct  $600,000  from  $500,000  without  getting 
into  difficulty;  and  that  seems  perfectly  right  and  logical.  The 
only  point  that  we  then  wanted  to  ask  him,  was,  "How  are  you 
going  to  arrive  at  the  cost  of  that  power,  that  is,  the  true  cost?" 
and  it  seemed  not  to  be  a  difficult  matter  to  take  the  actual  cost 
of  operating  a  power  plant,  just  as  we  have  it  here;  add  to  that 
the  expense  of  maintenance  of  the  power  plant,  approximation  of 
the  interest  on  the  amount  invested,  depreciation  and  such  things 
as  that. 

REPORT  OF  THE  COMMITTEE  ON  A  STANDARD 
SYSTEM  OF  ACCOUNTS. 


The  report  was  presented  by  Mr.  Ham,  who  prefaced  it  with  the 
following  remarks: 

We  communicated  with  the  state  boards  of  railroad  commis- 
sioners of  Massachusetts  and  New  York,  asking  them  to  be  repre- 
sented at  this  meeOng.  The  Massachusetts  board  was  unable  to 
be  represented  on  account  of  the  fiscal  year  of  the  railroads  of  that 
state  closing  on  September  30.     The  secretary  of  the  State  Board 


Niagara  Falls,  N.  Y.,  Oct.  21,  1897. 
To  the  Preside?!!  and  Members  of  the  Street  Railivay  Accountants' 
Association  of  America:- 

Gentlemen: — At  the  organization  meeting  of  your  association 
held  in  Cleveland,  March  23  and  24,  1897,  a  resolution  was  adopted 
appointing  a  committee  to  consider  the  question  of  a  "Standard 
System  of  Street  Railway  Accounting,"  covering  the  classification 
of  operating  expense  accounts,  classification  of  construction  and 
equipment  accounts,  and  form  of  annual  report.  The  character 
and  scope  of  the  work  assigned  to  this  committee,  as  understood 
by  it,  is  expressed  in  a  circular  letter  mailed  on  June  15,  1897,  to 
717  street  railway  companies  of  the  United  States,  Canada  and 
Mexico,  asking  for  copies  of  their  blanks  and  forms  and  for  sug- 
gestions as  to  classification. 

The  following  gentlemen  responded  to  the  circular  letter,  for- 
warding blanks,  forms,  etc.,  which  were  of  valued  assistance,  and 
materially  aided  the  committee  in  the  work  of  preparing  its  re- 
port: 

H.  C.  McJilton,  auditor  Baltimore  Traction  Company,  Balti- 
more, Md. 

Dana  Stevens,  auditor  The  Belt  Railway  Company,  Washington, 
D.  C. 

S.  A.  Frazier,  secretary  and  treasurer  Centralia  &  Central  City 
Street  Railway  Company,  Centralia,  111. 

Frank  R.  Greene,  secretary  Chicago  City  Railway  Company, 
2020  State  Street,  Chicago,  111. 

H.  P.  Bradford,  general  manager  The  Cincinnati  Inclined  Plane 
Railway  Company,   Cincinnati,  0. 

P.  V.  Burington,  secretary  and  auditor  The  Columbus  Street 
Railway  Company,  Columbus,  O. 

E.  D.  Hibbs,  auditor  Consolidated  Traction  Company,  Jersey 
City,  N.  J. 

C.  Wuestedfeld,  manager  Elgin  City  Railway  Company,  Elgin, 
111. 

E.  S.  Doud,  secretary  Lehigh  Traction  Company,  Hazelton,  Pa. 

F.  E.  Smith,  auditor  Lynn  &  Boston  Railroad  Company,  Lynn, 
Mass. 

Edward  Daniell,  secretary, treasurer  and  superintendent  Menom- 
inee Electric  Light,  Railway  &  Power  Company,  Menominee, 
Mich. 


^l3TM%ilvv£u\S\g/icW* 


769 


W.  F.  HAM. 


C.  N.  DUFFY. 


J.  F.  CALDERWOOD. 


C.  N.  Duffy  was  born  in  St.  Louis,  .August,  14.  1S59  ai 
thatcity,  first  at  a  private  school  and  later  in  St.  Lou 
14  he  became  a  shipping  clerk  in 
business  for  12  years,  holding  v 
secretary  and  treasurer  of  the  Ut 

elected  to  till  the  same  positions  with  the  Citizens' 
National  Railway  Company  of  Chicago  absorbed  tiie 
Northern  Central  and  Union  lines  in  liSt)  sad  Mr.  Duffy 
treasurer  of  these  four  companies. 


Railr. 


eived  his  educatic 
versity.    At  the  a; 


use  and  continued  in  the  m 

ions.    In  May,   1S86,   he  wa 

,d  Company  and  in  1S8S  he 

Railway    Compa 


Ca 


William  F.  Ham.  secretary  of  the  Nassau  Electric  Railroad  Company  of  Brook- 
lyn, was  born  in  Lewiston,  Me..  .March  15,  1870.    After  fitting  for  college  he  entered 


Hates'  College  in  1887  but  was  obliged  to  withdraw  at  the  end  of  a  year  because  of 

serious  illness.     In  iSSg  Mr.  Ham  went  to  New  ^ 

able  Life  .'\ssurance  Society,  being  with  that  c 

capacities  among  them  chief  book-keeper  for  01 

tions  and  later  as  private  secretary  to  the  S' 

Equitable  to  go  with  the  Johnson  Company  as 

where  his  acquaintance  with  railway  men  comm 

ing  in  view  the  lease  of  the  Atlantic  Avenue  Lii: 

tion  of  cashier  and  accountant  which  he  accepted.    In  .'Vpril  of  the  present  year  he 

was  elected  to  his  present  position.    Since  his  connection  with  this  company  he  has 

had  entire  charge  of  the  accounts  and  brought  the  system  up  to  a  point  of  high 

efficiency. 


aw  at  the  end  of  a  year  b 
'ork  and  engaged  with  the  Equit- 
ompany  for  four  years  in  various 
le  of  the  large  subordinate  corpora- 
;cond  vice-president.  He  left  the 
assistant  in  the  New  York  office 
enced.  The  Nassau  Company  hav- 
es,  Mr.  Ham  was  offered  the  posi- 


W.  G.  Ross,  comptroller  Montreal  Street  Railway  Company, 
Montreal,  Can. 

Joliu  Mahoney,  vice-president  and  general  manager  People's 
Railway  Company,   St.   Louis,   Mo. 

Robert  Lehman,  secretary  and  treasurer  St.  Louis  &  Suburban 
Railway  Company,  St.  Louis,  Mo. 

W.  B.  Brockway,  auditor  Toledo,  Bowling  Green  &  Fremont 
Railway  Company,  Toledo,  O. 

H.  L.  Wilson,  auditor  West  End  Street  Railway  Company,  Bos- 
ton, Mass. 

Geo.  S.  Rolins,  auditor  St.  Joseph  Railway,  Light,  Heat  &  Power 
Company,   St.   Joseph,   Mo. 

Proper  acknowledgment  was  made  to  each  gentleman  who 
responded,  but  we  desire  to  take  advantage  of  this  opportunity  to 
again  thank  those  gentlemen  for  the  interest  manifested  and  the 
cooperation  extended. 

In  this  connection,  we  desire  to  express  our  thanks  to  the 
Street  Railway  Review  and  the  Street  Railway  Journal  for  their 
kind  offers  to  do  everything  in  their  power  to  help  the  committee 
in  its  work  and  promote  the  success  of  the  Accountants'  Associa- 
tion. Both  papers  rendered  the  committee  and  the  association 
valuable  assistance  in  publishing  the  circular  letter  and  comment- 
ing on  same  in  their  editorial  columns.  We  are  also  indebted  to 
Edward  E.  Higgins,  editor  of  the  Street  Railway  Journal,  for  the 
valuable  suggestions  contained  in  his  editorial,  which  appeared 
in  the  August  number  of  the  Street  Railway  Journal,  on  "A 
Standard  Distribution  of  Street  Railway  Receipts  and  Expense.^." 

The  committee  also  desires  to  thank  the  representatives  of  the 
State  Boards  of  Railroad  Commissioners  of  New  York  and  Massa- 
chusetts, for  their  courtesy  in  responding  to  requests  for  the 
classification  of  operating  expenses  and  form  of  annual  repoit,  as 
prescribed  by  each  state  Ijoard  respectively. 

In  taking  up  the  subject  of  a  "Standard  System  of  Street  Rail- 
way Accounting,"  there  are  many  points  that  present  themselves 
ffjr  consideration.  Without  intending  to  go  into  an  exhaustive 
discussion  of  them,  your  committee  deems  it  wise  to  bring  to  your 
attention  some  of  these  points,  as  they  have  an  impoitant  bearing 
on  the  sabject. 

The  adoption  and  use  of  a  standard  system  of  accounts  for 
street  railways  Is  entirely  practical,  notwithstanding  the  objec- 
tions that  may  be  urged  Uj  the  contrary.  The  argument  may  be 
advance<l  that  there  would  be  serious  objections  to  changing  pres- 
ent methods  and  systems  on  the  part  of  the  accounting  officer, 
manager,  officers,  directors,  or  stockholders  of  some  roads,  for 
various  reasons;   objections  may  be  raised  on   the  ground   that 


special  ruled  account  books,  form  of  reports,  etc.,  would  have  to 
be  discarded,  because  they  would  be  useless  with  a  change  of 
system;  it  may  be  urged  by  the  street  railways  of  Massachusetts 
and  New  York,  that  they  are  obliged  to  keep  their  books  and 
accounts  as  prescribed  by  their  respective  State  Boards  of  Rail- 
road Commissioners,  and  for  that  reason  they  would  object  to 
using  any  other  system.  In  answer  to  these  or  any  other  objec- 
tions that  may  be  raised,  your  committee  submits  that  they  should 
not  be  allowed  to  stand  in  the  way  of  adopting  a  standard  system. 
If  the  difficulties  referred  to  above  prove  to  be  insurmouutable, 
it  should  be  remembered  that  a  standard  system  could  be  con- 
formed to,  without  changing  the  methods  and  system  now  in  use 
on  any  one  road.  Unquestionably  it  would  be  far  better  for  all 
to  follow,  from  beginning  to  end,  any  standard  system  that  w^uld 
be  adopted.  As  far  as  our  Massachusetts  and  New  York  friends 
are  concerned,  your  committee  suggests  that  this  association 
should  confer  with  the  State  Boards  of  Railroad  Commissioners 
of  Massachusetts  and  New  York  and  secure  their  cooperation  in 
the  framing,  adoption  and  use  of  a  standard  system.  We  firmly 
believe  that  this  can  be  done.  What  has  been  accomplished  in  the 
stfam  railroad  Held,  can  be  accomplished  in  the  street  railway 
field.  We  appeal  to  you  to  see  that  it  is  accomplished.  Your 
committee  desires  to  impress  upon  the  members  of  this  associa- 
tion the  value  and  importance  of  the  adoption  and  use  of  a 
standard  system.  We  do  not  consider  it  necessary  to  advance 
any  arguments  in  support  of  this  proposition,  as  it  is  assumed  that 
this  association  is  unanimously  in  favor  of  it.  We  most  respect- 
fully urge  that  the  proper  action  be  taken  by  this  association, 
now  in  convention  assembled,  to  successfully  overcome  all  diffl- 
culties,  so  that  the  desired  results  may  be  accomplished  now. 

With  that  end  in  view  we  would  recommend  that  a  permanent 
committee  be  appointed  for  the  promotion  of  the  adoption  and 
use  of  a  standard  system.  In  order  to  bring  this  about  we  would 
suggest  that  the  report  of  this  committee  be  placed  in  the  hands 
of  the  permanent  committee  with  full  jiower  to  make  such  addi- 
tions or  alterations  as  it  may  deem  proper;  with  authority  to 
confer  with  the  pi'oper  officials  of  any  state  prescribing  a  standard 
system  of  keeping  street  railway  accounts,  and  with  street  railway 
companies,  whether  members  of  this  association  or  not;  and  to 
Hul)mit  a  printed  report  at  the  next  annual  meeting  of  this  asso- 
ciation, with  instructions  to  have  a  printed  copy  sent  to  e  icli  mem- 
ber of  this  association  at  least  sixty  days  before  the  annual  meet- 
ing takes  place. 

There  are  many  other  questions  concerning  the  adoption  and 
use  of  a  standard  system  that  could  be  discussed  at  length;   for 
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example,  the  method  of  making  charges  in  operating  expenses; 
the  pro-rating  monthly  of  the  yearly  expense  of  water,  taxes, 
insurance,  interest,  or  any  other  charge  that  it  would  be  desirable 
to  pro-rate;  the  extent  that  detailed  and  statistical  information 
should  be  furnished,  so  that  the  management  of  the  road  will 
profit  by  such  information;  the  difficulty  of  putting  into  practical 
operation,  any  standard  system  that  may  be  adopted,  because 
of  the  dependent  position  occupied  by  the  accountant,  with  refer- 
ence to  relying  upon  subordinates  and  heads  of  departments  for 
information  as  to  the  basis  of  charges;  the  extent  to  which  con- 
ditions of  operation  affect  results  and  comparisons,  and  the  naces- 
sity  of  taking  them  into  consideration;  the  proper  unit  as  a 
basis  to  figure  from,  whether  per  car,  per  car-mile,  per  passenger, 
or  per  mile  of  single  track  operated;  the  cai'e  that  should  be  exer- 
cised in  making  charges  to  construction  and  equipment  accounts; 
the  necessity  of  charging  off  annually  a  certain  amount  for  de- 
preciation; and  the  creation  of  a  sinking  fund  or  surplus  account, 
that  will  really  be  What  it  means,  with  the  amounts  credited 
invested  in  a  safe,  interest  earning  investment.  These,  and  many 
other  questions  could  be  gone  Into  here,  but  your  committee  has 
thought  it  best  not  to  do  so,  further  than  presenting  them  to 
your  notice.  It  was  supposed  that  the  exhibits  accompanying  this 
report  would  furnish  ample  matter  for  discussion,  and  that  all 
such  questions  would  be  taken  care  of,  in  discussing  the  exhibits. 
Appreciating  the  magnitude  and  importance,  as  well  as  the  del- 
icacy of  the  work  undertaken  by  your  committee,  as  outlined  in 
its  circular  letter,  realizing  the  difference  of  opinion  and  practice 
that  prevails  among  street  railway  accountants,  as  to  the  methods 
and  systems  used,  as  evidenced  by  the  blanks  and  forms  sent  to 
your  committee,  we  invite  careful  consideration,  full  discussion 
and  the  most  severe  criticism  of  the  following  report. 
Very  respectfully, 

C.  N.  Duffy. 
W.  P.  Ham, 
J.  F.  Calderwood, 

Committee. 
The  following  classificatioas  are  prepared  to  meet  the  require- 
ments of  a  street  railway  constructed  and  operated  as  an  overhead 
electric  road.  They  could  be  easily  arranged  and  adapted  for  use 
on  an  electric  railway  using  an  underground  or  third  rail  system. 
and  could  also  be  easily  changed  to  meet  the  requirements  of  a 
cable  railway  or  one  operated  by  any  other  power.  All  that  would 
be  necessary  to  make  the  classifications  practical  for  use  on  any 
other  than  a  street  railway  constructed  as  an  overhead  electric 
road  would  be  to  change  the  technical  names  of  the  appliances 
used  on  any  one  of  the  other  systems  mentioned. 

CLASSIFICATION   OF   OPERATING   EXPENSE   ACCOUNT, 

"A"  Maintenance  of  way  and  structures  : 

1.  Repairs  and  renewals  of  track  and  roadway  construction. 

2.  "  "  "  "    electrical  track  construction. 

3.  "  "  "  "    buildings  and  improvements. 
"B"  Maintenance  of  equipment : 

4.  Repairs  and  renewals  of  steam  plant. 

5.  "  "  "  "    electrical  plant. 

6.  "  "  "  "    cars. 

7.  "  "  "  "    electrical  car  equipment. 

8.  Renewals  of  horse  and  vehicle  equipment. 

9.  Repairs  and  renewals  of  miscellaneous  equipment. 

10.  "  "  "  "    shop   tools  and   machinery. 
"  C"  Conducting  transportation  : 

OPERATION   OF    POWER    PLANT. 

11.  Power  plant  wages  and  superintendence. 

12.  Fuel   for  power. 

13.  Water  tor  power. 

14.  Lubricants  and  waste  for  power  plant. 

15.  Miscellaneous  supplies  and  expenses  of  power  plant. 

16.  Hired  power. 

(Note. — Income  from  sale  of  power  is  to  be  deducted  from  cost 
of  operating  power  plant.) 

CAR    SERVICE. 

17.  Superintendence  of  transportation. 


IS.  Wages  of  conductors. 

19.  "        "    motoiTuen. 

20.  "        "    other  car  service  employes. 

21.  "        "    car  house  employes. 

22.  Car  and  motor  supplies. 

23.  Miscellaneous  transportation  expenses. 

24.  Cleaning,  watering  and  sanding  track. 

25.  Removing  of  snow  and  ice. 
■■  /)  "Genera/  Expenses  : 

26.  Salaries  of  general  ofBcers. 

27.  Salaries  of  clerks. 

28.  Printing  and   stationery. 

29.  Miscellaneous  office  expenses. 

30.  General  stores  expenses. 

31.  General   stable  expenses. 

32.  Advertising  and  expense  of  park  properties. 

33.  Miscellaneous  general  expenses. 

34.  Legal   expenses. 

35.  Injuries  and  damages. 

36.  Track  rentals. 

37.  Rental  of  land  and  buildings. 

38.  Insurance. 

CLASSIFICATION   OF    CONSTRUCTION   AND   EQUIPMENT  ACCOUNT. 

1.  Organization. 

2.  Engineering  and   superintendence. 

3.  Right  of  way. 

4.  Track  and  roadway  construction. 

5.  Electrical  track  construction. 

6.  Real  estate  used  in  operation  of  road. 

7.  Investment  real  estate  and  improvements. 

8.  Buildings  and  improvements  used  in  operation  of  road. 

9.  Power  plant  equipment. 

10.  Shop  tools  and  machinery. 

11.  Cars. 

12.  Electrical  car  equipment. 

13.  Miscellaneous  equipment. 

14.  Interest  and  discount. 

15.  Miscellaneous. 

FORM  OF  ANNUAL  REPORT  SHOWING  INCOME  ACCOUNT. 


Gross  Earnings  from  Operation. 

Passenger  receipts   

Chartered  cars  

Freight   

Mail 

Express    

Total  earnings  from  operation.. 

Less  operating  expenses 

Net  earnings  from  operation   . . 

Income  from  other  sources. 

Advertising   

Track  rentals    

Rent  of  land  and  buildings 

Interest  and   dividends  on   securities 

owned   

Interest  on  deposit   

Miscellaneous    income    

Gross  income  from  all  sources. . . 

Deductions  from  income. 

Taxes    

Interest  on  funded  debt   

Interest  on  floating  debt   

Rentals  of  leased  lines  

Net  income  from  all  sources  . . . 

Deductions  from  net  income. 

Preferred  stock  dividends  

Common  stock   dividends    

Betterments    and     additions     charged 

to  const,  and  equip,  ace 

Sinking  fund  

Surplus  for  year. 
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If  deficit  be  sho-n-n,  substitute  word 

Deficit  for  Surplus 

Surplus  for  year  ending. 
Surplus  carried  forward  from  January 

1,  as  per  balance  sheet 

Surplus  December  31,  as  per  general 

balance  sheet 

In  attempting  to  establish  a  uniform  and  standard  system  of 
street  railway  accounting  your  committee  has  constantly  kept  in 
mind  that  it  was  trying  to  establish  a  system  which  would  be 
applicable  not  only  to  the  large  roads,  but  to  the  small  ones  as 
well;  to  the  road  that  runs  a  thousand  cars  as  well  as  to  the  road 
that  runs  a  half  dozen. 

This  requires  an  elastic  system  of  accounting,  a  system  which 
rests  on  a  common  foundation,  with  details  so  arranged  that  they 
can  be  made  to  meet  the  varying  requirements  of  any  and  all 
roads.  Most  important  of  all,  we  must  have  a  foundation  upon 
which  all  can  work  to  advantage,  which  will  not  require  more 
than  the  customary  amount  of  bookkeeping  and  accounting  and 
which  will  contain  the  general  features  which  the  street  railway 
manager  has  been  accustomed  to  look  for. 

It  has  been  our  aim  to  make  the  classifications  so  distinct  and 
so  clearly  defined  that  there  can  be  no  mistake  and  that  the  same 
constituent  elements  will  at  all  times  be  embraced  in  these  differ- 
ent classifications. 

The  fundamental  principle  underlying  the  efforts  of  your  com- 
mittee was  found  in  the  determination  to  agi-ee  upon  a  minimum 
number  of  accounts  consistent  with  furnishing  the  necessary  in- 
formation to  place  the  management  at  all  times  in  touch  with  not 
only  the  operation  of  their  particular  system,  but  with  that  of 
any  other  system. 

Classification  of  Operating  Expense  Accounts. — We  have  divded 
the  operating  expenses  into  four  general  divisions:  A.  Mainte- 
nance of  Way  and  Structures.  B.  Maintenance  of  Equipment. 
C.  Conducting  Transportation.  D.  General  Expenses.  The  first 
two  divisions  have  a  direct  effect  on  the  physical  condition  of  the 
property;  the  last  two  include  only  such  items  as  are  strictly 
operating  expenses,  and  have  no  direct  effect  upon  the  physical 
condition  of  the  property. 

With  reference  to  the  first  two  divisions  covering  maintenance 
accounts,  the  important  consideration  seemed  to  be  whether  or  not 
it  was  desirable  and  practicable  to  make  a  separation  between 
repairs  and  renewals.  In  the  operation  of  electric  street  railways, 
offering  as  they  do  many  opportunities  for  adopting  a  variety 
of  electrical  and  mechanical  devices  with  variance  in  the  economy 
of  maintenance,  this  separation  would  seem  of  value  and  import- 
ance, especially  so  when  we  consider  the  repairs  and  renewals 
of  the  larger  and  more  expensive  units  of  our  large  apparatus, 
such  as  generators,  etc.  As  an  abstract  proposition  this  looked 
very  feasible,  and  recognizing  the  many  advantages  of  such  a 
separation,  the  committee  attempted  to  work  out  a  plan  which 
would  embody  this  separation.  A  closer  and  more  careful  analysis 
of  the  component  parts  of  each  of  these  two  divisions  lead  the 
committee  to  believe  that  in  very  many  cases  such  a  separation 
would  be  nothing  more  than  a  distinction  without  a  difference. 
While  it  might  be  possible  to  make  such  a  separation  in  the 
larger  units,  it  did  not  seem  to  be  practicable  to  make  this  sepira- 
tion  throughout  without  causing  a  great  deal  of  confusion  and 
an  endless  amount  of  work  in  arriving  at  results  Which  in  the 
end  would  be  both  unsatisfactory  and  incorrect. 

As  It  is  essential  to  have  information  as  to  the  amounts  ex- 
pended in  renewals,  the  committee  suggests  and  recommends  that 
the  most  feasible  way  to  present  this  information  would  be  in 
the  form  of  an  analysis  of  the  maintenance  accounts  showing 
the  items  properly  chargeable  to  renewals,  distinct  from  repairs. 

As  an  illustration  of  the  point:  assume  that  the  account  of 
repairs  and  renewals  of  track  and  roadway  construction  amounts 
to  tlO.OOO  for  a  given  period,  an  explanation  would  be  made 
showing  that  of  this  amount  $.5,000  wa«  expended  in  constructing 
a  certain  length  of  track  and  the  balance  consists  of  ordinary 
repairs.  While  the  separation  shown  in  this  case  Is  compara- 
tively easy,  the  task  becomes  more  difficult  and  results  more 
unsatisfactory  In  attempting  to  make  such  a  separation  with 
reference  to  electrical  car  equipment. 


Coming  to  a  consideration  of  the  accounts  under  the  general 
heading  of  Conducting  Transportation,  we  have  grouped  these 
into,  first.  Operation  of  Power  Plant,  and  second.  Car  Service. 
In  the  former  the  only  feature  which  requires  special  mention  is 
the  deduction  of  income  from  sale  of  power  from  the  cost  of 
operation  of  power  plant.  This  is  probably  a  radical  change  from 
the  present  method,  as  this  item  is  usually  shown  under  mis- 
cellaneous income. 

As  the  cost  of  producing  any  power  that  may  be  sold  has  been 
included  in  operating  expenses,  and  as  all  amounts  received  from 
sale  of  power  may  be  assumed  to  represent  approximately  the 
actual  cost  of  the  production  of  that  power,  it  seems  proper  that 
it  should  be  shown  as  a  deduction  from  the  cost  of  operating 
the  power  plant.  To  show  the  logic  of  this  proposition  an  illus- 
tration may  be  made  of  two  electric  roads,  one  of  which  has  no 
power  plant  and  buys  its  power  outright  from  another  company. 
In  this  case  the  first  company  would  have  no  expense  of  opera- 
tion of  power  plant  other  than  hired  power;  and  cost  ot  operation 
of  the  power  plant  of  the  second  company  would  be  increased  by 
the  amount  of  power  which  it  had  furnished  to  the  first  company, 
throwing  it  out  of  all  proportion  of  what  would  be  produced  for  the 
operation  of  its  own  cars;  and  the  actual  C(/St  of  producing  power 
for  the  second  company  can  only  be  shown  by  deducting  from 
the  cost  of  operating  the  power  plant  of  the  second  company  the 
amount  received  from  power  furnished  the  first  company.  To 
make  this  even  more  clear,  suppose  in  the  above  instance  that 
each  company  operates  100  cars,  making  a  total  of  200  cars;  the 
cost  of  power  for  operating  these  200  cars  is,  say,  $100,000,  of 
which  $50,000  is  shown  as  hired  power  on  the  books  of  the  first 
company  and  $100,000  less  the  deduction  of  $50,000  for  sale  of 
power,  leaving  $50,000,  on  the  books  of  the  second  company. 

With  regard  to  the  accounts  Cleaning,  Watering  and  Sanding 
Track  and  Removal  of  Snow  and  Ice,  the  committee  has  recog- 
nized the  wide  diversity  of  opinion  and  practice  in  classifying 
these  accounts.  The  point  at  issue  is  whether  they  should  be 
treated  as  maintenance  charges  or  as  transportation  charges.  In 
deciding  this  question  the  committee  has  followed  the  general 
principles  that  all  maintenance  charges  have  a  direct  bearing 
upon  the  physical  condition  of  the  property,  while  transporta- 
tion charges  do  not.  The  physical  condition  of  the  property  is 
not  in  any  way  benefited  by  either  of  these  accounts,  and  therefore 
they   properly   belong  to  transportation. 

Coming  now  to  a  consideration  of  the  accounts  under  General 
Expenses,  the  committee  has  thought  it  best  to  provide  the  ac- 
count Printing  and  Stationery,  and  to  include  in  that  one  account 
the  cost  of  all  printing  and  stationery  of  every  description,  except 
the  cost  of  printing  transfers  and  tickets  charged  In  Transporta- 
tion; printing  of  law  briefs,  etc.,  charged  in  Legal  Expenses;  and 
the  cost  of  printing  postei'S,  dodgers,  handbills,  etc.,  for  advertis- 
ing purposes  charged  in  Advertising  and  Expense  of  Park  Prop- 
erties. With  this  arrangement  all  printing  and  stationery  except 
the  above  items,  would  be  charged  in  a  general  printing  and 
stationery  account.  Your  committee  deemed  it  preferable  to  do 
this  rather  than  distribute  the  cost  of  printing  and  stationery  over 
a  number  of  other  accounts,  the  result  of  which  would  be  that 
the  total  cost  of  stationery  and  printing  would  he  lost  sight  of. 
Furthermore,  the  amount  expended  in  printing  and  stationery 
would  not  justify  the  expense  of  accounting  in  order  to  distribute 
it  among  the  various  accounts,  although  the  amount  in  the  aggre- 
gate is  an  important  item.  Should  the  question  be  asked  why 
the  cost  of  printing  transfers  and  tickets  has  been  charged  to 
Conducting  Transportation  and  the  cost  of  conductors'  trip  sheets, 
envelopes,  etc.,  left  in  General  Expenses,  the  reply  is  that  the 
tormer  have  no  connection  with  accounting,  and  the  latter  have. 

The  committee  has  thought  it  best  to  have  the  account  General 
Stores  Expenses  to  i)rovide  for  such  expenses  in  the  case  ot  roads 
that  operate  a  general  stores  department.  If  such  an  account 
were  not  provided  it  would  be  difficult  to  charge  such  expenses  to 
any  other  account. 

The  committee  has  abso  provided  the  account  General  Stable 
Expenses,  for  the  reason  that  it  was  deemed  advisable  to  have 
all  general  stable  expenses  in  one  account  rather  than  to  attempt 
to  distribute  such  expenses  among  the  various  acconnta  beno.flted 
thereby.     Such  a  distribution  wuuld  bn  dilllcult  and  unsatisfactory. 
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and  besides,  the  total  cost  of  general  stable  expense  would  be  lost 
sight  of.  In  the  case  of  construction  work  causing  an  abnormal 
increase  in  this  account,  such  charges  as  are  proper  should  be 
taken  out  of  this  account  and  charged  in  construction  accounts. 

The  committee  has  recognized  the  wide  difference  of  opinion 
and  practice  in  the  matter  of  Injuries  and  Damages,  with  reference 
to  placing  it  in  Conducting  Transportation,  or  in  General  Ex- 
penses. Many  arguments  can  be  advanced  in  support  of  the  dis- 
position of  Injuries  and  Damages  to  either,  and  the  committee 
has  fully  and  carefully  considered  the  question  from  all  points  of 
view.  It  has  finally  decided  to  place  it  in  General  Expenses  for 
the  reason  that  a  large  portion  of  the  account  is  not  properly 
chargeable  to  transportation.  In  the  first  place,  the  measure  of 
damages  assessed  in  many  cases  rests  upon  the  prejudices  and 
whims  of  juries,  and  their  findings  are  beyond  the  control  of  the 
manager  of  the  road  and  therefore  should  not  be  charged  in 
transportation.  Again,  damage  claims  may  be  settled  or  judg- 
ments paid  as  the  result  of  accidents  occurring  in  which  there  is 
no  connection  with  transportation.  Again,  it  appears  to  be  both 
reasonable  and  consistent  to  put  damages  under  the  same  gen- 
eral heading  as  Legal  Expenses,  where  the  latter  unquestionably 
belongs,  on  account  of  the  close  relationship  of  one  to  the  other. 

With  regard  to  Track  Rentals,  the  committee  has  recognized 
that  this  is  another  account  concerning  which  there  is  an  equal 
difference  of  opinion  and  practice  as  to  where  It  properly  belongs. 
Some  hold  that  it  properly  belongs  to  Conducting  Transportation, 
other  to  Maintenance  of  Way,  on  the  ground  that  Track  Rentals 
are  really  an  avoidance  of  maintenance  charges,  and  others  still 
to  General  Expenses.  As  a  matter  of  fact  the  occupation  and 
use  of  the  tracks  of  one  street  railway  company  by  another  in 
cities  is  attended  by  varied  conditions,  and  in  arriving  at  the  com- 
pensation to  be  paid,  there  are  many  questions  that  have  to  be 
taken  into  consideration.  For  example,  the  amount  of  revenue 
that  the  lessee  will  take  away  from  the  lessor  by  reason  of  operat- 
ing its  cars  over  the  tracks  of  the  lessor;  the  portion  of  the  fran- 
chise taxes  on  a  mileage  basis  that  the  lessee  should  bear;  the 
Interest  on  cost  of  construction  and  the  cost  of  maintenance  and 
renewals  of  not  only  the  track  and  roadway  construction,  but  the 
electrical  track  construction  as  well;  the  expense  of  cleaning, 
watering  and  sanding  track  and  removing  of  snow  and  ice,  which 
should  be  borne  proportionately  by  the  lessee;  and  the  hlnder- 
ance  to  the  lessor  in  the  operation  of  its  cars  that  may  result  by 
reason  of  conditions  under  which  the  cars  of  the  lessee  are  op- 
erated. For  these  reasons  as  well  as  for  others  that  might  be 
advanced,  your  committee  has  determined  to  place  the  account  in 
General  Expenses. 

In  the  above  discussion,  the  committee  has  dwelt  only  upon 
such  features  as  seem  to  require  special  mention.  Appended  to 
these  remarks  is  a  detailed  classification  of  operating  expense 
accounts  intended  to  show  clearly  and  beyond  question  the  items 
to  be  charged  to  each  account.  Incidentally  the  committee  calls 
attention  to  the  fact  that  any  money  received  from  the  sale  of 
old  material  or  scrap  should  be  credited  to  the  account  to  which 
the  material  was  originally  charged.  The  committee  has  worked 
under  the  disadvantage  of  prosecuting  its  work  by  correspondence 
and  has  been  limited  in  time.  For  this  reason  it  may  be  that 
improvements  in  phraseology  and  in  expression  will  suggest  them- 
selves. We  believe,  however,  that  the  classification  of  operating 
expenses  as  submitted  contains  the  essential  features  required 
in  a  simple,  concise  and  elastic  system  of  street  railway  account- 
ing, and  that  it  can  be  adopted  and  used  by  all  railroads,  large 
or  small,  under  all  varying  local  conditions.  If  further  separa- 
tion and  classification  is  desired  by  any  or  all  companies  to  meet 
varying  local  conditions,  it  can  be  done  without  disturbing  in 
the  least  the  present  classification,  by  the  use  of  other  accounts 
carried  as  sub-divisions  of  the  prescribed  accounts,  or  if  still 
further  itemization  is  desired  each  account  may  be  carried  in 
detail  on  separate  distribution  of  expense  books. 

The  committee  feels  that,  under  the  circumstances,  it  has  done 
satisfactory  work,  and  earnestly  hopes  that  the  classification  sug- 
gested may  be  adopted  as  a  standard  with  such  modifications  as 
may  be  deemed  desirable. 


CLASSIFICATION   OF   OPERATING   EXPENSE   ACCOUNTS. 
"A"  .Mainte>ia>ne  of  Way  and  Stniclures. 

1.  Repairs  and  Renewals  of  Track  and  Roadway  Construction. 
This  account  embraces  the  cost  of  labor,  materials,  supplies,  tools 
and  expenses  of  repairs  and  renewals  of  track  and  roadway  con- 
struction, including  renewals  of  ties,  renewals  of  rails,  repairs 
and  renewals  of  joints,  repairs  and  renewals  of  special  work,  such 
as  crossings,  crossovers,  curves,  guard  rails,  frogs,  switches,  etc.; 
ballasting,  repairs  and  renewals  of  paving,  repairs  and  renewals 
of  bridges,  culverts  and  subways;  repairs  and  renewals  of  cross- 
walks; wages  of  roadmasters,  track  foremen,  laborers,  watchmen 
and  others  employed  in  above  work;  cost  of  punching,  drilling 
and  cutting  rails,  except  for  track  wiring.  When  track  is  taken 
up,  the  labor  expended  therefor  should  be  charged  to  this  account 
whether  another  track  is  laid  to  replace  it  or  not.  The  cost  of 
tracks  in  car  houses  is  included  in  this  account. 

2.  Repairs  and  Renewals  of  Electrical  Track  Construction.  This 
account  embraces  the  cost  of  labor,  materials,  supplies,  tools  and 
expenses  of  repairs  and  renewals  of  electrical  track  construction, 
including  cost  of  taking  up,  resetting  and  painting  poles;  repairs 
and  renewals  of  trolley,  feed,  guard  and  supplementary  wires  and 
track  bonding,  underground  feeders  and  conduits. 

The  expense  of  taking  up  and  relaying  paving  when  necessitated 
by  repairs  and  renewals  to  electrical  track  construction  is  charge- 
able to  this  account  and  not  to  account  No.  1. 

3.  Repairs  and  Renewals  of  Buildings  and  Improvements.  This 
account  embraces  the  cost  of  labor,  materials,  supplies,  tools,  and 
expenses  of  repairs  and  renewals  of  buildings  and  improvements, 
including  power  houses,  repair  shops,  blacksmith  shops,  machine 
shops,  paint  shops,  carpenter  shops,  car  houses,  stables,  office 
buildings,  depots,  stations,  switch  tenders'  houses,  store  houses, 
sheds,  coal  bins;  and  improvements  in  connection  with  same, 
including  drainage,  water,  gas  and  sewer  pipes  and  stationary 
fixtures  belonging  thereto,  heating  and  lighting  apparatus  and 
fixtures,  other  stationary  fixtures,  sidewalks,  street  paving  on 
streets  in  front  of  and  adjacent  to  buildings,  fences,  sheds,  out- 
houses, etc.  Repairs  of  pits  in  car  houses  and  shops,  and  repairs 
and  renewals  to  docks  and  wharves  are  to  be  charged  to  this 
account.  Repairs  to  track  in  car  houses  and  yards  must  be 
charged  to  account  No.  1,  and  repairs  to  electrical  track  con- 
struction in  car  houses  and  yards  must  be  charged  to  account 
No.  2. 

This  account  includes  the  cost  of  labor  and  material  used  in 
replacing  buildings,  sheds,  etc.,  that  have  been  destroyed  or  in- 
jured by  fire  or  otherwise  become  unfit  for  use.  The  replacing 
of  a  better  or  more  expensive  building  or  parts  thereof  should  be 
charged  to  this  account  to  the  extent  of  the  ledger  value  of  the 
buildings  or  parts  thereof  rendered  unfit  for  use,  and  the  balance 
should  be  charged  to  construction  account. 

This  account  should  not  include  repairs  and  renewals  of  build- 
ings and  improvements  not  used  in  connection  with  the  operation 
of  the  road. 

"B  "  Maintenance  of  Equipment. 

4.  Repairs  and  Renewals  of  Steam  Plant.  This  account  em- 
braces the  cost  of  labor,  materials,  supplies,  tools  and  expenses 
of  repairs  and  renewals  of  steam  plant,  including  engines  and 
engine  parts,  appliances  and  fixtures,  belts,  belt  tighteners  and 
fixtures,  receivers,  lubricators  amd  oiling  devices,  shafting, 
clutches,  cranes,  hoists  and  other  engine  room  appliances;  boilers, 
boiler  fittings  and  appliances;  furnaces,  economizers,  stacks,  me- 
chanical draft  machinery,  pumps,  feedwater  heaters,  purifiers, 
tanks,  condensers,  coal  and  ash  conveying  machinery  and  other 
boiler  room  appliances;  piping  and  stsim  fitting,  including  va'ves, 
separators,  water  and  sewer  connections  and  water  meters. 

5.  Repairs  and  Renewals  of  Electrical  Plant.  This  account  em- 
braces the  cost  of  labor,  materials,  tools,  supplies  and  expenses 
of  repairs  and  renewals  of  electrical  plant,  including  generators 
and  generator  parts,  switchboards,  cables  and  feeder  terminals  and 
wiring  in  connection  with  same,  storage  batteries,  transformers. 
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boosters,  rheostats,  circuit  breakers,  ammeters  and  other  electrical 
equipment. 

6.  Repairs  aud  Renewals  of  Cars.  This  account  embraces  the 
cost  of  labor,  materials,  supplies,  tools  and  expenses  of  repairs 
and  renewals  of  cai-  bodies,  including  roofs  and  bonnets,  window 
and  deck  lights,  platforms,  sashes,  bumpers,  draw  bars,  gates, 
steps  and  grab  handles,  painting,  varnishing  and  lettering,  cur- 
tains and  curtain  fixtures,  car  seats  and  covering  for  seats,  stoves 
and  stove  fixtures,  electric  heaters, electroliers, headlights, station- 
ary fare  registers,  gongs,  bells,  bell  cord  fixtures,  brass  fixtures 
and  trimmings,  signs  and  sign  fixtures,  sand  boxes,  track  brushes 
and  snow  scrapers;  trucks,  including  wheels,  bases  and  oil  boxes. 
truck  frames  and  parts,  including  pedestals,  springs,  etc.,  brake 
shoes,  brakes  and  brake  appliances,  fenders,  pilots  aud  life  guards. 
This  account  includes  the  cost  of  new  cars  and  trucks  purch.ised 
to  keep  good  the  original  number,  less  the  value  of  old  material 
or  insurance  received. 

7.  Repairs  and  Renewals  of  Electrical  Car  Equipment.  This 
account  embraces  the  cost  of  labor,  material,  supplies,  tools  and 
expenses  of  repairs  and  renewals  of  motors,  including  armatures 
and  parts,  fields  and  parts,  commutators  and  parts,  gears,  gear 
cases,  gear  case  brasses  and  supports,  pinions,  brasses,  bearings 
and  brush  holders,  controllers,  controller  resistances  and  parts, 
rheostats,  lightning  arresters,  cut  out  boxes,  wiring  and  connec- 
tions for  power,  light  and  heat  circuits,  troUe.v  wheels,  forks,  poles, 
bases  and  bushings. 

This  account  should  include  the  cost  of  shifting  summer  and 
winter  equipment.  Electrical  cai'  equipments  purchased  to  make 
good  the  original  number  are  to  be  charged  to  this  account  less 
the  value  of  old  material  or  insurance  received. 

8.  Renewals  of  Horse  and  Vehicle  Equipment.  Tt's  account 
embraces  the  cost  of  renewals  of  horses,  depreciation  of  horses. 
renewal  of  harness  equipment,  renewal  of  vehicle  equipment  of 
every  description  not  operated  by  mechanical  power.  The  feed, 
stable  expense  and  shoeing  of  horses  and  repairs  of  harness  and 
vehicle  equipment  is  charged  to  General  Stable  Expenses. 

9.  Repairs  and  Renewals  of  Miscellaneous  Equipment.  This  ac- 
count embraces  the  cost  of  repairs  and  renewals  of  freight,  mail, 
express  and  supply  cars,  water  and  sprinkling  cars,  sand  cars, 
salt  cars,  snow  plows,  sweepers,  scrapers  and  miscellaneous  snow 
equipment. 

10.  Repairs  and  Renewals  of  Shop  Tools  and  Machinery.  This 
account  embraces  the  cost  of  repairs  and  renewals  of  shop  tools 
machinery,  and  appliances,  including  engines,  boilers,  shafting, 
motors,  etc.,  coal,  coke,  lubricants  and  wa.ste,  and  miscellaneous 
supplies  and  expenses  of  general  repair  shops,  including  superin- 
tendence. 

"C"  Conduiling  Transportation. 

11.  Power  Plant  Wages  and  Superintendence.  This  account  in- 
cludes the  wages  of  all  employes  of  power  plant,  except  when  em- 
ployed on  repairs  or  renewals. 

12.  Fuel  for  Power.  This  account  Includes  cost  of  coal  or  oil 
used  as  fuel  or  other  fuel  delivered  at  power  plant. 

13.  Water  for  power.  This  account  includes  cost  of  water  us^d 
for  power  plant  purposes  only. 

14.  Lubricants  and  Waste  for  Power  Plant.  This  account  em- 
braces the  cost  of  lubrication  of  power  plant. 

15.  Miscellaneous  Supplies  and  Expenses  of  Power  Plant.  Thi ; 
account  embraces  the  cost  of  carbon  brushes,  tools  and  other  su;)- 
plies  and  expenses  of  the  power  plant  not  othei-wise  provided  for. 

16.  Hired  power.  This  account  embraces  cost  of  power  fur- 
nished by  other  companies.  Income  from  sale  of  power  is  to  'k 
deducted  from  the  expense  of  operation  of  p  jwer  plant. 

17.  Superintendence  of  Transportation.  This  account  inchirtcj 
the  wages  of  division  superintendents  and  their  assistants,  aids, 
inspectors,  road  officers  and  others  employed  in  superintending 
transportation. 

18.  Wages  of  Conductors. 

19.  Wages  of  Molormen. 

20.  Wages  of  other  Car  Service  Employes.  This  account  in- 
cludes wages  of  starters,  transfer  agents,  switch  tenders,  trail 
car  couplers  and  other  car  service  labor. 

21.    Wages  of  Car  House  Employes.      This  account  Includes 


lyases  of  foremen,  watchmen,  car  placers,  shifters,  etc.,  motor 
inspectors  and  cleaners,  lamp  and  headlight  tenders,  car  oilers, 
wipers,  car  cleaners,  car  stove  firemen  and  other  car  house  em- 
ployes not  employed  on  repairs.  This  account  should  include  the 
cost  of  shifting  cars  from  one  point  to  another  for  the  purpose 
of  transportation.  If,  however,  the  cars  are  shifted  for  purposes 
of  repair  the  cost  of  so  doing  should  be  charged  to  account  No.  C 
and  No.  7. 

22.  Car  and  Motor  Supplies.  This  account  includes  cost  of  sup- 
plies for  car  oiling,  incandescent  lamps,  illurainaling  oil  and  sup- 
plies, supplies  for  car  cleaning,  water  for  car  cleaning,  fuel  and 
supplies  for  car  heating,  bell  and  register  cord,  trolley  rope,  carbon 
brushes  for  motors,  lubricants  and  waste  for  motors,  tools  and 
other  supplies  except  for  "Repairs." 

23.  Miscellaneous  Transportation  Expenses.  This  account  in- 
cludes services  and  expenses  of  special  inspectors,  printing  tians- 
fers  and  tickets,  cost  of  conductors'  books,  spears,  punches,  port- 
able registers,  tools  for  motormen,  employes'  badges  and  uniforms 
when  paid  for  by  the  company;  cost  of  getting  derailed  cars  on 
track  and  removing  obstructions  and  wreckage,  and  misceUaneous 
car  house  expenses  not  otherwise  provided  for. 

24.  Cleaning,  Watering  and  Sanding  Track.  This  account  em- 
braces labor,  materials,  supplies,  tools  and  expenses  of  cleaning, 
watering,  sprinkling  and  sanding  ti'ack,  including  wages  of  curve 
cleaners  and  greasers,  track  brooms,  curve  grease,  etc.,  expense 
of  removing  dirt  from  track,  wages  of  men  employed  in  operating 
water  and  sprinkling  cars,  and  cost  of  water  for  same;  cost  of 
sand,  including  wages  and  expenses  of  hauling,  drying  and  dis- 
tributing same  and  of  sanding  track.  This  account  does  not  in- 
clude cost  of  sprinkling  rendered  necessary  by  repairs  or  construc- 
tion of  track  or  paving. 

25.  Removal  of  Snow  and  Ice.  This  account  embraces  labor, 
material,  supplies,  tools  and  expenses  of  removing  snow  and  ice, 
including  cost  of  salt  delivered  in  car  house  or  bins  and  wages 
of  men  engaged  in  salting  track  and  in  operating  snow  plows, 
sweepers,  scrapers,  etc.;  cost  of  shoveling  and  removing  snow 
and  ice  whether  done  by  the  company  or  otherwise.  This  account 
does  not  include  rattan  for  sweepers  or  other  repairs  of  snow 
plows,  sweepers,  scrapers,  etc.,  Included  in  account  No.  9. 

General  Expenses. 

26.  Salaries  of  General  Officers.  This  account  includes  salaries 
of  president,  vice-president,  general  counsellor  or  solicitor,  sec- 
retary, treasurer,  auditor,  general  manager,  assistant  general  man- 
ager, chief  engineer,  general  superintendent,  purchasing  agent, 
together  with  all  officers  whose  jurisdiction  extends  over  the  entire 
system. 

27.  Salaries  of  Clerks.  This  account  includes  salaries  of  pay- 
masters, cashiers,  receivers  and  all  clerks  in  general  office  and 
clerks  for  heads  of  departments.  It  should  include  the  salaries 
of  clerks  employed  in  handling  and  counting  receipts,  transfers 
and  tickets  whether  employed  in  the  j-oneral  office  or  in  other 
places. 

28.  Printing  and  Stationery.  This  account  includes  all  printing, 
stationery  and  stationery  supplies,  except  printing  ot  transfers 
and  tickets,  chargeable  to  account  No.  23;  printing  of  briefs,  etc  , 
charged  to  account  No.  34;  and  signs,  posters  and  other  adveitis- 
ing  matter  charged  to  account  No.  32. 

29.  Miscellaneous  Office  Expenses.  This  account  includes  cost 
of  repairs  and  renewals  of  office  furniture  and  fixtures,  office  sup- 
plies and  expenses,  including  coin  bags,  money  wrappers,  money 
tags,  postage,  cost  of  telegrams,  newspapers,  periodicals,  towel 
perviee,  wages  of  janitors,  porters  and  messengers,  and  all  other 
miscellaneous  expenses  of  general  office. 

30.  General  Stores  Expenses.  This  account  embraces  all  sal- 
aries and  expenses  in  connection  with  maintaining  stores  depart- 
ments, including  cost  of  the  distribution  of  all  material  and  sup- 
plies and  collection  of  scrap  material. 

31.  General  Stable  Expenses.  This  account  Includes  feed,  horse- 
shoeing, labor  and  miscellaneous  stable  expenses,  ordinary  repairs 
of  harness  and  vehicle  equipment.  Renewals  and  depreciation  of 
horses  and  renewals  of  harness  and  vehicle  equipment  are  charged 
to  account  No.  8. 
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32.  Advertising  and  Expense  of  Park  Properties.  Tliis  account 
includes  the  cost  of  advertising,  together  with  all  expenses  in- 
curred in  maintenance  of  parks,  park  properties,  resorts,  etc.. 
expense  of  all  music  and  cost  of  entertainment  provided  by  the 
company. 

33.  Miscellaneous  General  Expenses.  This  account  includes  C03t 
of  public  telephone  service,  cost  of  operating  private  telephone 
sjstem,  subscriptions  and  donations,  traveling  expenses  of  gene  al 
officers  and  others  connected  with  general  office;  contingent  ex- 
penses connected  with  general  management,  not  otherwise  pro- 
vided for. 

34.  Legal  Expenses.  This  account  includes  the  salaries  and 
expenses  of  solicitors,  attorneys,  their  clerks  and  attendants  and 
all  expenses  of  their  offices  (when  in  the  full  employ  of  the  com- 
pany), such  as  law  books,  printing  briefs,  legal  forms,  testimony, 
etc.,  also  fees  and  retainers  paid,  services  of  attorneys  who  are 
not  regularly  employed  by  the  company,  also  fees  and  other  ex- 
penses of  arbitrators  for  settlements  of  disputed  questions,  cost 
of  suits,  special  fees,  notarial  fees,  expenses  connected  with  taking 
depositions,  and  all  legal  and  court  expenses  of  every  kind  not 
otherwise  provided  for  under  the  head  of  "Injuries  and  Damages." 

35.  Injuries  and  Damages.  This  account  includes  all  charges 
on  account  of  persons  killed  or  injured,  such  as  gratuities  and 
compensation  paid  injured  or  disabled  persons,  their  creditors, 
heirs,  relatives  and  attorneys,  salaries  and  expenses  of  surgeons, 
fees  and  expenses  of  doctors,  coroners,  undertakers,  witnesses  and 
others  (except  lawyers'  fees  and  court  expenses),  nursing,  hos- 
pital attendance,  medical  and  surgical  supplies,  also  wages  and 
expenses  of  othei's  occupied  in  connection  with  the  adjustment 
of  claims.  It  also  includes  injury  to  property  damaged  and  all 
charges  in  connection  with  the  adjustment  of  such  claims. 

36.  Track  Rentals.  This  account  includes  rents  paid,  for  lease 
of  track  and  terminals. 

37.  Rent  of  Land  and  Buildings.  This  account  includes  rents 
paid  for  land  and  buildings  used  in  the  operation  of  the  road. 

38.  Insurance.  This  account  includes  cost  of  Insurance,  includ- 
ing Fire,  Casuality,  Employer's  Liability,  Fidelity,  Profits  and 
other  Insurance. 

Deductions  from  Inconu\ 

Taxes.  This  account  includes  all  taxes  on  real  and  personal 
property  used  in  the  operation  of  road,  franchise  taxes,  taxes  upon 
gross  earnings  and  capital  stock,  car  licenses,  wagon  and  vehicle 
licenses.  Taxes  upon  property  not  used  in  the  operation  of  road 
should  not  be  included  in  this  item,  but  should  be  deducted  from 
income  from  other  sources,  or  charged  direct  to  profit  and  loss. 

Interest.  This  includes  interest  on  funded  debt  and  interest  on 
floating  debt. 

Rentals  of  Leased  Lines. 

CLASSIFICATION   OF   CONSTRUCTION    AND    EQUIP.MENT   ACCOUNT. 

1.  Organization.  This  includes  all  expenses  incurred  in  effecting 
organization,  including  legal  expenses. 

2.  Engineering  and  Superintendence.  This  includes  wages  and 
expenses  of  engineers  and  draughtsmen,  superintendents,  etc.,  on 
preliminary  and  construction  work. 

3.  Right  of  Way.  This  includes  all  expenses  incurred  in  con- 
nection with  the  securing  of  or  paying  for  right  of  way. 

4.  Track  and  Roadway  Construction.  This  includes  cost  of  track 
and  roadway  construction,  including  material,  supplies,  tools,  ex- 
penses and  labor,  excavating,  grading,  ballasting,  bridges  and 
culverts,  paving,  ties,  rails,  fastenings,  complete,  welded  joints, 
special  work,  tools  and  appliances  miscellaneous  track  material, 
supplies  and  expenses;  labor  laying  track,  hauling  and  distribut- 
ing material.  The  cost  of  tracks  in  car  houses  to  be  included  in 
this  account. 

5.  Electrical  Track  Construction.  This  includes  cost  of  elec- 
trical track  construction,  including  material,  supplies,  tools,  ex- 
penses and  labor;  poles  and  pole  fixtures,  material  for  setting 
poles,  paint  for  poles,  wire,  overhead  and  underground  devices, 
tools  and  appliances;  miscellaneous  material,  supplies  and  ex- 
penses, labor  setting  poles,  painting  poles,  wiring  track,  putt'u';  up 
overhead   line   construction,   hauling   and    distributing   material. 


The  cost  of  electrical  track  construction  in  car  houses  to  be  in  ■ 
eluded  in  this  account.  The  cost  of  underground  conduits  and 
feeders  where  undergi'ound  wire  construction  is  used  is  also  to 
be  included  in  this  account. 

6.  Real  estate  Used  in  Operation  of  Road. 

7.  Investment  Real  Estate  and  Improvements.  This  includes 
cost  of  land  and  buildings  not  used  in  operation  of  road. 

8.  Buildings  and  Improvements  Used  in  Operation  of  Road. 
This  includes  cost  of  all  buildings  and  improvements  in  connection 
with  same,  including  excavations,  foundations,  drainage,  water, 
gas  and  sewer  pipes,  and  stationary  fixtures  belonging  thereto, 
heating  and  lighting  apparatus  and  fixtures;  other  stationary 
fixtures,  side  walks,  street  paving  on  streets  in  front  of  or  adjacent 
to  buildings,  fences,  sheds,  outhouses,  etc.  The  cost  of  tracks 
and  electrical  track  construction  in  car  houses  is  not  chargeable  in 
this  account. 

9.  Power  Plant  Equipment.  This  includes  cost  of  steam  and 
electrical  plant  complete,  exclusive  of  buildings,  including  ma- 
chinery, foundations  and   installation. 

10.  Shop  Tools  and  Machinery.  This  includes  cost  of  shop  tools 
and  machinery  for  general  repair  shops,  car  houses,  etc.,  includ- 
ing foundations  and  installation. 

11.  Cars.  This  includes  cost  of  car  bodies,  trucks  and  car  fix- 
tures. 

12.  Electrical  Car  Equipment.  This  includes  cost  of  motors 
and  electrical  car  equipment  complete. 

13.  Miscellaneous  Equipment.  This  includes  cost  of  water, 
sprinkling,  sand,  salt  and  supply  cars,  freight,  mail  and  express 
cars,  all  other  cars  exclusive  of  those  charged  in  account  11;  cost 
of  snow  plows,  sweepers  and  scrapers;  cost  of  horse  and  vehicle 
equipment,  including  tools  necessary  in  the  use  of  miscellaneous 
equipment. 

14.  Interest  and  Discount.  All  interest  and  discount  paid  and 
received  in  connection  with  funds  for  construction  should  be 
charged  or  credited  under  this  heading. 

15.  Miscellaneous.  This  includes  miscellaneous  expenses,  offie3 
expenses,  wages  of  clerks  and  all  other  expenses  that  would  not 
be  included  in  any  of  the  other  accounts  enumerated  above. 


The  Chair:  We  have  Mr.  Sergeant  with  us,  first  vice-presi- 
dent of  the  American  Street  Railway  Association,  and  general 
manager  of  the  West  End  Street  Railway  of  Boston.  Mr. 
Sergeant,  we  would  be  glad  if  you  would  make  a  few  remarks  to 
the  Association. 

Mr.  Sergeant:  I  thank  you  very  much,  Mr.  President,  for  the 
opportunity  afforded  me  to  say  a  word,  because,  for  one  thing, 
I  have  always  been  very  much  interested  in  accounts.  I  feel, 
and  always  have  felt,  that  the  real  foundation  of  the  business  of 
street  railroads  was  correct  accounts.  I  have  seen  concerns  go  to 
wreck  and  ruin  for  the  lack  of  that  very  thing  and  an  inability  to 
get  out  of  the  slough  of  despond,  because  they  did  not  know  what 
they  were  doing.  I  have  been  very  much  interested  in  the  report 
of  your  committee,  that  portion  of  it  which  I  have  heard,  and  the 
arguments  advanced  seem  to  me  to  be  very  sound;  and  the 
general  position  which  you  have  taken  in  regard  to  classification, 
leaving  it  to  the  individual  company  to  elaborate  any  detail,  all 
within  the  elastic  limits  of  the  system  you  have  provided,  seems 
to  me  to  be  fundamentally  right.  It  would  be  impossible  to  meet 
the  differing  conditions  of  all  the  different  companies  by  any  one 
complete,  detailed  schedule;  but  by  a  schedule  such  as  you  have 
suggested  you  are  going  not  only  to  afford  the  most  valuable 
information  to  many  new  corporations,  small  companies,  people 
without  railroad  experience,  who  need  just  such  a  chart  to  keep 
them  right:  but  you  are  going  to  get  reports  into  a  uniform  shape 
so  that  comparisons  can  be  made,  and  that,  if  the  accounts  ai-e 
kept  properly,  under  the  headings  that  you  have  prescribed,  will, 
it  seems  to  me,  be  invaluable.  There  is  one  word  that  I  would 
like  to  say  here  in  regard  to  accounts  in  general,  and  one  point 
that  I  think  ought  not  to  be  lost  sight  of — that  sometimes  we  are 
given,  in  studying  the  details  of  accounts  and  the  question  of 
claESification  for  this  or  that  item,  to  make  that  the  main  thing 
and  to  lose  sight  of  the  real  principle  underlying  all  accounts, 
namely,  that  the  whole  accounting  system  should  be  such  that  the 
results  will  be  sound.  I  suppose  you  have  all  studied  more  or  less 
the  reports  of  European  railroads  and  street  railways.     There  is 
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one  account  in  the  report  of  every  European  street  railway  that  I 
have  ever  seen  that  is  too  often  missing  in  the  accounts  of  our 
own  railways.  I  refer  to  the  depreciation  account.  I  have  never 
seen  a  European  report  without  it.  I  have  seen  a  great  many 
American  reports  without  it,  or  possibly  having  it  pretty  well 
buried.  Now.  there  may  be  reasons  for  burying  it  up,  but  there 
certainly  are  reasons  why  the  matter  of  depreciation  should  be 
fully  recognized  and  cared  for  year  after  year,  so  that  in  the  end. 
when  our  franchises  expire  we  may  have  something  left.  I  thank 
you  very  much,  gentlemen,  for  this  opportunity  of  addressing  you. 

The  Chair:  Now.  gentlemen,  I  think  it  would  be  well  to  pro- 
ceed with  the  consideration  of  the  report  just  presented  by  Mr. 
Ham. 

Mr.  Hibbs:  I  would  like  to  ask  what  the  intention  of  the  com- 
mittee was  as  to  the  appointment  of  another  committee.  Is  that 
to  refer  the  adoption  of  this  classification  to  some  other  com- 
mittee? 

Mr.  Ham:  The  object  of  that  is  more  particularly  to  promote 
the  adoption  of  this  thing.  We  must  remember  that  simply  to 
say  that  we  approve  of  the  report  of  this  committee  and  adopt  it. 
means  nothing.  That  may  mean  that  we  have  given  the  Associa- 
tion a  satisfactory  report,  but  I  do  not  think  that  that  means  that 
any  one  of  us  would  go  away  from  here  with  the  intention  of 
adopting  this  system.  Now,  what  we  want,  if  we  have  gained 
anything,  is  to  have  the  system  adopt.ed;  and  I  believe  that  to 
adopt  anything  you  have  to  push  it.  While,  as  railroad  men,  we 
do  not  believe  in  promoters,  yet  this  is  what  we  want  now;  we 
want  some  promoters. 

The  Association  then  took  up  the  consideration  of  the  report, 
item  by  item,  discussing  every  point  fully,  and  adopted  the  report 
as  printed  above.  This  discussion  lasted  all  of  Thursday  morn- 
ing, Thursday  afternoon  and  until  noon  of  Friday,  and  would  fill 
30  pages  of  the  "Review."  It  is  extremely  interesting  to  account- 
ants, and  contains  a  fund  of  information  as  to  the  distribution  of 
accounts.  This  complete  report  will  be  published  by  the  Account- 
ants' Association  and  furnished  to  members  only.  This  discus- 
sion alone  is  worth  many  times  the  price  of  the  yearly  dues,  which 
are  nominal,  and  managers  and  accountants  desiring  a  copy  can 
arrange  foi  same  by  addressing  W.  B.  Brockway,  Secretary  Street 
Railways  Accountants'  Association,  Toledo,  O. 

This  discussion  gives  the  reasons  why  the  various  members  are 
in  favor  of  certain  items  being  charged  under  given  heads,  and 
goes  into  the  minute  details  which  are  apt  to  puzzle  the  account- 
ant with  whom  the  item  appears  only  at  rare  intervals.  It  really 
is  a  post  graduate  course  in  street  railway  accounting. 

The  committe  on  standardization  was  made  a  permanent  com- 
mitte  for  the  coming  year. 

.\fter  discussion  as  to  date  of  next  year's  meeting  the  matter 
was  left  to  the  Executive  Committee  with  power  to  act,  as  to  what 
days  in  the  week  the  meeting  should  be;  it  being  understood  that 
the  meeting  should  be  in  the  same  place  and  week,  as  that  of  the 
American  Association. 

The  Committee  on  Resolutions  presented  the  following  which 
was  unanimously  adopted: 

Whereas,  The  Street  Railway  Accountants'  Association  of  Amer- 
ica, assembled  in  its  first  annual  convention  feels  greatly  indebted 
to  the  citizens  of  Niagara  Falls  for  the  warm  welcome  and  gen- 
erous hospitality  extended  to  the  delegates;  to  the  officials  of  the 
street  railways  who  have  accorded  the  delegates  free  transporta- 
tion in  the  use  of  their  handsome  equipment;  to  the  American 
Street  Railway  Association  for  its  cordial  sympathy  and  substan- 
tial endorsement  in  the  work  of  the  new  association,  and  for  the 
invitation  extended  by  its  president  in  behalf  of  the  American 
Street  Railway  Association  to  visit  its  convention,  and  for  the 
enlhuBiast'c  welcome  there  given;  to  Secretary  Chirles  He  FreeU. 
of  the  New  York  State  Board  of  Railroad  Commissioners,  for  his 
frank  and  hearty  interest  and  valuable  suggestions  which  materi- 
ally aided  the  Association  In  Its  deliberations;  to  H.  H.  Windsor. 
of  the  Street  Railway  Review,  and  E.  E.  HIgglns  of  the  Street 
Railway  .lournal.  for  their  unremitting  efforts  to  promote  the 
HuccesH  of  this  body.     Now.  therefore,  bo  It 

ReBolve<l,  That  the  Street  Railway  Acconntmits'  AsKoclation  of 
America.  de«ire«  to  express  in  this  resolution  Its  unfeigned  thanks 
and  appreciation  for  all  the  hospitality,  courtesy  and  assistance 
thus  renderefl  It  as  a  body;  and,  further,  be  It 


Resolved,  That  these  resolutions  be  spread  upon  the  minutes 
of  the  Association  and  copies  of  the  same  given  to  the  press. 

Chas.  D.  Meneely, 
P.  V.  Burington, 
Theodore  J.  King, 

Committee. 


Two  other  papers  had  been  prepared  and  announced  on  the  pro- 
gram, "Statistics,  Their  Use  and  Abuse,"  by  E.  D.  Hibbs,  auditor 
of  the  Consolidated  Traction  Company,  Jersey  City,  and  "Car 
Mileage— How  Arrived  at  and  Its  Use,"  by  H.  J.  Davies,  assistant 
secretary  of  the  Cleveland  Electric  Railway.  The  extreme  late- 
ness of  the  hour,  however,  did  not  admit  of  suitable  time  being 
given  to  the  reading  and  discussion,  and  by  motion,  and  with  the 
consent  of  the  authors,  these  two  papers  were  deferred  until  next 
year. 

A  vote  of  thanks  was  given  Vice-President  Duffy  and  Secretary 
Brockway  for  their  excellent  work. 

The  nominating  committee  then  reported,  and  on  motion  the 
secretary  cast  one  ballot  for  the  ticket,  as  read.  The  officers 
for  1898  aie  as  follows; 

President:     H.  L.  Wilson,  Auditor  West  End  Street  Railway  Com- 
pany, Boston. 
First  'Vice-President:     E.  D.  Hibbs,  Auditor  Consolidated  Traction 

Company,  Jersey  City. 
Second  Vice-President:     P.  V.  Burington,  Secretary  and  Auditor 

The  Columbus  Street  Railway  Co.,  Columbus,  Ohio. 
Third  Vice-President:     A.  H.  Ford,  Secretary  New  Orleans  Trac- 
tion Company,  New  Orleans. 
Secretary    and    Treasurer:     W.    B.    Brockway,    Auditor    Toledo. 

Bowling  Green  &  Freemont  Ry.  Co.,  Toledo. 
Executive  Committee:     The  Officers  and 

Wm.  F.  Ham,  Secretary  Nassau  Electric  R.  R.  Co.,  Brooklyn. 
H.  J.  Davies,  Assistant  Secretary  The  Cleveland  Electric  Ry. 

Co.,  Cleveland. 
F.  R.  Greene.  Secretary  Chicago  City  Railway  Co.,  Chicago. 
J.  M  .Smith.  Comptroller  Toronto  Railway  Co..  Toronto. 
A  telegram  of  congratulation  was  sent  to  President-Elect  Wil- 
son, and  after  the  installation  of  officers,  the  meeting  adjourned. 


The  following  new  members  were  admitted  to  the  association  at 
the  Niagara  Kails  meeting  in  addition  to  the  companies  named  in  the 
report  of  the  secretary  and  treasurer  that  acquired  menihcrship 
between  the  Cleveland  and  Niagara  Falls  meetings; 

Columbia  Railway  Co.,  Washington,  D.  C. 

Brooklyn  City  &  Newton  Railroad  Co.,  Brooklyn,  N.  Y. 

Memphis  Street  Railroad  Co..  Memphis,  Tenn. 

Metropolitan  Railroad  Co.,  Washington,  D.  C. 

West  Chicago  Street  Railroad  Co.,  Chicago,  111. 

Union  Depot  Railroad  Co.,  St.  Louis,  Mo. 

Milwaukee  Electric  Railway  &  Lighting  Co.,  Milwaukee,  Wis. 

Tonawanda  Electric  Railroad  Co.,  North  Tonawanda,  N.  Y. 

Denver  Consolidated  Traction  Co.,  Denver,  Col. 

Colorado  Springs  Rapid  Transit  Railway  Co.,  Colorado  Springs. 

Wilmington  City  Railway,  Wilmington,  Del. 

Hamilton  Street  Railway  Co.,  Hamilton,  Ontario. 

Kitchburg  &  Leominster  Street  Railway  Co.,  Fitchburg,  Mass. 

Manchester  Street  Railway  Co.,  Manchester,  N.  H. 

Columbus  Central  Railway  Co.,  Columbus,  O. 


SOCIAL  FEATURES  AND  EXCURSIONS. 

The  many  celebrated  points  of  natural  interest  at  the  Falls, 
resulted  in  calling  out  a  large  attendance  on  the  part  of  the  ladies, 
and  these  were  very  nicely  cared  for  by  the  committee  of  25  local 
ladies  who  were  constantly  in  attendance.  The  ball  was  set  in 
motion  early  on  the  first  day  by  the  (Icneral  Electric  Company, 
which  chartered  all  the  tally-hos  and  other  vehicles  in  the  city  and 
tendered  a  ride  to  the  ladies.  The  jiartyof  about  150  set  out  from 
tlie  hotel  at  (;:oo  a.  m.  and  after  crossing  to  the  Canadian  side  drove 
up  and  down  the  river  viewing  the  Falls.  In  the  afternoon  every- 
body took  the  cars  and  visited  the  two  power  plants  and  many  of  the 
industries  which  are  electrically  operated.  In  the  evening  there  was 
music  and  a  dance  at  the  hotel,  for  those  who  desired,  while  others 
sauntered  through  the  corridors  visiting  with  friends,  or  went  to  the 
convention  hall  to  see  the  exhibits. 
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Wednesday  morning  the  ladies  were  taken  down  the  Gorge  road, 
and  in  the  afternoon  accompanied  the  gentlemen  who  went  on  the 
excursion  over  the  "Canadian  Route."  On  this  trip  the  party 
walked  across  the  suspension  bridge  and  took  special  cars  going  up 
the  river  to  Chippawa  Kails,  thence  back  through  Niagara  and  down 
the  river  to  Queenston,  where  a  steamer  brought  the  party  to  Lew- 
iston  and  the  return  was  made  on  the  American  side  over  the  Great 
Gorge  road.  It  was  dark  aud  rain  was  gently  falling  when  the  hotel 
was  reached.  That  evening  there  was  music  and  dancing  at  the  hotel 

Thursday  morning  the  ladies  made  a  trip  in  carriages  provided  by 
the  ladies  of  the  city,  and  made  the  tour  of  the  Islands  on  the  Amer- 
can  side,  and  in  the  afternoon  some  went  to  visit  Ft.  Niagara  and  oth- 
ers made  short  trips  in  parties  of  twos  and  threes.  In  the  evening 
the  exhibit  hall  was  open  to  the  citizens,  and  the  annual  banquet  was 
given  at  the  International.  Four  hundred  guests  were  present,  and 
the  dinner  and  speaking  lasted  until  past  midnight.  The  toasts  and 
speaking  were  as  follows  : 

"  The  City  of  Niagara  Falls,"  the  Hon.  Arthur  C.  Hastings;  "  The 
Association,"  Smith  P.  Gait;  "Wit  and  Humor  of  the  Bar,"  Henry 
W.  Box;  "The  Evolution  of  Niagara,"  the  Hon.  Thomas  V.  Welch; 
"  The  Technical  Press,"  Henry  H.  Windsor.  W.  Caryl  Ely  was  toast- 
master. 

One  of  the  most  enjoyable  incidents  of  the  convention  week  was 
the  dinner  given  on  Tuesday  evening  by  J.  G.  White,  of  J.  G.  White 
&  Co.,  contractors,  2g  Broadway,  New  York,  at  the  Buffalo  Club: 
The  party  was  taken  from  the  Falls  on  a  special  car  of  the  Buffalo  & 
Niagara  Falls  road,  which  is  one  of  the  many  lines  built  by  Mr. 
White's  company;  the  return  trip  was  made  in  the  small  hours,  and 
the  road  showed  what  it  could  do  in  the  way  of  speed.  Among  those 
present  were:  President  McCulloch,  of  the  association;  State  Rail- 
way Commissioner  Ashley  Cole  and  C.  R.  DeFreest,  the  secretary  of 
the  commission;  J.  G.  White,  C.  R.  Huntley,  George  Urban,  Jr.,  J.  B. 
Marston,  L.  B.  Stillwell,  H.  M.  Watson.  W.  M.  Habirshaw,  T.  C. 
Martin,  W.  J.  Clark,  W.  F.  Zimmermann,  J.  H.  McGraw,  E.  E.  Hig- 
gins,  G,  Tracy  Rogers,  N.  H.  Parker,  C.  W.  Price,  F.  S.  Kenfield,  C.  S. 
Sergeant,  Charles  T.  Ballard,  W.  Caryl  Ely,  F.  W.  Brooks.  W.  A. 
Brackenridge,  T.  C.  Pcniiiglon,  Captain  J.  Brinker,  G.  H.  Dunbar, 
H.  H.  Harrison,  I).  B.  Dyer,  B.  F.  Thurston,  H.  J.  Pierce,  H.  St.C. 
Denny  and  H.  H.  Littell. 


LETTER  FROM  C.  D.  WYMAN. 


New  Orleans,  La.,  October   12,  1897. 
Robert  McCulloch,  Esq.,  President,  American  Street  Railway  As- 
sociation, St.  Louis,  Mo.: 

Dear  Sir: — I  have  been  anticipating  with  a  great  deal  of  pleas- 
ure the  privilege  of  answering  "Here,"  When  the  Secretary  should 
call  the  name  of  the  New  Orleans  Traction  Company  on  the 
occasion  of  the  assembling  of  the  members  of  the  Association  in 
the  Convention  at  Niagara  Falls  on  the  19th.  I  have  during  the 
year,  from  time  to  time,  jotted  down  a  statement  of  problems 
which  have  arisen  in  my  practice  of  the  science  of  electric  rail- 
roading, and  which  had  caused  me  to  stumble,  to  present  them  tor 
solution  to  the  many  gentlemen  so  much  more  expert  than  my- 
self in  these  matters,  who  would  be  present  at  the  convocation. 
From  the  papers  to  be  read,  I  looked  for  great  gain  and  help,  and 
from  the  discussions  likely  to  arise,  I  expected  to  get  at  facts 
and  figures  -nhich  would  be  of  gieat  use  to  me;  while  on  the 
social  side,  I  have  been  longing  for  a  glimpse  of  the  natural 
beauties  which  surround  the  convention  location,  and  for  the 
chance  of  exchanging  greetings  with  the  many  friends  whom  I 
have  loved  and  respected  for  so  many  years,  and  to  whose  in- 
timacy I  have  been  so  kindly  admitted  during  our  acquaintance. 
You  can  then  readily  judge  of  how  great  my  dis.ippointment  is 
in  not  being  able  to  compass  any  of  the  above  list  this  year.  To 
be  obliged  to  be  absent  from  my  place  in  the  convention  hall 
this  year  causes  more  regret  than  I  can  express  in  words. 

The  hospitality  of  the  city  over  whose  principal  railway  system 
I  have  the  honor  to  preside,  is  proverbial.  When  a  stranger 
arrives  in  our  midst,  especially  if  he  be  a  celebrated  personage, 
without  reference  to  whether  that  celebrity  arises  from  good  or 
ill  characteristics,  or  whether  his  stay  may  prove  disagreeable, 
subsequent  to  his  advent,  the  good  citizens  of  this  Crescent  City, 
turn  out  en  masse  to  greet  him,  and  spare  no  pains  to  make  him 
welcome,  and  least  he  should  find  anything  wanting  in  his  re- 


ception, and  hasten  his  departure  to  bestow  his  attention  upon 
other  places,  they  do  their  utmost  to  keep  him  to  themselves. 
The  only  instance  on  record  where  such  hospitality  was  not  in 
evidence,  occurred,  as  I  understand  it,  when  General  Benjamin 
P.  Butler  paid  New  Orleans  a  visit  a  few  years  ago,  but  even 
on  that  occasion,  whatever  the  citizens  lacked  in  cordiality  to- 
ward the  old  general,  it  is  reported,  they  made  up  to  him  in  the 
liberal  bestowment  upon  him  of  their  spoons.  Even  after  he  had 
left  New  Orleans  (the  only  thing  I  believe  he  did  not  take  with 
bim)  he  was  invited  to  return,  but  the  invitation  was  couched 
in  such  terms  of  earnestness,  it  is  possible  the  general  feared 
the  citizens  might  overdo  it,   and  he   declined. 

We  have  in  our  midst  today,  a  guest  who  came  to  us  about 
two  months  ago?  He  did  not  announce  tis  arrival,  but  with 
the  alertness  peculiar  to  our  people,  some  one  (name  unknown) 
found  him  out,  and  ever  since  he  has  been  with  us,  and  the 
recipient  of  most  careful  and  constant  attention.  We  promptly 
notified  the  world  at  large  of  his  advent,  and  the  residents  of  towns 
and  villages  outside  of  our  precincts  have  ably  assisted  us  in 
preserving  from  ruin  our  reputation  for  hospitality  by  permitting 
our  guest  to  leave,  and  have  come  to  our  assistance  by  instructing 
the  railroads  in  rules  of  etiquette  through  the  reading  to  them  of 
excerpts  from  "Winchester's  Metallic  Edition  of  How  to  Perforate 
the  Human  Body,"  to  which  lectures,  the  common  carriers  have 
listened  with  great  interest,  showing  their  appreciation  of  the 
subject-matter  "in  hand,"  by  reversing  levers.  Thus  have  we 
been  assisted  by  the  country  round  about  us,  and  in  the  city,  old 
and  young,  rich  and  poor,  educated  and  illiterate,  have  not  failed 
to  do  our  distinguished  guest  reverence.  Wherever  he  has  taken 
up  his  domicile,  and  he  has  been  gi^cious  enough  to  go  about  to 
a  good  many  places,  the  premises  have  been  elaborately  deco- 
rated with  his  colors.  Over  the  portal  of  each  residence  that  he 
has  visited,  has  been  hung  his  flag.  This  is  two  hued;  one  half 
recalls  an  orange,  and  the  other,  a  strawberry,  the  tout  ensemble 
of  the  whole  being  not  unlike  a  Martini  cocktail  with  a  cherry 
in  it.  In  front  of  his  abode,  night  and  day,  a  committee  on  re- 
ception, to  the  number  of  two,  are  always  at  hand  to  see  that 
the  gtiest  is  not  unnecessarily  disturbed,  and  that  none  of  the 
inmates  of  the  residence  wherein  he  is  ensconced,  so  far  forget 
their  duties  as  hosts,  as  to  leave  the  premises.  When  his  lord- 
ship finally  concludes  to  depart  from  any  particular  residence  or 
hotel,  there  is  such  sorrow,  that  those  he  has  left  behind,  purify 
their  minds  and  bodies  the  better  to  bear  up  under  the  heart- 
rendering  leave-taking,  and  so  sacred  are  the  articles  that  have 
been  worn  by  the  departed  guest,  that  everything  he  has  touched, 
even  including  the  bed  on  which  he  has  rested,  is  incinerated, 
so  that  mortal  hands  of  common  clay  may  never  profane  these 
sacred  sundries.  For  fear  that  this  guest  when  he  walks  the 
streets,  should  accidentally  find  dirt  or  the  slightest  bit  of  filth 
thereon,  a  coating  of  lime  has  been  made  to  adorn  the  edge  of 
nearly  all  sidewalks.  On  a  bright  moonlight  night,  when  the 
thermometer  registers  85  degress  Fahreneit,  the  eye  is  deceived 
into  thinking  it  has  been  snowing,  but  the  other  senses  are  not. 
Every  car  within  my  jurisdiction,  which  is  in  actual  service,  is 
daily  treated  to  a  bath  consisting  of  a  solution  of  bi-chloride  of 
mercury,  so  that  should  our  guest  ever  enter  one.  he  will  not  be 
liable  to  contamination  through  contact  K'ith  other  passengers. 
So  great  is  the  awe  and  reverence  in  which  we  hold  him,  that 
his  name  is  mentioned  with  bated  breath,  and  therefore,  I  forbear 
here  to  pronounce  his  august  appellation.  It  is  possible  that  you 
and  the  gentlemen  of  the  convention  will,  without  further  descrip- 
tion, be  able  to  recognize  the  one  of  whom  I  have  been  spent- 
ing.  You  will  therefore  see  that  my  duties  as  a  citizen,  as  a 
hospitable  inhabitant  of  this  southern  land,  cannot  be  easily  set 
aside  for  the  purposes  of  my  own  pleasure,  and  I  am  therefore 
denied   being  with   you   at   the   convention. 

I  trust  all  your  deliberations  may  be  thoroughly  harmonious, 
engaging  in  interest,  full  of  suggestion  and  assistance  to  all  who 
shall  participate  therein,  and  that  you  may  all  have  the  best 
and  jolliest  time  ever  granted  the  American  Street  Railway  Asso- 
ciation's delegates  and  friends.  Bear  in  mind  please,  that  I  am 
with  you  in  spirit,  and  accept  my  most  cordial  greetings  for  your- 
self and  all  my  street  railroad  associates. 

Most  sincerely  yours, 

C.  D.  Wyman. 
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THE  EXHIBITS. 


And  now  for  the  exhibits;  for  what  would  a  convention  be  with- 
out the  display,  the  seductive  souvt-nir  and  the  genial  supply  man. 
All  these  have  grown  to  large  proportions,  and  certainly  constitute  a 
most  important  part  of  the  convention. 

This  year  we  had  the  advantage  of  practically  everything  under 
one  roof,  and  building  comfortably  warm, — though  it  was  a  kind  prov- 
idence which  waschietly  responsible  for  the  latter  fact.  The  classifi- 
cation was  the  best  yet  attained,  but  this  can  be  still  further  improved 
by  insisting  that  all  operating  exhibits  which  produce  much  noise  be 
relegated  to  a  distant  portion  of  the  building,  as  far  removed  from  the 
session  rooms,  and  everybody  else,  as  possible.  During  a  good  part 
of  the  time  one  single  operating  exhibit  made  sufficient  noise  to  make 
it  almost  impossible  to  converse  in  the  main  hall,  and  those  in  the 
back  part  of  the  two  session  rooms  might  as  well  have  been  in  the 
Cave  of  the  Winds  for  all  they  could  hear.  We  recognize  the  right 
and  necessity  of  making  a  noise,  (though  a  manager  would  never 
dare  to  make  such  a  noise  on  the  street)  but  the  rights  of  others  should 
also  be  recognized,  and  many  an  exhibitor  lost  valuable  opportuni- 
ties of  explanation,  simply  because  a  manager  had  reached  a  point 
where  he  could  longer  endure  having  his  ear  shouted  into. 

The  placing  of  exhibits  this  year  was  gratifying.  Never  before 
had  so  many  been  in  place  on  the  opening  morning  as  this  year. 
The  decorations  were  pleasing  and  as  a  rule  not  overdone,  and  while 
there  was  a  sad  lack  of  room  in  which  to  spread  out,  still  in  the 
aggregate  a  vast  amount  of  apparatus  and  goods  were  shown,  and 
the  exhibit  as  a  whole  was  very  satisfactory,  and  certainly  was 
creditable  to  the  supply  men.  A  gentleman  whose  business  required 
his  presence  with  the  display  at  several  other  conventions  during 
the  year,  and  who  attended  the  street  railway  convention  for  the  first 
time,  expressed  his  amazement  at  the  magnitude  of  the  exposition, 
and  stated  that  without  question  it  comprised  the  largest  and  best 
display  made  by  any  association  during  the  whole  year. 


The  lighting  arrangements  were  excellent,  as  were  also  the 
facilities  for  power  to  operate  the  various  apparatus  which  it  was 
desired  to  show  in  motion.  The  railroad  switch  to  the  main  entrance 
was  a  greatly  appreciated  feature  of  unloading,  nor  were  any  com- 
plaints made  as  to  excessive  charges  for  teaming,  carpenter  work,  etc- 

The  general  expression  among  supply  men  was  that  managers 
devoted  more  time  than  usual  this  year  to  a  careful  study  and  inspec- 
tion of  the  displays.  Also  a  larger  number  of  orders  were  booked 
this  convention  than  in  several  years.  In  fact,  we  know  of  several 
managers  who  purposely  deferred  placing  orders  several  months  in 
order  to  do  so  at  the  convention  after  a  comparative  examination. 
There  were  a  smaller  number  of  fake  devices  this  time,  and  it  is  a 
matter  of  congratulation  that  these  exhibits  are  decreasing  each 
year. 

Altogether  the  exhibit  hall  was  something  to  be  proud  of,  and 
illustrated  as  is  done  in  no  other  manner,  the  magnitude  and  import- 
ance of  the  industry  which  calls  it  into  existence.  The  arrangement 
for  barring  out  the  general  public  during  those  hours  in  which  the 
railway  men  desired  to  make  inspection,  was  highly  satisfactory;  and 
the  settmg  aside  of  Wednesday  evening  for  the  citizens  was  gladly 
availed  of,  and  a  large  number  turned  out  then. 

The  telegraph  and  telephone  facilities  in  the  building  were  appre- 
ciated, and  the  city  cars  were  run  with  sufficient  frequency  between 
the  hall  and  hotels,  to  accommodate  everybody  nicely. 

The  exposition  of  street  railway  appliances,  of  1897,  will  go  on 
record  as  a  grand  success  in  all  respects. 

The  Pettingell-Andrews  Company,  of  Boston,  exhibited  the  Trojan 
jack. 

Obe.  Cullison,  of  York,  Pa.,  exhibited  the  Cullison  automatic  car 
fender. 
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INTERIOR    EXHIBIT,   PECKHAM    TRUCK   COMPANY. 


Julian  L.  Yale  &  Co.  of  Chicago  were  represented  by  Townsend  V. 
Church.  

The  Akron  Kleanit   Company  had  an  exhibit  in  charge  of  W.  K. 
Dreseler.  

J.  Paul  Baker  attended  in  the  interest  of  the  Baltimore  Car  Wheel 
Company. 

George  F.  Brandon  of  Utica,  N.  Y.,  exhibited  a  new  life  guard  of 
his  invention.  

Franklin  Rice  represented  the  Dayton  Automatic  Car  Switch  Co., 
of  Dayton,  Ohio. 


Herman  Falk  and  C.  S.  Jones  represented  the  Western  Gear  Com- 
pany, Milwaukee. 

A.  H.  Sisson  of  the  Jewett  Car  &•   Planing  Mill  Company,  Jewett, 
Ohio,  was  present. 

W.  E.  Dutton  was   present   in  the   interests  of  the  VanDorn  Iron 
Works,  of  Cleveland. 


E.  F.  DeWitt,  the  well  known  sand  box  man,  had  a  nice  space  and 
an  interesting  exhibit. 

W.  E.  Tench  represented  Crage  &  Tench  of  Buffalo,  general  con- 
tractors for  public  works. 

The  Watson-Stillman  Company,  New  York,  was  represented  by 
Henry  A.  Boyd  of  Buffalo. 


A.  G.  Hathaway  of  Cleveland  was  present  greeting  his  friends  and 
laying  pipe  for  new  business. 


F.  G.  Fuller  represented  W.  R.   Brixey  of   Day's   Kerite.     Mr. 
Fuller  was  warmly  welcomed. 


C.  E.  Greene,  of  Niagara  Falls,  exhibited  a  line  of  high  voltage 
glass  and  porcelain  insulators. 


Frank  McGovern,  of  the  firm  of  Rossiter,   McGovern  &  Company, 
did  the  honors  for  his  concern. 


The  Seamless  Structural  Company,  Milwaukee  was  represented  by 
Garson  Myers  and  Frank  Randall. 


The  Paige  Iron  Works  of  Chicago  were  very  ably  represented  by 
their  engineer,  E.  S.  Nethercut. 


The  John  Stephenson  Company,  distributed  a  valuable  little  book  of 
tables  of  cost  of  construction,  etc. 


John  A.  Stewart,  president  of  the  Stewart  Electric   Company,  Cin- 
cinnati, represented  his  company. 


Robert  Skeen  of    the  Skeen  Electric  Switch  &   Signal  Company 
showed  its  appliances  in  operation. 


Bailey  Whipple,  general  sales  agent  of  the  Jandus  Electric  Com. 
pany,  was  in  charge  of  its  exhibit. 


H.  M.  Daggett,  Jr.,  represented  the  Lombard  Hydraulic  Brake  Com- 
pany of  6i  Hampshire  street,  Boston. 


The  Bibber- White  Company,  49  Federal  street,  Boston,  was  repre- 
sented by  Charles  E.  Bibber,  treasurer. 


F.  D.  Russell,  manager  of  the  Rochester  Car  Wheel  Company, 
Rochester,  N.  Y.,  represented  his  company. 


The  Chicago  Insulated  Wire   Company  was   represented   by   its 
secretary  and  treasurer,  William  M.  Smith. 


The  Heine  Boiler  Company,  St.  Louis,  made  no  exhibit,  but  was 
represented  by  H.  B.  Ham,  its  Boston  agent. 


Frederick  R.  Chase  was  in  attendance  in  the  interest  of  Hoopes  & 
Townsend,  bolt,  nut  and  rivet  works,  Philadelphia. 
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THE    WESTINGHOUSE    EXHIBIT. 


L.  A.  Sayre  displayed  a  full   line  of  the  conductor's  and  office  can- 
celling punches  manufactured  by  L.  A.  Sayre  &  Co. 


.M.  B.  Austin  of  Chicago  and  E.  T.  Spencer  of  St.  Louis  repre- 
sented the  Safety  Insulated  Wire  &  Cable  Company. 


B.  F.  Swartz  was  present  in  the  interest  of  the  Lehigh  Car,  Wheel 
&  Axle  Works,  McKee,  Fuller  &  Co.,  Catasauqua,  Pa. 


The  St.  Louis  Register  Company  and  the  Hildreth  \'arnish  Com- 
pany were  represented  by  Giles  S.  Allison  of  New  York. 


John  T.  McRoy  of  Chicago   exhibited  samples  of  his  four  and  six- 
lube  vitrified  clay  ducts  for  underground  conduit  work. 


J.  M.  Jones,  Jr.,  of  J.  M.  Jones'  Sons,  West  Troy,  N.  Y.,  street  rail- 
way car  builders,  was  present  throughout  the  convention. 


E.  T.  Warner,  treasurer,  represented  the  Parrish  Signal  Company 
of  Jackson,  .Mich.,  manufacturer  of  automatic  electric  signals. 


The  .Solar  Carbon  &  .Manufacturing  Company  of  Pittsburg  did  not 
exhibit  but  was  represented  by  I'.  M.  Laughlin  and  H.  K.  Webb. 


Joseph  Pomeroy  of  Pomeroy  &  Fischer,28  and  30  I-  rankfort  street 
New  York,  showed  with  a  line  of  paints,  colors,  varnishes,  etc. 


The  Webber  Rail  Joint  Company,  of  New  York,  exhibited  sam- 
ples of  the  Webber  rail  joint,  being  represented  by  Richard  Devens. 


Scott  H.   IJlewett,  second   vice-president  of  the   Missouri  Car  & 
Foundry  Company,  was  another  of  the  large  delegation  from  his  city. 


.Samuel  W.  (ilover  of  the  Post-Glover  Electric  Company,  Cincin- 
nati, was  present  and  worked  hard  for  that  city  for  the  next  conven- 
tion. 


J.  M.  Atkinson  began  representing  his  firm  on  Monday  afternoon 
and  continued  to  do  so  with  a  great  deal  of  vigor  until  it  was  all 


Albert  B.  Herrick,  of  Herrick  &  Burke,  of  150  Nassau  street,  New 
York,  displayed  that  firm's  portable  and  adjustable  testing  switch- 
board. 

McCardell,  West  &  Co.  of  Trenton,  N.  J.,  exhibited  the  "  Trenton  " 
emergency  wagon  on  the  track  space.  Represented  by  J.  R.  Mc- 
Cardell. 


The  Springfield  Manufacturing  Company,  of  Bridgeport,  Conn., 
was  represented  at  the  convention  by  j.  T.  (rriffin  and  G.  W. 
Jackman. 

O.  K.  Sackett  it  Co.  of  Niagara  Falls  exhibited  their  automatic 
trolley  catcher,  which  attracted  considerable  attention  and  favorable 
comment. 


The  Detroit  Stove  Works  had  a  line  of  seat  and  floor  car  heaters, 
all  cast  iron  with  parts  interchangeable,  which  was  in  charge  of  II. 
L.  Schutt. 

The  track  exhibit  of  the  McGuire  Company  of  Chicago,  was  a 
large  double  sweeper  built  for  the  North  Hudson  County  Railway 
Company. 


The  A.  Mertes  Manufacturing  Company,  Allegheny,  I'a.,  was  rep- 
resented by  J.  M.  Parsons,  superintendent,  J.  A.  Donaldson  and 
Charles  Surrit.  

B.  D.  Tillinghast  represented  the  Duff  Manufacturing  Company 
of  Allegheny,  Pa.,  which  exhibited  a  complete  line  of  track  and 
other  railway  jacks. 

The  Leonhardt  Wagon  Manufacturing  Company  of  Baltimore 
exhibited  on  the  track  two  types  of  emergency  wagon.  Represented 
by  William  M.  lv(?s. 
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E.  J.  Robinson,  general  manager  of  the  Laclede  Car  Company,  St. 
Louis,  looked  after  the  interests  of  his  concern  and  was  welcomed  by 
many  friends. 

The  New  York  Car  Wheel  Company  was  represented  by  John  A. 
Gardner,  of  New  York,  J.  H.  Yardley,  of  Philadelphia,  and  J.  D. 
Rhodes,  of  Pittsburg.  

Baker  &  Co.,  manufacturers  of  platinum,  Newark,  distributed  a 
tastety  booklet  describing  the  source  of  supply  and  giving  other 
interesting  information. 


THE    STERLING  SOUVENIR. 

The  Hunter  Illuminated  Sign  Company  and  the  Hunter  Automatic 
Fender  Company  of  Cincinnati  were  represented  at  the  convention 
hall  by  Lytle  J.  Hunter.        

The  Trojan  Button  Fastener  Company,  Troy,  N.  Y.,  showed  the 
Ham  bronze  sandbox  which  is  manufactured  by  it.  The  exhibit  was 
in  charge  of  R.  H.  Ham. 

D.  C.  Sweet  of  Springfield,  Mass..  exhibited  one  of  his  car  wheel 
grinding  machines  which  was  displayed  in  a  conspicuous  place  and 
attracted  much  attention. 

J.  G.  White  Si  Co.,  engineers  and  contractors,  29  Broadway,  New 
York,  were  represented  at  the  convention  by  J.  G.  White,  H.  H.  Har- 
rison and  G.  H.  Walbridge. 


The  Okonite  Company  had  an  exhibit  of  feeders  that  called  for 
many  compliments.  The  company  was  represented  by  Capt.  Willard 
Candee  and  J.  N.  Partridge. 

The  J.  G.  Brill  Company  displayed  on  the  track  space  one  of  its 
standard  vestibuled  snow  sweepers  and  a  standard  lo-bench  open 
car  mounted  on  a  21-E  truck. 

Gustave  Fischer,  chief  assistant  engineer  for  the  tramways  at  Sid- 
ney, Australia,  took  advantage  of  the  convention  to  become  acquainted 
with  the  way  "  we  do  things." 


Herman  Hirsch  of  New  York,  representing  C.  Buschner,  displayed 
a  truck  model  equipped  with  roller  bearings  which  it  is  claimed  save 
33K  pc  <^6"t  in  motive  power. 

The  Columbia  Incandescent  Lamp  Company  of  St.  Louis  was  rep- 
resented by  its  secretary  and  treasurer,  A.  C.  Garrison,  who  was  pres- 
ent throughout  the  convention. 


A.  W.  Morrell  of  the  electrical  department  of  the  Miller-Knoblock 
Company,  South  Bend,  Ind.,  called  particular  attention  to  his 
method  of  refilling  commutators. 


The  American  Mutual  Indemnity  Company  of  Scranton,  Pa.,  was 
represented  by  the  genial  Newton  Jackson,  the  general  superin- 
tendi-nt,  who  made  himself  ubiquitous. 


Joseph  F..  Lockwood,  president  of  the  Michigan  Electric  Company 
of  Detroit  dealer  in  electrical  machinery  and  supplies  and  agent  of 
the  General  Electric  was  in  attendance. 


J.  R.  Cravath  of  the  Cravath  Manufactnring  Company,  Chicago, 
exhibited  his  excessive  current  recorder  and  attracted  more  attention 
than  any  of  the  small  exhibitors  present. 


John  A.  Roebling's  Sons  Company,  was  represented  by  General 
Manager  Shippey,  Messrs.  Cockey,  Walsh,  William  Doyle  and  West- 
ern Manager  George  C.  Bailey  of  Chicago. 


The  Partridge  Carbon  Company  was  represented  by  the  president, 
E.  F.  Mcintosh,  and  the  general  manager,  James  Partridge.  Every- 
body got  a  "  Scratch  him  on  the  back  "  card. 


The  Milwaukee  Rail  Joint  &  Bonding  Company  exhibited  the  Aus- 
tin patented  rail  joint  which  is  meeting  with  so  much  favor.  Its  rep- 
resentative was  E.  E.  Warner  of  Milwankee. 


The  exhibit  of  the  Billings  &  Spencer  Company  was  made  in  con- 
nection with  that  of  the  Central  Electric,  of  Chicago,  which  had  a 
full  line  of  the  B.  &  S.  supplies  nicely  displayed. 


Roland  Gerry  was  at  the  convention  representing  Jones  &  Laugh- 
lin.  Limited,  of  Pittsburg  and  distributing  the  well  known  little 
books  of  "  L'seful  Information  for  Business  Men." 


The  business  of  the  Keystone  Electrical  Instrument  Company  was 
cared  for  by  J.  F.  Stevens  of  Philadelphia,  who  exhibited  some 
new  switchboards,  meters  and  special  apparatus. 


The  Clark  Stteet  Car  Brake  Company  had  brakes  applied  to 
trucks  in  the  exhibit  of  the  Steel  Motor  Company  and  the  Murphy 
wheel  grinder.     Represented  by  Horace  F.  Clark. 


Robert  H.  Derrah,  clerk  to  the  president  of  the  West  End  Bos- 
ton was  present  at  the  convention  and  distributed  copies  of  his 
"  Street  Railway  Guide  for  Eastern  Massachusetts." 


CHRISTENSEN   AIR, BRAKE    EXHIBIT. 


A  curve-taking  trolley  harp  and  a  crossing-taker  patented  by  W. 
H.  Russel  are  described  in  the  prospectus  of  the  Russel  Manufact- 
uring Company,  represented  at  the  convention  by  Mr.  Russel. 


The  Dorner  &  Dutton  Company  of  Cleveland,  exhibited  two  of  its 
trucks;  the  single  truck  was  under  the  car  of  the  G.  C.  Kuhlman 
Company  and  the  double  truck  in  the  hall.  Represented  by  W.  A 
Dutton.  

The  Railway  Register  Company,  New  York,  was  represented  by  its 
general  manager,  Edward  Beadle,  who  has  attended  nearly  every 
convention  since  the  organization,  and  President  H.  W.  Watson,  of 
Buffalo. 
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EXHIBIT    OF    THE    GENERAL    ELECTRIC    COMPANY. 


The  Electric  Mutual  Casualty  Association,  of  Philadelphia,  was 
well  represented  at  the  convention  by  the  secretary,  W.  W.  Whar- 
ton, and  a  large  number  of  its  members.  Headquarters  in  the  hall 
were  at  Space  40-  

President  Meachem  and  .Secretary  \'osburgh,  of  the  New  Process 
Rawhide  Company,  Syracuse,  were  both  present  renewing  acquain- 
tances with  a  large  number  of  customers,  and  adding  some  new  ones 
to  the  already  long  list.         

The  Standard  Paint  Company  was  represented  by  the  western 
manager,  J.  G.  Shainwald,  who  accompanied  the  Chicago  delegation. 
The  "  P.  &  IS."  souvenirs  were  handsome  leather  books,  white  for 
ladles  and  black  for  gentlemen. 


The  Taunton  Locomotive  Manufacturing  Company  of  Taunton, 
Mass.,  displayed  two  of  the  well-known  snow  plows,  one  nf  which 
was  sold  to  the  Buffalo  railway.  This  company  was  represented  by 
Wendell  &  MacDuffie  of  New  York. 


George  S.  Whyte  of  the  I.eschen-Macomber-Whyte  Company  of 
Chicago,  western  agent  for  the  Crefeld  Klectric  Works,  represented 
his  company  and  distributed  leather  match  safes  as  souvenirs;  also 
"  The  Clink  of  the  Ice,"  by  Kugene  Kield. 


The  Uuquesne  Forge  Company,  Pittsburg,  was  represented  by 
David  S.  Bissel  and  exhibited  forged  steel  gears  for  motors,  the  first 
to  be  placed  on  the  market.  This  company  has  been  engaged  in 
making  heavy  forgings  for  the  last  40  years. 


(ieorge  M.  lirown,  manager  of  the  Pearson  Jack  Company,  156 
Fifth  avenue.  New  York,  was  pri-sent  to  exchange  greetings  with 
his  old  frienrls  and  advisi-  strangers  as  to  the  45  street  railway  com- 
panies which  use  the  Pearson  replacing  jack. 


The  G.  C.  KuhlmanCompany  of  Cleveland  exhibited  a  closed  vesti- 
buled  car,  42  ft.  6  in.  over  all,  provided  with  longitudinal  seats,  which 
was  very  handsome  in  appearance  and  caused  much  favorable  com- 
ment.   Mr.  Kuhlman  represented  his  company. 


One  of  the  most  novel  exhibits  was  that  of  the  Paper  Vending 
Machine  Company,  of  St.  Louis.  It  was  a  mechanical  and  noiseless 
newsboy  for  street  cars — a  cent  in  the  slot  machine.  Robert  A. 
Schlegel,  president  of  the  company  was  in  charge. 


Charles  R.  Brown  represented  the  Pratt  &  Letchworth  Company, 
of  Buffalo,  which  exhibited  a  line  of  car  castings,  both  malleable  iron 
and  steel,  being  the  only  company  showing  steel  castings.  H.  C. 
Edson  and  President  Letchworth  were  also  present. 


The  Bowen  face  proctector  for  motormen,  the  simple,  cheap  and 
safe  substitute  for  vestibules  on  street  cars  was  shown  by  the  inven- 
tor. John  Bowen.  Mr.  Wendell,  of  Wendell  &  McDuffie,  New  York, 
who  will  handle  this  device,  was  also  in  attendance. 


Edmund  G.  Fischer,  manager  of  the  railway  department,  repre- 
sented the  McMullan  Woven  Wire  Kence  Company,  of  Chicago, 
which  showed  samples  of  its  fencing  so  much  used  on  steam  roads. 
Green  seal  card  cases  were  tendered  as  souvenirs. 


The  Mitchell  Tempered  Copper  Company,  which  makes  a  spec 
ialty  of  pure  tempered  copper  castings,  commutator  bars  and  seg- 
ments was  represented  by  J.  C.  Ruhl,  who  put  in  his  appearance  on 
Wednesday  and  remained  throughout  the  convention. 


The  American  Rail  Joint  &  Manufacturing  Company  of  Cleveland 
was  represented  by  W.  E.  Ludlow  and  showeil  samples  of  its  joints, 
the  American  "standard,"  which  wen-  displaye<l  in  the  convention 
hall.    The  company  also  had  an  exhibit  at  the  International. 
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D.  N.  Long  of  LaSalle,  N.  Y.,  exhibited  an  acetylene  headlight  for 
streetcars  which  has  been  in  service  on  the  Buffalo  &  Niagara  Falls 
road  and  proved  eminently  satisfactory;  a  recent  order  was  taken 
for  Kansas  City.    The  exhibit  was  in  charge  of  L.  A.  Uietrick. 


\V.  J.  Kauffman  and  L.  A.  Loichat  represented  the  Kauffman- 
Conkell  Company,  of  Canton,  O.,  and  displayed  working  models  of 
an  improved  section  insulator,  and  the  K-C  emergency  trolley  sys- 
tem.   Both  of  these  devices  were  examined  with  much  interest. 


T.  C.  White,  manager  of  the  electrical  department  of  the  Central 
L'nion  Brass  Company  of  St.  Louis,  represented  his  company  and 
displayed  a  line  of  electrical  and  railway  supplies.  The  souvenirs 
of  this  company  were  miniature  commutators  and  were  much  in 
demand. 


The  Gar)  Electric  Company  of  Akron,  Ohio,  had  a  handsome 
exhibit  of  portable  telephones  for  street  railways,  hotels  and  factories, 
which  was  in  charge  of  M.  Garl.  Connection  was  established 
between  the  Kuhlman  car  on  the  track  and  the  space  in  the  conven- 
tion hall. 


A.  O.  Morton  of  Boston  showed  a  full  line  of  street  car  jacks  from 
8  tons  to  70  tons  in  capacity;  also  the  sure  drop  track  jack,  which  is 
claimed  to  be  the  only  one  with  a  positive  trip,  and  the  ball-bearing 
jack  for  heavy  bridge  work.  H.  A.  Norton  and  E.  T.  Tref ether  were 
in  charge. 


THE   STANDARD   AIR-BRAKE    EXHIBIT. 

The  Brandt  automatic  car  sliding  door  which  is  impossible  to  jar 
open  was  the  subject  of  much  favorable  comment  by  reason  of  its 
simplicity  and  effectiveness.  This  door  and  the  Zimmerman  eccen., 
trie  brake  were  exhibited  by  S.  W.  Brandt  of  Brandt  &  Zimmer- 
man, Troy,  N.  Y.  

The  Buda  Foundry  &  Machine  Company,  of  Chicago,  exhibited 
the  Paulus  track  drills,  showing  drills  for  T-rails  and  ii-in.  girders. 
With  this  drill  driven  by  hand  a  ~/i-\n.  hole  was  put  through  a  J^-rail 
web  in  i  minute  and  28  seconds.  The  company  was  represented 
by  Charles  Parsons. 

The  Cambria  Iron  Company  of  Johnstown  and  Philadelphia 
exhibited  sections  of  rails  of  different  types,  girders,  guards,  T's, 
etc.,  and  specimens  of  its  rail  joints.  Also  an  extensive  series  of 
drawings.  W.  A.  Washburn  of  33  Wall  street.  New  York,  rep- 
resented the  company. 

P.  C.  Ackerman  of  New  York,  F.  A.  Donohoe  of  Chicago  and  Frank 
B.  Porter  of  New  York,  attended  the  convention  to  represent  the 
American  Electrical  Works  of  Providence,  R.  L  The  souvenirs  of 
this  company  were  most  useful  for  an  occasion  of  this  kind,  being 
decks  of  playing  cards. 


Allen  V.  Garratt,  chief  engineer,  represented  the  Lombard  Water 
Wheel  Governor  Company,  of  Boston,  and  exhibited  photographs  of 
recent  designs  for  governors  for  steam  and  water  power  plants. 
Many  requests  were  received  for  the  literature  of  this  company  on 
the  subject  of  governors. 

The  Pennsylvania  Steel  Company,  of  Steelton  had  secured  space 
inside  the  hall  but  preferred  to  exhibit  outside  and  was  located  just 
outside  the  main  entrance  where  a  few  of  its  frogs,  switches  and  a 
sample  of  its  steel  tie  work  were  displayed.  The  company  was  rep- 
resented by  C.  W.  Reinoehl. 


The  Cleveland  Frog  &  Crossing  Company  of  Clevelaud,  O.,  made 
a  display  of  special  work  comprising  one  steel  center  frog,  one  cast 
steel  center  frog,  one  spring  rail  frog,  one  split  swing  switch  and  one 
derailing  switch.  The  company  was  represented  by  G.  C.  Lucas, 
Frank  A.  Lapham  and  A.  Powell. 


The  exhibit  of  the  portable  car  safes  and  registers  made  by  the 
Mehling  Manufacturing  Company  of  Cleveland  was  located  at  the 
International.  The  company  was  represented  by  F.  B.  Many,  man- 
ager, and  F.  R.  Briggs,  general  agent.  We  are  advised  that  this  safe 
has  been  adopted  on  seven  roads  since  April. 


John  Murphy.general  superintendent  of  the  United  Traction  Com- 
pany, of  Pittsburg,  and  president  of  the  Murphy  Manufacturing 
Company,  exhibited  the  car  wheel  grinder  of  his  name.  The 
grinder  was  shown  in  operation  dressing  the  wheels  of  a  Baltimore 
truck.     Mr.  Murphy  was  assisted  by  John  Daly. 


The  Electric  Storage  Battery  Company,  of  Philadelphia,  had  in  its 
exhibit  55  "chloride"  accumulator  cells,  giving  a  iio-volt  current; 
these  were  connected  to  a  switchboard  arranged  to  demonstrate  the 
value  of  the  storage  battery  as  a  regulator  for  power  stations.  The 
display  was  in  charge  of  J.  Y.  Bradbury,  of  Philadelphia. 


A  practical  test  of  the  Rochester  hose  bridge  was  made  by  every 
car  running  to  the  convention  hall  and  there  were  few  exhibits  that 
were  examined  with  any  greater  interest  or  by  so  large  a  number  of 
railway  men.  R.  P.  Barbour  was  in  attendance.  The  bridge  weighs 
180  lbs.  and  will  carry  30  tons;  it  collapses  to  6  in.  in  width. 


The  Barney  &  Smith  Car  Company  of  Dayton,  Ohio,  occupied 
space  near  the  entrance  of  the  assembly  room  and  exhibited  its  new 
class  G  single  truck  and  its  class  H  double  truck,  which  is  also  new; 
both  of  these  were  equipped  with  General  Electric  motors.  H.  E. 
Esterbrook,  H.  Tessyman  and  F.  E.  Huntress  represented  the  com- 
pany. 

The  VanWagoner  &  Williams  Hardware  Company  was  repre- 
sented by  the  president,  C.  S.  VanWagoner,  and  by  its  agents,  C.  N. 
Wood,  of  Boston,  Mayer  &  Englund,  of  Philadelphia,  Hayes  & 
Arthur,  of  Cleveland,  Eugene  Munsell  &  Company,  of  Chicago, 
James  Clark,  Jr.  &  Co.,  of  Cincinnati,  and  Arthur  H.  Partridge  of 
St.  Louis.  

The  E.  T.  Burrowes  Company  of  Portland,  Me.,  was  prominently 
located  on  the  aisle  in  the  main  hall.  On  either  side  were  models 
showing  open  and  closed  car  curtains  in  eight  different  styles.  Within 
60  days  its  No.  S3  has  been  specified  on  over  400  new  cars.  The  new 
open  car  fixture  was  highly  commended  by  all  who  examined  it. 
The  exhibit  was  in  charge  of  H.  H.  Russell  and  W.  S.  Calhoun. 


D.  J.  Sinclair,  of  Caledonia,  Livingston  county,  X.  Y.,  displayed 
the  automatic  coupling  patented  by  him.  This  coupling  is  simple  to 
operate,  sure  in  action,  and  while  especially  adapted  to  trolley  cars 
or  traction  engines,  can  be  used  for  all  kinds  of  lifting,  holding  and 
drawing.  Mr.  Sinclair  was  kept  busily  engaged  in  explaining  its 
operation,  and  it  received  many  commendations  for  its  good  points. 


The  Corning  Brake  .Shoe  Company  of  Corning,  N.  Y.,  was 
represented  by  Francis  Granger  and  H.  T.  Mercur,  and  had  a  very 
handsome  exhibit  on  the  main  isle.  The  Corning  shoe  has  a  chilled 
body  with  soft  cast  iron  insets.  Shoes  were  shown  which  had  run 
55,000  miles  on  the  Buffalo  S:  Niagara  Falls  line  and  some  on  the 
Fall  Brook  Railroad  with  records  of  over  25,000  miles  and  11,000 
stops. 
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R.  G.  Woodward  of  the  R.  Graham-Woodward  Equipment  Com- 
pany, 26  Cortlandt  street,  New  York,  was  present  showing  the 
"Standard"  bicycle  holders  and  the  automatic  track  brake  manufac- 
tured by  this  concern.  The  working  model  of  the  brake  was  exhib- 
ited at  the  Cataract  House  and  was  commended  by  all  who  saw  it. 


Will  Christy  of  the  Akron,  Bedford  &  Cleveland  was  prominent  at 
the  convention.     With  him  came  the  W.  &  W.  oil  journal  box.     This 


corner  of  Walnut  and  6th  streets,  a  block  above  the  convention  hall, 
and  nearly  all  the  delegates  took  the  opportunity  thus  afforded  for 
seeing  this  switch  in  operation.  The  company  was  represented  at 
the  convention  by  its  president,  W.  C.  Wood,  R.  A.  Baldwin  and  M. 
W.  Conway. 


The    Clonbrock    Steam    Boiler   Company    of    Brooklyn    was  rep- 
resented by  its  president,  Thomas  K.  Morrin,  and  showed  models  of 


box  is  but  a  trifle  longer  than  the  ordinary  box  and  requires  that  the 
axles  be  extended  2  or  3  in.  In  this  extension  is  a  simple  form  of 
centrifugal  pump  which  throws  the  oil  up  into  channels  which  con- 
duct it  directly  to  the  bearing,  keeping  the  latter  batheil  in  oil. 


One  of  the  automatic  electric  switches  of  the  New  York   .Switch  & 
Crossing  Company,  Hoboken,  was  installed  on  the  Gorge  road  it  the 


the  Morrin  "climax"  boilers  and  photographs  of  a  number  of  the 
plants  which  have  been  recently  installed;  among  these  was  that  at 
the  Nashville  Centennial,  which  aggregated  2,500  h.  p.  The  souvenirs 
were  sets  of  photographs,  mounted  on  heavy  cards  and  tied  together 
by  a  silk  cord. 

The  Columbia  Machine  Works,  Buehler  &  I'latt  of  Brooklyn,  were 
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represented  by  George  Huehler  and  W.  R.  Kerschner,  who  seem- 
ingly had  things  their  own  way  and  took  25  trial  orders  the  first  day 
of  the  convention.  The  exhibit  comprised  car  trimmings,  com- 
mutators, bearings,  trolley  wheels,  bearing  metals,  forged  commutator 
bars  and  controller  parts,  and  was  quite  an  attractive  one. 


The  American  Car  Company  of  St.  Louis,  exhibited  one  of  its  cars 
on  the  track  space  in  front  of  the  convention  building.  It  was 
mounted  on  maximum  traction  trucks  and  seated  36  persons,  the 
seats  being  of  the  reversible  cross-bench  type,  built  by  the  Scarritt 
Furniture  Company  of  St.  Louis.  President  Sutton  and  E.  J.  Lawless 
of  New  York,  eastern  agent  of  the  American  Car  Company,  attended 
the  convention. 


W.  T.  Van  Dorn  of  Chicago  represented  his  company  and 
exhibited  his  automatic  couplers  for  street  cars  and  the  ball  and 
socket  joints.  On  the  wall  was  a  handsome  collection  of  framed 
photographs  and  blue  prints  showing  the  couplers  as  adopted  by  var- 
ious companies.  Mr.  Van  Dorn  said  that  he  had  no  kick  coming, 
having  sold  140  couplers  and  140  ball  joints  within  20  minutes  after 
the  convention  assembled. 


The  Taylor  Electric  Truck  Company,  of  Troy,  N.  V.,  exhibited  two 
of  the  Taylor  double  trucks,  one  equipped  with  two  motors  (four  to 
the  car)  and  the  other  with  one  motor  (two  to  the  car)  and  its  latest 
design  of  single  truck,  which  were  displayed  inside  the  hall.  On  the 
track  outside  was  an  improved  heavy  single  truck  with  extension 
truss  for  long  open  cars.  John  Taylor,  A.  T.  Reynolds  and  G.  A. 
Tapper  were  in  attendance. 

F.  W.  Sargent  represented  the  Sargent  Company,  of  Chicago. 
In  addition  to  the  "diamond  S  "  brake  shoe,  composed  of  expanded 
steel  and  soft  cast  iron,  the  company  exhibited  models  showing 
the  use  of  expanded  metal  with  soft  composition  filling.  Among 
those  displayed  were  shoes  which  had  been  subjected  to  service 
tests  on  both  steam  and  street  roads.  Mr.  Sargent  was  assisted  by 
A.  T.  Herr  and  G.  H.  Sargent. 


As  for  many  years  past  the  John  Stephenson  Company  of  New 
York  made  no  exhibit  at  the  convention.  But  U.  W.  Pugh  rep- 
resented the  company  and  spent  the  four  days  in  visiting  with  his  old 
friends  and  making  new  ones.  The  Stepheuson  souvenir  this  year 
was  the  one  adopted  as  "standard"  by  the  company,  a  leather 
memorandum  book;  on  the  inside  covers  are  the  original  tramcar 
built  by  John  Stephenson  in  1831  and  the  1897  model. 


The  Monarch  Stove  &  Manufacturing  Company,  of  Mansfield,  O., 
exhibited  the  "monarch"  track  cleaner.  In  the  convention  hall 
were  a  sample  cleaner  and  a  handsome  full-size  nickel-plated  model 
made  for  exhibition  purposes  solely;  outside,  two  other  "  monarchs  " 
were  attached  to  cars  exhibited  on  the  track  space.  All  attracted  a 
a  great  deal  of  attention.  The  company  was  represented  by  E.  C. 
Baxter,  general  manager,  Fred  Dew  and  W.  T.  Hurst. 


The  exhibit  of  the  Steel  Motor  Company,  of  Johnstown,  Pa.,  was 
in  connection  with  that  of  the  Johnson  Company,  that  company's 
trucks  being  equipped  with  the  steel  motors.  The  single  truck  had 
the  steel  motor  and  the  Clark  hydraulic  brake  (made  by  the  Steel 
Company).  In  all,  three  motors  were  shown,  being  of  25,  30  and  50 
h.  p.  respectively.  The  company  was  represented  by  J.  A.  Ruther- 
ford, O.  D.  Henry,  R.  T.  Lane,  secretary,  and  J.  A.  Thomas. 


The  Gold  Street  Car  Heating  Company,  of  New  York  and  Chicago  . 
had  a  very  handsome  booth  and  displayed  a  full  line  of  its  heaters- 
Great  interest  was  displayed  in  its  new  spiral,  wrought  iron  enameled, 
on  which  the  German  silver  wire  is  wound.  The  souvenirs  of  this 
company  were  canes,  which  were  much  sought  after.  The  company 
was  represented  by  E.  E.  Gold,  president;  W.  E.  Banks,  treasurer; 
John  E.  Ward,  manager;  E.  H.  Gold,  H.  E.  Beach  and  F.  Weston, 


The  II.  \V.  Johns  Manufacturing  Company  exhibited  a  full  line  of 
overhead  insulating  material,  including  its  latest  design  of  toggle 
clamp  pole  insulators.  These  are  now  made  and  shown  for  clamping 
feeder  cables  from  No.  0000  up  to  1,000,000  c.  m.  in  area.     There  was 


also  a  full  line  of  the  H.  W.  J.  electric  heaters  for  both  cross-seat  and 
panel  cars;  these  were  shown  in  operation.  The  exhibits  were  in 
charge  of  J.  Emery  Meek,  of  New  York,  and  H.  H.  Luscomb,  of 
Boston. 


The  McGuire  Manufacturing  Company  of  Chicago  was  represented 
by  W.  A.  McGuire,  W.  J.  Cooke,  George  Collins  and  George  Hub- 
bard. There  was  an  extensive  exhibit  comprising  the  McGuire 
standard  suspension  motor  truck,  the  Columbia  heater,  the  "  new 
Columbia,"  ratchet  brake  handles,  etc.  Two  of  the  McGuire  double 
trucks  were  displayed  in  the  General  Electric  space  also.  The  souv- 
enirs were  aluminum-mounted  magnifying  glasses  and  were  very 
much  sought  after. 


Dillworth,  Porter  &  Co.,  were  represented  by  their  New  England 
agent,  William  F.  Ellis,  of  Boston,  and  exhibited  the  Goldie  spike 
and  the  Goldie  claw  safety  tie  plate.  The  Continuous  Rail  Com- 
pany's joint  with  the  base  support  rolled  with  the  rest  of  the  bar, 
and  J.  H.  Sternbergh  &  Sons'  "Harvey"  grip,  rolled  thread,  steel 
bolts  were  also  displayed.  The  handsome  photographs  of  the  inte- 
rior of  the  Boston  Subway  shown  by  Mr.  Ellis  were  the  best  that  we 
have  seen  of  that  work. 


The  Charles  .Scott  Spring  Company  was  represented  by  H.  C. 
Johnson  of  the  railroad  and  D.  S.  Roche  of  the  street  railway  depart- 
ment. The  exhibit  was  most  tastefully  arranged  and  included  speci- 
mens of  all  the  different  types  of  springs  manufactured  for  the  use 
of  street  railways,  from  sash  springs  down  to  truck  springs;  among 
them  was  the  three-quarter  elliptic  now  so  common  on  the  latest 
types  of  trucks.  This  year  the  company  had  its  usual  souvenir — a 
leather  covered  memorandum  book  and  pencil. 


At  the  sign  of  "We  design;  others  copy,"  was  to  be  found  F.  A. 
Estep,  president  of  the  R.  G.  Nuttall  Company  of  Allegheny,  Pa. 
There  were  displayed  specimens  of  the  gears  and  pinions,  bearings, 
trolleys  and  other  lines  of  street  railway  supplies,  making  a  very 
attractive  exhibit.  The  company  was  further  represented  by  its 
agents,  C.  N.  Wood  of  Boston,  George  Povost  of  Pittsburg,  Charles 
Mayer,  of  Mayer  &  England,  and  Hayes  &  Arthur,  of  Cleveland.  A 
new  catalog  made  a  souvenir  that  was  appreciated. 


Wm.  Wharton,  Jr.  &  Co.,  of  Philadelphia,  were  represented  by  R. 
K.  Polk,  manager  of  the  rolling  mill,  J.  C.  Robinson  of  Harrington, 
Robinson  &  Co.,  New  England  agents,  and  Victor  Angerer.  They 
displayed  a  g-in.  girder  crossing  and  several  styles  of  switches;  the 
Wharton  standard;  the  West  End  of  Boston  standard  and  the  L^nion 
Traction  of  Philadelphia  standard  both  of  which  embody  features  of 
the  Wharton;  the  Carver  switch.  Also  the  well  known  unbroken 
rail  special  work  was  shown  as  adapted  for  the  use  of  half-groove 
rails.  

The  exhibit  of  the  International  Register  Company  of  Chicago  was 
an  extremely  interesting  one.  In  addition  to  the  different  registers 
mounted  as  for  use  there  were  displayed  working  models  showing  the 
operation  of  the  interlocking  device,  which  is  a  feature  of  this  com- 
pany's double  registers,  having  two  totalizers.  These  models  had  the 
ordinary  faces  removed  and  plain  glass  substituted,  and  the  mechan- 
ism being  nickel-plated  they  presented  a  handsome  appearance.  A. 
H.  Woodward,  the  manager  of  the  company,  W.  H.  Brown  and  C.  N. 
Wood  were  in  attendance. 


The  Duplex  Car  Company's  car  made  by  the  Jackson  &  Sharp 
Company  which  was  illustrated  in  the  October  Review,  page  701, 
was  mounted  on  a  Peckham  extra  long  truck  equipped  with  General 
Electric  motors  and  electric  brakes  and  was  running  on  the  Gorge 
road  during  the  entire  week.  J.  A.  Lowell,  president  of  the  company, 
and  George  Moore,  the  inventor,  were  in  attendance  and  were  much 
gratified  at  the  interest  taken  in  the  car.  It  is  an  ideal  car  for 
observation  purposes.  A  New  Haven  double  fare  register  kept  tab 
on  the  number  of  passengers. 


The  Creaghead  Engineering  Company  had  a  very  complete 
exhibit  of  its  well-known  flexible  brackets,  both  plain  and  ornamental, 
which  have  become  standard  fur  high  speed  roads.  The  arms  are  of 
steel  and  the  fittings  of  malleable  iron.  It  also  exhibited  a  full  line 
of  overhead  material,  malleable  iron  pole  fittings,  cross  arms,  section 
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insulators,  crossings  and  Bourbon  strain  insulators.  The  display  was 
nicely  arranged  and  was  in  charge  of  G.  R.  .Scrugham.  J.  A.  Cabot 
was  also  there.  The  souvenir  of  the  company  was  a  neat  steel 
pocket  rule  in  a  leather  case. 


I'ullen's  rail  joint  box  is  a  device  which  allows  track  repairers    to 
tighten  up  loose  bolts  without  the  tearing  up  of  the  pavement.      The 


box  lies  along  the  outside  of  tin-  rail  and  is  just  wide- enough  to  allow 
the  insertion  of  a  bar  where  the  cover  is  removed.  It  has  been  in 
service  on  the  tramways  in  Sydney,  Australia,  the  past  three  years 
and  lias  given  excellent  satisfaction.  Orders  have  recently  been 
placed  for  boxes  for  26  miles  of  track.  Henry  W.  I'eabody  &  Com- 
pany, 58  New  street,  New  York,  represent  the  patentee  in  this  coun 
try  and  exhibited  at  the  convention. 
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The  New  Haven  Register  Company  displayed  the  latest  types  of 
its  registers,  including  the  double  type  as  used  on  the  Akron,  Bed- 
ford &  Cleveland,  the  Calumet  of  Chicago,  the  Market  Street  of  San 
Francisco,  the  New  York,  New  Haven  &  Hartford,  and  in  Louisville, 
and  the  triple  type.  The  company  was  represented  by  Willis  M. 
Anthony,  president;  K.  Coleman  Boyd,  vice-president  and  general 
manager;  John  S.  Bradley,  secretary  and  treasurer;  A.  W.  Chappell 
and  A.  N.  Loper.  \'isitors  to  the  exhibit  received  a  very  handsome 
bronze  paper  knife  as  a  souvenir. 


E.  P.  Sharp  of  liuflfalo  had  "Any  old  thing"  and  was  proud  of  it. 
His  object  in  exhibiting  was  to  call  attention  to  the  fact  that  he  has 
repair  parts  for  a  large  number  of  types  of  apparatus  still  used  by 
street  railways,  but  so  far  obselete  that  the  manufacturers  can  not  be 
relied  upon  to  furnish  them.  These  parts  Mr.  Sharp  bought  when 
the  manufacturers  wished  to  reduce  stock  and  can  supply  about  any- 
thing desired.  Two  motors  were  displayed,  a  Sprague  and  an  S.  R. 
G.  Sharp's  combined  price  list  and  convention  program  was  in  the 
hands  of  all.     E.  C.  Fletcher  assisted  Mr.  Sharp. 


The  I).  &  W.  P'use  Company  furnished  an  object  lesson  to  all  who 
were  interested  in  fuses.  This  fuse  is  positively  non-arcing  and  even 
those  in'  the  closest  proxmiity  to  it  did  not  know  that  one  had  been 
burned  out  until  told  of  it.  They  are  made  for  currents  of  from  i  'i 
to  200  amperes  and  from  500  to  2,500  volts,  for  railway,  alternating, 
power,  feeder  and  subway  circuits.  L.  W.  Downes  and  A.  W.  Hutch- 
ins  presided  at  the  the  experiments.  The  souvenirs  distributed  by 
this  company  were  alleged  to  be  working  models;  but  on  opening 
them,  the  fuse  proved  to  be  a  cigar  of  excellent  qualiiy. 


The  representative  of  the  Meaker  Manufacturing  Company,  of 
Chicago,  could  not  have  been  an  Irishman  or  he  never  would  have 
festooned  his  booth  in  green  and  orange.  The  exhibit  included  the 
well  known  Meaker  registers  as  used  on  the  North  Chicago  Railroad, 
the  Union  Traction  Company's  lines  in  Philadelphia  (this  company 
has  over  2,800  Meaker  equipments),  nearly  all  the  St.  Louis  Railroads 
and  the  Union  Railway  of  New  York.  There  was  also  a  model  show- 
ing the  method  of  mounting.  President  J.  W.  Meaker  presided  over 
the  exhibit  in  person,  and  ably  represented  his  company. 


The  Fuel  Economizer  Company,  of  Matteawan,  N,  Y.  was  repre- 
sented by  P.  ].  Challen,  and  exhibited  models,  among  them  the  Si  ,200 
one  exhibited  at  the  World's  Pair,  which  was  lost  and  but  recently 
recovered,  showing  the  construction  and  method  of  application  of 
the  Green  economizer,  and  a  number  of  sample  castings.  Leather 
card  cases  and  memorandum  books  were  distributed  for  souvenirs. 
This  company  has  recently  closed  an  order  for  economizers  for  the 
"Alley  L,"  of  Chicago,  and  just  completed  an  installation  in  the 
new  Harvard  power  house  of  the  West  End  road  of  Boston. 


Forsyth  Brothers  &:  Co.,  of  Chicago  had  one  of  the  most  prominent 
exhibits  at  the  convention,  and  were  kept  busy  showing  their  curtains 
and  fixtures  to  the  visiting  delegates.  A  full-size  cross-section  of  one  of 
the  cars  now  building  for  the  North  Chicago  Street  Railroad,  showed 
their  curtains  and  anti-friction  roller  tip  fixtures  to  good  advantage. 
In  addition  to  this  they  had  a  fine  mahogany  frame  holding  six  cur- 
tains and  fixtures;  these  also  were  of  full  size.  George  H.and  W.  H. 
Forsyth  were  at  the  convention.  Elmer  P.  Morris  also  represented 
them  and  their  goods  were  shown  by  the  American  Car  Company. 


The  Joseph  Dixon  Crucible  Company  was  represented  by  A.  L. 
Haasis  and  John  H.  Baird,  and  exhibited  its  graphite  paint  for  trucks 
which  will  stand  sand  abrasion  and  will  last  for  four  seasons,  its  paint 
for  roofs  and  stacks  which  is  unaffected  by  sudden  changes  of  tem- 
perature, and  its  new  compound  known  as  graphited  wood  grease. 
This  last  is  made  up  of  cedar  pulp,  flake  graphite  and  fats  and  oils; 
it  will  cause  the  worst  gears  to  run  without  noise,  and  it  does  not  ooze 
out  between  the  laps  and  the  cases.  Another  new  compound  was  the 
graphite  dynamo  commutator  lubricant  for  arresting  sparking  on  the 
commutators. 

The  handsome  and  artistically  arranged  exhibit  of  the  Ohio  Brass 
Company  was  the  first  thing  to  catch  the  eye  upon  entering  the  con- 
vention hall.    A  full  line  of  track-bonding  and  overhead  construction 


materials  was  displayed;  also  supplies  for  cars,  commutators,  head- 
lights, steel  gongs,  bearings,  bearing  metals,  adjustable  track -brush 
holders,  wire  track  brooms,  type  D  hangers,  figure  8  devices,  "dir- 
igo"  insulation  in  its  various  forms,  pole  brackets,  etc.  Thermometer 
buttons  were  given  for  souvenirs.  The  exhibit  was  in  charge  of  C. 
K.  King,  secretary,  and  A.  L.  Wilkinson,  special  representative  of 
the  company. 

The  Consolidated  Car-Heating  Company  of  Albany,  N.  Y.,  showed 
a  full  line  of  car  heaters  and  regulating  switches.  The  method  of 
operating  the  switch  was  illustrated  by  connecting  in  banks  of  lamps 
to  represent  the  heaters.  This  switch  gives  five  different  intensities 
with  a  six-heater  equipment,  the  several  positions  giving  six  in 
series;  four  in  series;  six  in  multiple-series,  three  series;  four  in 
multiple-series;  six  in  multiple-series;  two  series.  The  exhibit  was  in 
charge  of  James  F.  McElroy,  consulting  engineer  of  the  company  and 
he  was  assisted  by  H.  N.  Ransom,  eastern  representative,  and  W.  P. 
Cosper,  western  representative. 


J.  J.  Kennelly  of  446  West  47th  street,  New  Y'ork  was  at  the 
Imperial  and  exhibited  a  new  fare  register.  The  model  shown  was 
for  exhibition  purposes  and  shaped  like  the  cross  section  of  a  car 
body;  "  up"  or  "down"  was  indicated  on  the  transom,  the  trip  fares 
in  the  center,  and  the  total  fares  in  the  bottom  of  the  face.  A  feat- 
ure of  the  register  is  the  manner  in  which  the  conductor  takes  the 
reading;  he  caries  small  cards,  one  of  which  he  places  in  the  register 
at  the  end  of  each  trip  before  setting  it  back  to  zero;  the  operation  of 
setting  the  register  embosses  the  reading  of  the  totalizer  on  the  card, 
making  a  record  that  cannot  be  inaccurate. 


At  the  exhibit  of  the  Crane  Company  of  Chicago,  the  first  thing 
that  we  saw  was  G.  A.  Kurd's  aluminum  valve;  Mr.  Hurd  was  also 
there.  The  24-in.  extra  heavy  steam  gate  valve  was  recognized  by 
every  street  railway  man  because  all  of  them  have  pictures  of  it. 
The  fittings  for  the  most  part  were  extra  heavy  valves  for  street  rail- 
way power  houses  and  specimens  showing  the  different  ways  of 
attaching  the  flanges  to  pipes;  there  were  also  back  pressure  valves 
and  steam  traps.  A  special  feature  was"  the  line  of  brass  globe  and 
check  valves  in  the  smaller  sizes  which  were  designed  for  pressures 
of  2,000  lbs.  and  5,000  lbs.     R.  T.  Crane,  Jr.,  was  also  present. 


The  watch-word  at  Space  33  was,  "  This  is  the  Falk  joint;  make  a 
joint  affair  of  it."  The  exhibit  comprised  many  samples  of  the  cast- 
welded  joint,  but  the  thing  that  proved  most  attractive  and  interest- 
ing to  visitors  was  the  new  process  recently  perfected  by  the  com- 
pany, by  means  of  which  rails  may  be  readily  and  completely 
cleaned  of  scale  and  rust,  so  that  a  perfeect  weld  of  the  best  con- 
ductivity is  insured.  As  a  side  issue  the  arithmetical  paradox,  2  +  i 
=  1,  that  is  2  rails  +  i  Falk  joint  =  i  rail,  was  propounded,  and  it 
remained  unchallenged.  H.  W.  Falk,  president  of  the  company,  E.A. 
Wurster,  secretary  and  treasurer,  and  H.  L.  Prather,  general  super- 
intendent, took  turns  at  presiding  over  the  exhibit. 


The  Consolidated  Car  Fender  Company  of  Providence  displayed 
two  of  its  fenders  attached  to  a  dummy  car  so  that  the  method  of 
operation  might  be  easily  and  clearly  shown.  It  proved  of  great 
interest  to  managers  and  was  closely  examined  by  the  delegates 
from  cities  where  the  fender  ordinance  is  a  new  thing.  The  fender 
is  now  in  use  on  over  4,000  cars  in  53  cities  and  towns.  In  addition 
there  were  shown  the  special  fittings  for  attaching  the  fenders  to 
different  types  of  cars.  The  company  was  represented  by  A.  C. 
Woodworth,  general  manager;  A.  C.  Woodworth,  Jr.,  superintendent, 
and  George  H.  Hale,  general  agent.  For  souvenirs  there  were  old- 
fashioned  pocket  books  with  fender  data  on  the  inside. 


The  exhibit  of  the  Diamond  Truck  &  Car  Gear  Company  of  Kings- 
ton, N.  Y.,  was  arranged  along  the  west  wall  of  the  hall;  the  back- 
ground was  tastefully  draped  and  ornamented  with  groups  of  photo- 
graphs and  blue  prints  showing  the  cars  on  the  different  roads  where 
the  "diamond"  truck  is  in  use.  There  were  four  trucks,  the  No.  3 
and  the  No.  5  singles  and  a  pair  of  double  trucks;  one  of  these  latter 
was  displayed  on  the  General  Electric  floor  fitted  with  motors;  all 
were  sold  and  immediately  after  the  convention  delivered  one  to 
Hamilton,  one  to  Jamestown,  and  two  to  Buffalo.  The  company  was 
represented  by  W.   H.   Wilkinson,  general  manager,   W.   H.  Ten 
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Hroeck  and  K.  ]•'.  Hutliin. 
souvenirs. 


Memorandum  bDoks  were  distributed  as 


The  "briKhtcsl  spot  in  the  hall  "  was  the  title  given  the  space  of  the 
Central  Electric  Company.  The  "Helios"  enclosed  arclamps  which 
burn  1 50  hours  on  a  500-volt  circuit  without  trimming,  and  i5oincandes- 
cents,  furnished  the  light.    The  exhibit  included  the  largest  commu- 


tator bar  (20  lbs.)  ever  drop-forged,  the  largest  pi<'cc  of  mica  west  of 
New  NOrk  city,  Hillings  &  .Spencer  overhead  materials.  Hound  Brook 
graphite  bushings  and  bearings,  I'artridgi-  brushes,  trolley  poles, 
gongs,  harps  and  wheels;  also  the  Central  Electric  crossover  and  fig- 
ure 8  clip,  (iarloii  lightning  arresters  were  shown  in  operation.  The 
exhibit  was  in  charge  of  W.  K.  Garton,  manager  of  the  railway 
department,  who  was  assisted  by  H.  E.  Adams,  the  New  York  repre- 
sentative. 
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The  Sterling  Supply  &  Manufacturing  Company  of  i4'-'55  East 
25th  street,  New  York,  displayed  its  exhibit  in  parlor  234  at  the 
International,  being  represented  by  William  Tiffany,  secretary,  Louis 
E.  Robert  and  I'rank  A.  Morrell,  who  entertained  visitors  in  a  most 
hospitable  manner.  The  register  exhibit  comprised  the  standard 
No.  i,of  which  there  are  2,500  in  use  on  the  Metropolitan  of  New 
York,  the  No.  3  clock  dial  and  the  No.  7  square  dial  numeral  register 
which  were  exhibited  for  the  first  time.  In  addition  there  were  shown 
the  cable  and  electric  brake  which  has  been  in  use  on  the  Metropoli- 
tan for  the  past  three  years  and  the  Sterling  sand  box.  Almost  all 
the  railroad  men  were  sufficiently  interested  in  the  Sterling  exhibit 
to  make  a  visit,  which  fact  was  very  gratifying  to  the  company. 
Miniature  clocks  gold  mounted  for  desk  use  were  distributed  for 
souvenirs. 

The  attractive  and  interesting  exhibit  of  the  Mica  Insulator  Com- 
pany, of  New  York,  Chicago,  London,  was  prominently  located  at 
the  left  of  the  main  entrance.  Commutator  rings,  segments,  troughs, 
tubes,  discs,  plates  and  various  forms  of  insulation  were  largely  dis- 
played, and  were  of  special  interest  to  all  electric  railway  men.  The 
company's  new  product  known  as  M.  L  C.  compound  was  for  the 
first  time  exhibited.  Some  10  different  grades  and  styles  of  mican- 
ite  and  empire  cloths  and  papers  were  shown.  This  is  probably  one 
of  the  largest  exhibitions  of  insulating  material  exclusively  ever 
made  and  goes  to  show  the  progress  which  the  company  have  made 
during  the  past  four  years.  Charles  E.  Colemen,  of  the  Chicago 
house  was  in  attendance  and  had  charge  of  the  exhibit.  Franklin 
Brooks,  vice-president  of  the  company,  was  also  in  attendance  one 
or  two  days. 

The  exhibit  of  the  Wells  it  French  Company,  of  Chicago,  was  in 
charge  of  its  eastern  representative,  Frederick  Saxelby,  of  100 
Broadway,  New  York,  and  consisted  of  a  Curtis  non-oscillating 
truck,  equipped  with  two  Westinghouse  12-A  motors  and  the  Price 
momentum  friction  brake.  In  order  to  show  the  brake  m  operation 
the  truck  was  blocked  up  to  permit  the  wheels  to  clear  the  track. 
By  this  arrangement  there  was  only  the  momentum  of  the  wheels, 
axles  and  motors  to  overcome,  and  as  the  brake  levers  were  designed 
for  use  with  a  heavy  car  and  trailer,  it  was  well  calculatad  to  test  the 
adaptability  of  the  brake  for  light  pressures.  The  tests  showed  that 
the  brake  worked  with  certainty  and  without  shock  under  all  condi- 
tions. This  particular  truck  was  equipped  for  the  use  of  either  the 
momentum  or  hand  brakes;  when  desired  the  hand  brake  is  made  to 
act  on  a  separate  set  of  shoes. 


The  exhibit  of  the  Pantasote  Leather  Company  was  made 
extremely  attractive  by  the  liberal  use  of  handsome  specimens  of 
pantasote  in  decorating  the  walls.  At  either  side  of  the  entrance 
were  models,  one  showing  the  curtains  as  applied  to  closed  and  the 
other  to  open  cars.  Pantasote,  as  is  well  known,  is  made  up  in  any 
pattern  desired,  and  some  beautiful  ones  in  gold  were  exhibited.  The 
material  is  waterproof,  odorless  and  durable.  The  most  delicate  and 
expensive  silk  fabrics  may  be  used  in  connection  with  it,  so  that  cur- 
tains may  be  made  which  present  an  exterior  surface  that  is  dirt, 
water,  and  sun-proof  and  yet  have  tapestry  for  the  inside  of  the  car. 
Ten  thousand  of  these  curtains  have  been  sold  for  the  Wagner 
palace  cars.  The  company  has  severed  the  connection  that  has 
existed  for  six  years  with  Clarence  Whitman  &  Co.  as  sales  agents 
and  will  henceforth  dispose  of  its  own  goods.  John  M.  High  of  New 
York  and  H.  M.  Grier  of  Chicago  were  in  charge.  ~' 


The  Christensen  Engineering  Company  of  Milwaukee  had  probably 
the  most  conspicuous  space  in  the  hall,  as  its  exhibit  was  displayed  on 
the  raised  platform  at  the  end  of  the  main  building.  There  were 
three  automatic  motor  compressors  and  one  axle  driven  compressor 
shown  in  operation.  The  largest  had  a  capacity  of  48  cu.  ft.  of  free 
air  per  minute  and  was  connected  to  a  rack  of  12  cylinders  for  auto- 
matic air  braking.  The  second  was  of  14  cu.  ft.  capacity  and  con- 
nected to  the  cylinders  for  a  motor  car  and  two  trailers — a  60-ton 
train.  The  third  was  of  a  smaller  size,  g  cu.  ft.  All  were  equipped 
with  automatic  current  controllers.  The  axle  compressor  was 
mounted  on  a  Dupont  truck,  equipped  with  Steel  motors.  This  type 
occupies  but  7  'i  in.  of  the  length  of  the  axle.  There  were  also  shown 
miscellaneous  parts  of  the  motors,  compressors  and  braking  appar- 
atus. The  company  was  represented  by  N.  A.  Christensen,  of  the 
home  office,  Garson  Myers,  of  Chicago,  and  Frank  Randall,  of  the 
eastern  office. 


The  Johnson  Company  exhibit  comprised  crossings  special  work 
and  trucks.  The  P.  R.  R.  standard  steam  crossing  shown  is  so  called 
because  it  must  be  laid  down  by  all  trolley  roads  crossing  the  Penn- 
sylvania; it  was  of  8o-lb.  T-rails  with  unbroken  main  rails,  lift  rails  to 
carry  bad  wheels,  and  guard  rails;  the  total  weight  was  4,072  lbs. 
The  special  feature  of  the  Johnson  standard  g-in.girder  crossings  is  the 
"  guarantee,"  a  Harveyized  octagonal  plate  placed  at  the  rail  inter- 
sections; this  piece  may  be  renewed  and  guarantees  a  long  life  for  the 
work;  the  "guarantee"  is  also  used  on  switches  and  on  steam  cross- 
ings. There  were  three  Dupont  trucks  also,  one  single  and  two  double 
trucks;  one  of  the  latter  et|uipped  with  Steel  Motor  Company's  motors 
was  in  the  Christensen  Air-Brake  exhibit.  The  Johnson  Company 
was  represented  by  Daniel  Coolidge,  vice-president;  A.S.  Littlefield 
of  Chicago,  W.  E.  Boughton  of  Philadelphia,  O.  C.  Evans  of  Cin- 
cinnati, H.  C.  Evans  of  New  York,  R.  Clitzof  Boston,  W.  W.  Kings- 
ton of  Atlanta,  and  E.  B.  Entwisle,  chief  engineer. 


Eugene  Munsell  &  Co.,  of  New  York  and  Chicago,  made  a  very 
fine  display  of  their  India  and  "amber"  mica, both  in  the  sheet  as  it 
comes  from  the  mines,  and  segments  for  railway  motors.  The  exhibit 
was  made  in  connection  with  that  of  the  Mica  Insulator  Company. 
Several  sets  of  a  variety  of  sized  segments  were  attractively  displayed 
beneath  a  large  signboard  on  which  was  shown  a  full  line  of  \'an 
Wagoner  &  Williams  Hardware  Company's  drop  forged  copper  seg- 
ments, for  whom  the  company  is  general  western  selling  agent.  At 
the  entrance  to  the  booth  was  shown  India  mica  cut  in  sizes  from  q  16 
X  4's  to8  X  10  in.  This  large  range  of  sizes  show  that  the  firm  is 
prepared  to  furnish  "  mica  "  in  almost  any  size,  shape  or  pattern.  A 
souvenir  in  the  form  of  a"  mica  mine"  puzzle  was  given  and  proba- 
bly sought  for  as  much  as  any  one  souvenir  at  the  convention.  Par- 
ties not  in  attendance  can  secure  these  souvenirs  by  writing  the  com- 
pany at  either  New  York  or  Chicago.  The  exhibit  was  in  charge  of 
Charles  E.  Coleman,  of  the  Chicago  house. 


The  Edison-Brown  Plastic  Rail  Bond  Company  of  120  Liberty 
street,  N.  Y.,  had  an  attractive  and  interesting  exhibit  and  was  rep- 
resented at  the  convention  by  Harold  P.  Brown,  Franklin  Sheble  and 
Frederick  Reeve.  In  the  exhibit  was  an  angle  plate  removed  from 
the  track  of  the  Camden  (N.  J.)  &  Suburban  after  two  years  service; 
though  the  plate  had  evidently  been  under  water  and  was  badly 
rusted,  the  plastic  was  in  perfect  condition.  The  methods  of  apply- 
ing the  different  bonds  were  all  shown;  in  this  connection  it  may 
be  mentioned  that  the  road  at  Hamilton,  Ont.,  is  to  be  rebonded,  using 
the  E.  C.  A.  bonds.  Blue  prints  were  displayed  showing  the  bond- 
ing for  the  tramways  of  Dublin  and  Blackpool,  the  Central  Under- 
ground of  London  and  the  government  tramways  of  New  South 
Wales,  contracts  for  which  have  been  taken  by  this  company.  There 
was  also  a  2-h.  p.  gasoline  engine  with  flexible  shaft  used  for  cleaning 
rails  previous  to  bonding  which  was  built  after  the  design  of  Gustave 
Fischer,  general  manager  of  the  N.  S.  W.  Government  tramways. 


The  display  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany in  its  exhibit  attracted  a  great  deal  of  attention  owing  to  the 
fine  and  large  "booster  outfit"  which  the  company  had  on  exhibition. 
This  "booster"  consisted  of  a  compound  wound  motor  driving  a  460- 
h.  p.  series  wound  generator,  and  a  marble  switchboard  with  the 
necessary  appliances  for  operating  the  machines.  Besides  this  the 
company  showed  a  complete  line  of  switchboard  appliances,  such  as 
lightning  arresters,  circuit  breakers,  switches,  ammeters  and  volt- 
meters. On  pedestals  fronting  the  exhibit  were  shown  the  well- 
known  types  of  Westinghouse  motors  from  the  ordinary  standard 
street  car  motor  to  the  locomotive  size.  Some  other  motors  were 
placed  on  trucks  of  various  makethroughout  the  exhibition  hall.  The 
following  were  in  attendance  at  the  convention  from  the  Westing- 
house Company:  E.  W.  T.  Gray,  E.  H.  Heinrichs,  J.  B.  Lyford,  Jr., 
R.  F.  Storer,  B.  T.  Mallett,  Robert  Siegfried  and  Arthur  Hartwell.of 
Pittsburg;  W.  F.  Zimmerman,  New  York;  R.  S.  Brown,  Boston;  C.  A. 
Bragg,  Philadelphia;  J.  R.  Gordon,  Atlanta,  Ga.;  Maurice  Coster, 
Chicago;  Paul  T.  Bratz,  Syracuse;  F.  T.  Frenyear,  Buffalo;  W.  K. 
Dunlap,  Niagara  Falls,  and  M.  McLaren,  Pittsburg,  who  was  in 
charge  of  the  exhibit. 


Elmer  P.  Morris  and  J.  C.  Dolph  had  an  exhibit  of  their  own 
located  in  two  rooms  on  the  ground  floor  of  the  Cataract,  just  across 
the  street  from  the   International.    The  favorable   location  and  the 
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facturing  Company.  Mr.  Dolph  was  present  in  the  interests  of  these 
companies;  l-orcst  City  ICIectric  Company,  roll  drop  and  drop  forged 
commutator  bars,  protected  rail  bonds;  Sterling  Varnish  Company, 
extra  insulating  varnish;  CatskiU  Foundry  iV  Machine  Works,  iron 
and  steel  gears  and  pinions;  American  Mica  Company,  India  and 
amber  mica;  1).  &  W.  I'use  Company,  railway  cut-outs,  enclosed 
fuses,  etc.,  and  J.  C.  Uolph  &  Co.  dealers  in  carbon  brushes,  head- 
lights, trolley  tittings,  ratchet  brake  handles,  incandescent  lamps  and 
sand  boxes.  All  the  goods  exhibited  were  artistically  arranged  and 
made  a  very  handsome  display. 


The  Peckham  Company  had  the  most  extensive  truck  exhibit  at 
the  convention;  it  comprised  six  double  trucks,  one  single  truck  (one 
of  100  now  building  for  the  Cincinnati  Street  Railway),  two  side 
frames,  a  locomotive  truck  and  one  of  its  rotary  snow  plows  that  had 
been  in  use  for  two  years  on  the  Buffalo  Railway.  Nearly  all  the 
apparatus  was  of  new  design  and  exhibited  for  the  first  time.  Type 
No.  15  is  an  extra  heavy,  swing  bolster  truck  for  interurban  lines;  like 
all  the  Peckham  trucks  it  is  triple  cushioned.  Type  No.  14  is  for  city 
service.  The  14-A  is  a  swing  bolster  truck  for  heavy  service;  in  the 
14-B  the  motors  are  suspended  outside  of  the  axles  enabling  the 
wheel  base  to  be  reduced  to  the  very  short  distance  of  4  ft.;  the  14  C 
is  a  double  truck  with  four  wheels  of  the  same  size  but  provided  with 
a  maximum  traction  device  by  which  the  proportion  of  the  weight 
carried  by  the  driving  wheels  may  be  varied  within  wide  limits;  the 
14-D  is  a  swing  bolster  maximum  traction  truck  with  graduated 
braking  gear.  There  were  also  Peckham  trucks  in  the  exhibits  of 
the  electric  companies.  The  representatives  of  the  company  present 
were  President  Peckham,  E.  G.  Long  of  New  York,  C.  S.  Ackley  of 
Kingston,  Arthur  Field  of  Boston,  and  J.  A.  Hanna  and  W.  H.  Gray 
of  Chicago.  The  Peckham  souvenirs  were  the  handsome  leather 
memorandum  books  and  pocket  books  that  have  proved  so  popular 
at  former  conventions.  The  handsome  celluloid  cards  displayed  on 
the  trucks  attracted  much  notice.  Headquarters  were  also  maintained 
at  the  International,  where  models  of  the  trucks  were  displayed. 
Lady  visitors  were  presented  with  what  was  perhaps  the  handsomest 
souvenir  of  the  convention,  a  transparency  of  the  Falls. 


The  J.  G.  Brill  Company  had  a  very  extensive  exhibit.  In  the  Brill 
space  were  shown  four  trucks  of  the  well-known  types;  the  21-E  sin- 
gle truck  with  solid  forged  side  frames,  of  which  type  the  West  End 
of  Boston  has  ordered  300  since  March;  the  No.  27,  the  "  perfect " 
truck;  the  No.  27-D,  the  "universal  "  truck,  and  the  "eureka"  maxi- 
mum traction  truck.  Also,  there  were  two  No.  27  trucks  in  the 
exhibit  of  the  Standard  Air-Brake  Company  used  to  display  the 
compressors  of  that  company.  Outside  were  a  standard  vesti- 
buled  snow  sweeper  equipped  with  three  motors,  and  one  of  the 
standard  10-bench  open  cars,  mounted  on  a  21-E  truck.  In  addition 
to  these  which  were  at  the  convention  hall,  mention  should  be  made 
of  that  other  exhibit  to  which  attention  was  called  in  a  pamphlet 
entitled,  "  Brill  Cars  and  Trucks  at  Niagara  Falls  and  \'icinity;"  the 
entire  equipment  of  the  Gorge  road  was  by  this  company,  consisting 
of  i2-seat  open  cars  mounted  on  "eureka"  maximum  traction 
trucks;  all  the  rolling  stock  of  the  Buffalo  &  Niagara  Falls  line  is 
mounted  on  Brill  No.  27  trucks,  of  which  the  general  manager,  Mr. 
VanHorn,  says:  "  During  the  two  years  that  they  have  been  in  ser- 
vice here,  none  have  ever  left  the  rail;"  the  other  roads  in  the  city 
and  vicinity  using  Brill  trucks  are  the  Niagara  Falls  &  Suspension 
Bridge,  the  Niagara,  Whirlpool  &  Northern,  the  Lewiston  &  Youngs- 
town,  the  Buffalo  Railway,  and  several  of  the  suburban  lines  out  of 
Buffalo.  There  were  present  from  the  company,  John  A.  Brill,  S.  M. 
Curwen,  W.  H.  Heulings,  G.  M.  Haskill,  Edward  Brill  and  H.  H. 
Archer.  The  souvenir  presented  to  visitors  was  a  graphical  electric 
traction  computer,  handsomely  bound  in  leather,  designed  by  William 
Cox,  of  New  York,  and  copyrighted  by  the  Brill  Company;  it  will 
prove  useful  in  any  technical  man's  ofilice. 


The  Standard  Air-Brake  Company  had  a  striking  exhibit  which 
greatly  eclipsed  those  of  former  years.  Not  only  was  it  an  object 
lesson,  but  it  showed  the  great  progress  made  by  that  energetic  com- 
pany, which  was  the  first  concern  to  build  street  railway  air-brakes, 
and  the  exhibit  practically  illustrated  the  different  types  of  appar- 
atus manufactured,  from  the  beginning  of  its  business  to  date.  The 
apparatus  was  in  charge  of  the  company's  managing  director,  E.  J. 


Wessels,  and  was  assisted  by  the  chief  engineer,  E.  H.  Dewson,  Jr., 
George  E.  Pratt  and  C.  B.  Fairchild,  special  agents,  H.  B.  Taylor, 
assistant  engineer,  and  E.  K.  Robinson,  foreman.  On  entering  the 
exhibit  on  either  side  was  to  be  found  a  Brill  No.  27  truck,  the  one  on 
the  left  etiuipped  with  the  well-known  duplex  compressor,  direct 
axle-driven.  There  are  many  of  this  type  in  service  here  and  abroad; 
thirty  are  completing  their  third  year  of  active  service  on  the  Buffalo 
Railway.  On  the  right  was  shown  the  well-known  geared  com- 
pressor, which  is  the  standard  on  several  roads  in  the  United  States 
and  Canada.  This  type  has  proved  admirably  suited  for  heavy  trac- 
tion and  high  speeds.  Hack  oftheduple.x  wasshown  the  hollow  spindle 
brake-cylinder  with  fulcrum  on  back  head  for  equalizing  double 
truck  brake  rigging.  A  handy  attachment  enabled  delegates  to  see 
how  quickly  and  easily  pressure  can  be  applied.  The  attachment 
embraced  a  graduated  spring,  with  a  pressure  indicator  which 
showed  the  range  from  minimum  to  maximum,  the  latter  being  equal 
to  an  emergency  stop.  There  was  also  shown  the  well-known  Stand- 
ard interlocking  handle  for  working  the  controlling  valve  and  the 
chime  whistle.  Adjoining  this  stood  the  automatic  current  con- 
troller, which  excited  favorable  comment  from  the  many  delegates 
who  watched  the  precision  and  accuracy  of  its  movements,  and  were 
surprised  at  the  narrow  limits  within  which  it  operated.  Next  to  this 
was  the  water  and  dust  proof  electric  compressor  in  which  freedom 
from  vibration  and  noise  was  very  remarkable.  The  ease  with  which 
it  compressed  air  quickly,  and  the  remarkable  small  space  it  occu- 
pied excited  much  interest.  The  motor  compressor  was  piped  to  a 
I4x48-in.  special  reservoir.  Next  was  shown  a  No.  i  brake  cylinder 
with  attachments,  showing  the  manner  in  which  trail  cars  are 
braked.  In  addition  there  was  a  profusion  of  special  hose,  couplers, 
gages,  regulators,  and  mufflers,  the  whole  giving  a  comprehensive 
idea  of  the  entire  system,  and  showing  its  simplicity  as  well  as  the 
substantial  character  of  the  apparatus.  The  display  was  augmented 
by  views  of  cars  and  trains  in  different  parts  of  the  globe  on  which 
Standard  air-brakes  are  used.  The  World's  Columbian  Exposition 
diploma  and  medal  were  also  displayed,  and  a  striking  sign  pro- 
claimed that  the  .Standard  was  first  in  the  field  and  the  only 
concern  which  had  received  a  diploma  and  medal.  The  com- 
pany's Australian  agents,  Noyes  Brothers,  were  represented  by 
Edward  Noyes,  the  senior  partner,  of  Sydney,  New  South  Wales, 
who  was  an  interested  spectator  and  gave  those  who  inquired  a  gra- 
phic report  of  the  satisfaction  which  Standard  air-brakes  had  given 
in  the  distant  colony  in  which  he  resides.  Great  credit  is  due  Mr. 
Wessels  for  his  untiring  energy,  which  has  not  only  kept  his  company 
at  the  head  of  the  street  railway  air-brake  industry,  but  has  led  to  the 
building  of  a  large  and  constantly  increasing  business. 


The  General  Electric  Company  made  the  most  extensive  exhibit  at 
the  convention  hall,  confining  it  however  to  motors,  controllers, 
meters  and  subsidiary  apparatus.  It  occupied  the  southwest  corner 
of  the  main  hall,  and,  brilliantly  illuminated,  formed  a  centre  of 
attraction  for  the  entire  fraternity.  The  motor  exhibit  comprised 
examples  of  the  latest  types  G.  E.  51,  52,  53,  55  and  57  motors.  The 
G.  E.  55  of  175  h.  p.  capacity  attracted  much  attention.  This  was  not 
mounted;  the  others  were  all  shown  in  motion  mounted  upon  trucks. 
One  McGuire  pivotal  truck  was  equipped  with  a  G.  E.  51  80-h.  p. 
motor  on  one  axle,  and  an  electric  brake  on  the  other,  both  controlled 
by  a  B-7  controller.  Another  truck  of  similar  make  and  type  carried 
on  one  axle  aG.  E.  53  50-h.  p.  motor  of  special  build  for  narrow  gage 
work,  and  an  electric  brake.  A  Brill  No.  27  truck  was  equipped  with 
two  G.  E.  57  50-h.  p.  motors,  with  an  electric  brake  on  each  axle. 
This  is  the  equipment  used  in  the  high  speed  work  in  the  Cleveland 
&  Lorain  road.  To  accommodate  both  motor  and  brake  on  the  same 
axle  the  wheels  are  dished.  The  equipment  was  controlled  by  a  B-8 
controller.  A  "diamond  "  truck  also  carried  two  G.  E.  57  motors, 
without  brake  equipment.  On  a  Peckham  flexible  cantilever  truck 
were  mounted  two  G.  E.  52  57-h.  p.  motors  with  K-io  controller.  All 
these  equipments  were  arranged  to  show  the  operation  of  both 
motor  and  brakes.  The  equipments  of  the  two  McGuire  trucks  were 
controlled  by  one  controller,  and  were  run  either  singly  or  both 
together.  On  each  of  the  above  equipments  was  set  a  Thomson 
recording  car  meter  for  use  on  the  car  itself,  serving  to  show  how  a 
check  may  be  placed  on  the  performances  of  the  motorman  with  the 
controller.  In  the  exhibit  of  the  Barney  &  Smith  Car  Company, 
two  G.  E.  1,000  motors  were  mounted  upon  a  pair-of  class  H  trucks. 
In  the   Peckham  Truck   &   Wheel  Company's  exhibit  two  G.  ,E."52 
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motors  were  mounted  on  a  cantilever  truck.  The  Duplex  Company's 
car  running  on  the  city  tracks  was  also  equipped  with  G.  IC.  apparatus. 
Armature  construction  was  exemplified  by  two  completed  G.  E.  52 
armatures,  a  full  set  of  motor  mica  insulations,  a  series  of  armature 
coils  ready  for  application  to  the  core,  and  a  number  of  field  coils; 
also  several  complete  sets  of  motor  commutators  bound  and  headed 
for  shipment.  The  gear  work  was  well  represented,  all  gears  and 
pinions  shown  coming  from  the  gear  plant  of  the  General  Klectric 
Company.  Three  boards  were  erected  in  the  exhibit  space  on  which 
were  mounted  circuit  breakers,  switches,  lightning  arresters,  meters, 
etc.  The  illumination  was  very  elaborate;  among  the  signs  was  one 
giving  the  railway  record  of  the  company:  2, 137  generators,  aggregat- 
ing 512,213  h.  p.,  46,ic)i  motors,  aggregating  1,059,060  h.  p.  and  40,000 
series-parallel  controllers.  The  writing  room  of  the  International 
was  handsomely  decorated  and  served  as  headquarters;  in  a  small 
booth  here  a  continuous  X-ray  exhibition  was  given;  parlor  I)  was 
the  social  annex.  Among  the  many  courtesies  extended  was  a  tally- 
ho  party  to  Canada  on  Tuesday.  The  interests  of  the  company  were 
cared  for  by  W.  J.  Clark,  general  manager,  VV.  H.  Potter,  chief  engi- 
neer, Ralph  H.  Beach,  L.  U.  Tandy,  J.  G.  Harry,  Lee  H.  Parker,  K. 
E.  Case,  W.  G.Carey,  E.  D.  Priest,  F.  M.  Hoyles  and  H.  Kernochan, 
of  the  railway  department;  Edgar  Carolan,  of  the  foreign  depart- 
ment; J.  R.  Lovejoy,  general  manager,  H.  C.  Wirt,  chief  engineer, 
and  J.  H.  Aitken,  of  the  supply  department;  C.  I).  Haskins,  of  the 
meter  department;  F.  .\I.  Kimball  of  lioston,  T.  Beran  of  New  York, 
and  A.  ().  Page,  manager  of  the  incandescent  light  department,  Har- 
rison, N.  J.,  who  were  the  convi'ntioii  committee;  the  sales  offices 
were  represented  by  W.  G.  Jiushncll  and  A.  B.  Shepard,  New  York; 
T.  P.  Bailey,  Chicago;  E.  V.  .Mullen  and  W.J.  Crowley,  Philadelphia; 
C.  C.  Pierce,  of  Boston;  W.  F.  Hays  and  F.  B.  Striesby,  Cincinnati; 
S.  W,  Trawick  and  A.  C.   Tenney,  Atlanta:   F.    F.   Barbour,   San 


Francisco;  George  I).  Rosenthal,  .St.  Louis;  T.  H.  Fearey  and   D.  F'. 
Potter,  liuffalo;  Irving  Hale,  Denver. 

Among  others  who  were  represented  at  the  convention  were: 
The  E.  P.  Allis  Company,  J.  B.  Allan. 

The  Washburn  &  Moen  Manufacturing  Company,  H.  T.  Pratt  and 
N.  R.  McLoed. 
Siemens  &  Halske  Electric  Company,  H.  C.  Spaulding. 
C.  B.  Arthur,  street  railway  supplies. 
Missouri  Car  &  Foundry  Company,  Scott  H.  lilewett. 
Brownell  Car  Company,  F.  B.  Brownell. 
F.  C.  Boyd. 

Railway  Register  S:  Manufacturing  Company,  Edward  Beadle. 
St.  Louis  Car  Company,  Jilson  J.  Coleman. 
Western  Electric  Company,  Samuel  A.  Chase. 
I'^lliot  Frog  &  Crossing  Company,  W.  H.  Elliot. 
E.  C.  Fletcher. 

Heine  Safety  Boiler  Company,  H.  H.  Ham. 
Q.  &  C.  Company,  Edward  W.  Hodgkins. 
Hayes  and  Arthur,  Scott   R.  Hayes. 
Jackson  &  .Sharp  Company,  J.  Montieth  Jackson, 
Simonds  Manufacturing  Company,  John  Jackson. 
Rossiter,  MacGovern  &  Co.,  Frank   MacGovern. 
Bethlehem  Iron  Company,  F;.  M.  Mcllwain. 
Naugle,  Holcomb  it  Co.,  IC.  E.  Naugle  and  George  Weston, 
iiillings  &  Spencer  Company,  W.  B.  Post, 
l.aclede  Car  Company,  K.  J.  Robinson. 
Dick  Kerr  &  Co.,  London,  Charles  S.  .Schultz. 
Forest  City  Electric  Company,  G.  A.  Thomson. 
John  Stephenson  Company,  J.  A.  Tackaberry. 
New  Process  Raw  Hide  Company,  A.  C.  Vosburgh. 
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The  technical  press  was  represented  at  the  cunventioii  as  follows: 

Street  Railway  Review;  H.  H.  Windsor.  F.  S.  Kcnfield,  H.  J.  Kenficld. 
Daniel  Koysc,  GeorRe  A.  Barnes.  G.  J.  M.  Ashby. 

Street  Railway  Journal;  James  H.  McGraw.  E.  E.  Higgins,  John  B.  Bennett.  \V. 
A.  Taylor.  H.  VV.  Blake.  Charles  B.  Fairchild,  Jr..  C.  S.  McMahan. 

Electrical  World;  W.  J.  Johnson.  J.  V.  S.  Church,  Charles  A.  Child,  Clarence  E. 
Stump. 

Railroad  Gazette;  John  N.  Reynolds,  E.  A.  Simmons,  Arthur  J,  Wood. 

Electrical  Engineer;  W.  F.  Hanks,  J.  R.  MacConnell,  T.  C.  Martin,  John  Balch. 

American  Electrician:  W.  D.  Weaver.  E.  E.  Wood. 

Western  Electrician;  J.  B.  O'Hara.  Frank  L.  Perry. 

Electrical  Review;  Charles  W.  Price.  Stephen  H.  Goddard. 

Electrical  Age;  W.  T.  Hunt,  Newton  Harrison. 

Municipal  Record  &  Advertiser;  T.  Stoddard  Bealtie.  J.  W.  Spalding. 

Power;  H.  M.  Sweetland. 

Canadian  Engineer;  E.  B.  Biggar. 

Engineering  News;  John  J.  Swann. 


PARLOR  EXHIBITS. 


Each  year  seems  to  show  a  decreasing  tendency  to  exhibit  in  the 
parlors,  and  those  who  use  them  to  do  so  chiefly  for  the  convenience  of 
having  a  quiet  place  for  their  friends  to  drop  in  and  rest,  and  where 
a  little  business  can  be  discussed  undisturbed  by  the  crowd. 

At  the  International  the  General  Electric  had  ground  floor  parlors, 
and  provided  various  little  entertainments.  The  rooms  were  hung 
with  fine  photographs  of  electric  work. 

The  J.  0.  Brill  Company,  the  Christensen  Engineering  Company, 
the  Peckham  Company  and  the  Sterling  people  each  occupied  pleas- 
ant parlors,  which  were  made  attractive  with  pictures,  flowers  and 
decorations,  and  proved  very  pleasing. 

At  the  Cataract  the  Garton-Daniels,  Forsythe  liros.,  Elmer  P. 
Morris  and  the  Forrest  City  Electric,  used  parlors  on  the  ground 
floor. 


CONVENTION  NOTES. 


The  local  roads  on  both  sides  of  the  river  were  very  generous  in 
providing  free  transportation.  Heretofore  the  value  of  a  free  ride 
has  not  been  to  exceed  5  cents,  while  many  of  the  Niagara  trips  which 
were  so  freely  furnished  represented  a  50-cent  ride.  And  scarcely  a 
delegate  but  went  over  the  best  rides  at  least  twice.  Then,  too,  the 
Suspension  Bridge  was  free  to  the  delegates  either  on  foot  or  in  car- 
riages, and  the  ferry  at  Lewislon,  and  the  owners  of  the  Maid  of  the 
Mist,  which  had  gone  into  winter  quarters,  brought  out  the  brave 
little  craft,  and  she  was  kept  busy  during  the  entire  four  days.  Alto- 
gether the  transportation  companies  at  the  Falls  did  themselves 
proud  in  their  treatment  of  the  delegates,  and  will  be  long  remem- 
bered for  the  unsurpassed  trolley  rides  with  which  the  Niagaras 
abound. 

It  was  a  graceful  act  of  the  executive  committee  to  order  the 
making  of  a  steel  engraving  of  William  J.  Richardson,  who  was  for 
so  many  years,  as  he  was  the  first,  secretary  of  the  Association.  The 
portrait  will  appear  in  the  oflicial  proceedings  of  this  year,  and  as  the 
Association  has  had  but  two  secretaries  in  all  these  years,  it  was 
ordered  to  include  the  portrait  of  Mr.  Penington  also. 


The  Christensen  Engineering  Company,  Milwaukee,  was  the  author 
of  a  happy  and  much  appreciated  courtesy  which  made  glad  the 
hearts  of  the  ladies.  The  supply  of  cut  flowers  in  Niagara  was  very 
limited,  as  many  discovered  too  late  to  send  elsewhere.  Garson 
Myers  had  ordered  a  large  quantity  of  American  beauty  and  other 
roses  from  Buffalo  which  he  distributed  among  the  ladies,  so  far  as 
he  could  obtain  addresses,  on  the  evening  of  the  banquet. 

A  luncheon  was  given  in  honor  of  President-elect  A.  E.  Lang 
October  22  at  the  Buffalo  Club  by  H.  M.  Watson.  The  guests  were 
returning  home  from  the  convention  and  this  continuation  of  the 
festivities  was  greatly  enjoyed  by  all  present.  G.  P.  Kerper,  of 
Dayton;  Secretary  T.  C.  Pennington,  of  Chicago;  H.  M.  Littell, 
Brooklyn;  C.  S.  Sergeant,  of  Boston;  E.  C.  Foster,  Lynn;  H.  W. 
Box,  H.  H.  Littell  and  C.  M.  Bushnell,  Buffalo,  and  others  were 
guests  with  the  president. 


Nearly  all  who  crossed  the  Suspension  bridge  had  their  attention 
attracted  to  the  four  barrels  which  hung  over  the  side  of  the  railing 
midway  in  the  stream.  Each  was  painted  a  different  color  and  hung 
by  a  small  rope.    The  explanation  lies  in  the  fact  that  these  were  the 


barrels  for  the  daily  race,  which  is  one  of  the  amusements  of  the 
Falls.  At  a  certain  time  every  day  they  are  cut  loose  simultaneously, 
and  the  contest  is  to  see  which  barrel  travels  a  given  distance  down 
the  rapids  and  passes  the  goal  first.  Pools  are  sold  on  the  race, 
which  it  must  be  admitted  is  about  the  fairest  conducted  of  any  race 
possible. 

When  the  accident  on  the  New  York  Central  was  known  it  was 
feared  some  of  the  convention  people  were  in  the  wreck.  Although 
two  or  three  were  on  the  train,  none  were  among  the  injured.  Mr. 
Peckham  and  J.  H.  McGraw  had  both  intended  taking  this  train,  as 
had  a  number  of  others,  but  fortunately  remained  in  15uffalo  until  the 
next  train.  Mr.  Crossman,  the  official  stenographer,  and  his  wife  had 
berths  engaged,  but  at  the  last  minute  decided  to  remain  a  few  hours 
longer.  Their  baggage,  containing  the  stenographic  notes,  were  in 
the  wrecked  baggage  car  that  was  under  water  several  hours,  and 
while  the  shorthand  notes  were  somewhat  blurred,  are  for  the  most 
part  still  decipherable. 


THE  HEADQUARTERS'  LANDLORD. 


One  of  the  most  important  persons  in  the  whole  Niagara  town, 
during  the  convention,  from  the 
standpoint  of  some  600  delegates 
who  put  up  at  the  International, 
was  the  landlord,  S.  A.  Greenwood. 
He  has  been  constantly  in  the 
hotel  business  for  15  years  and  has 
worked  his  way  up  from  night 
clerk  to  manager  of  the  house.  In 
the  meantime  he  has  been  con- 
nected with  the  Spencer  House, 
Niagara;  the  St.  Louis  Hotel,  Que- 
bec; a  World's  F'air  hotel  in  Chi- 
cago; finally  bringing  up  as  man- 
ager of  the  house  with  which  he 
started.  He  has  had  a  large  num- 
ber of  big  gatherings  during  the 
past  season.  Mr.  Greenwood  is 
married  and  has  two  interesting 
little  sons. 


PERSONAL. 


S.  S.  Neff  has  been  appomted  superintendent  of  the  Chicago  Union 
Loop.  

B.  W.  Peterson  has  been  elected  director  in  the  Wheeling  Railway 
Company  to  succeed  P.  B.  Dobbins  who  died  recently. 


H.  M.  Littell  visited  Chicago  after  convention,  spending  two  days 
visiting  the  street  railways  here,  and  calling  on  the  Review. 


H.  R.  Conklin,  who  has  been  manager  of  the   Citizens'  Traction 
Company  of  Oshkosh,  Wis.,  since  its  construction,  has  resigned. 


\Vm.  H.  Harrington,  has  resigned  the  superintendency  of  the 
Southbridge  (Mass.)  &  Sturbridge  Street  Railway  Company  on 
account  of  poor  health. 

E.  M.  Green  has  accepted  the  superintendency  of  the  Signal 
Mountain  Railway  Company  of  Chattanooga,  Tenn.,  succeeding  H. 
A.  NichoU  who  recently  resigned. 


Frank  De  Ronde,  the  genial  general  sales  agent  of  the  Standard 
Paint  Company  made  the  Review  office  a  call  when  on  his  way  to 
Denver,  Col.,  to  attend  the  I3ridge  Superintendents'  Convention. 


J.  L.  McCreary,  electrical  engineer  of  the  Citizens'  Street  Rail- 
road Company,  was  married  to  Miss  Blanche  Moore  at  the  home  of 
her  parents  in  Indianapolis,  November  3.  We  wish  for  Mr.  and  Mrs. 
McCleary  a  long  and  happy  married  life. 


Lemuel  Ammerman,  president  of  the  Lackawanna  Valley  Traction 
Company,  and  the  vice-president  of  the  Scranton  &  Pittston  Traction 
Company,  died  at  Blossburg,  Pa.,  October  8,  at  the  age  of  51.  He 
was  also  vice-president  of  the   lirookside  Coal  Company,  the  Spring 
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Brook  Water  Supply  Company,  Wilkes  Barre.  I'a.,  and  the  Mansfield 
Water  Company.  Mr.  Ammerman  was  comptroller  of  Scranton  in 
1887  and  was  a  member  of  the  52nd  Congress. 

George  E.  Pratt,  the  late  secretary  and  general  manager  of  the 
Hunt  .\ir-Brake  Company,  of  Pittsburg,  has  severed  his  connection 
with  that  concern  and  entered  the  service  of  the  Standard  .^ir-Brake 
Company  as  special  agent.  Mr.  Pratt  was  an  earnest  worker  in  the 
air-brake  field,  and  as  he  thoroughly  believes  in  air-brakes,  decided 
to  continue  in  the  business.  We  predict  for  him  a  long  and  success- 
ful career  in  this  field.  His  hosts  of  friends  will  doubtless  be  inter- 
ested on  learning  of  this  new  connection.  It  is  certain  that  Mr. 
Wessels  is  surrounding  himself  with  the  best  representative  men  in 
the  various  branches  of  the  company's  business. 


THE  REVIEW  WINS  A  SILVER  MEDAL. 


NEW  PUBLICATION. 


The  Colliery  Engineer  and  Metal  Miner  announces  that  with  the 
November  and  all  subsequent  issues  the  title  of  the  paper  will  be 
Mines  and  Minerals.  This  alteration  is  not  indicative  of  any  change 
in  ownership,  editorial  management  or  scope  of  work.  Originally 
the  paper  was  devoted  only  to  coal  mining  but  its  field  gradually 
broadened  until  it  embraces  the  prospecting  for,  development  and 
mining  of  all  minerals.  It  is  a  leader  in  its  field,  and  a  credit  to  tech- 
nical journalism. 

THE  TERRE  HAUTE  TROUBLE. 


To  all  appearances  the  mayor  of  Terre  Haute  has  taken  a 
most  unprecedented  and  unfair  advantage  of  his  official 
position  to  carry  out  a  personal  spite.  The  Terre  Haute 
Electric  Railway  was  assessed  for  a  very  large  sum  as  its 
share  of  some  extensive  street  paving  improvements  ;  which 
amount,  owing  to  the  reduced  earnings  common  to  all  lines 
during  the  past  two  years,  it  was  unable  to  pay  in  a  lump 
sum.  The  last  legislature  authorized  the  city  to  extend  the 
time  of  payment  by  a  lower  rate  interest  bond  than  the  one 
first  made.  The  city  council  recognized  the  justice  of  the 
case  and  adopted  an  ordinance  to  carry  out  the  plan.  This 
the  mayor  refused  to  sigit,  claiming  it  was  unconstitutional, 
and  since  its  passage  in  June  the  ordinance  has  been  reviewed 
by  some  of  the  best  lawyers  in  the  country  who  declared  it 
sound.  The  mayor,  however,  refused  to  be  convinced,  and 
on  October  17,  before  daylight,  when  it  was  impossible  for 
the  road  to  get  funds  in  bank  in  time,  made  a  levy  on  the 
road  and  placed  it  in  a  receiver's  hands.  Part  of  the 
indebtedness  for  which  the  road  is  sued  is  not  yet  due,  and 
had  the  mayor  signed  the  bonds  as  authorized  by  his  city 
council,  no  part  of  it  would  have  been  due.  The  citizens 
declare  the  action  of  the  mayor  an  outrage,  the  daily  press 
of  the  city  repudiates  it,  and  at  its  first  succeeding  meeting 
the  city  council  passed  a  unanimous  and  highly  complimen- 
tary resolution  expressing  its  confidence  in  President  Har- 
rison, and  urging  the  receiver  not  to  disturb  the  old  manage- 
ment. 

\Vc  are  informed  on  good  autliorily  that  this  same 
officious  mayor  is  17  years  in  arrears  for  county  taxes,  and 
that  the  county  is  unable  to  collect  from  him.  He  is  also  in 
arrears  for  city  taxes.  That  a  man  of  his  type  should  ever 
be  entrusted  with  authority  which  makes  possible  so  high 
handed  and  outrageous  a  proceeding  as  this  seizure  of  the 
Terre  Haute  road,  is  at  once  a  matter  of  regret  and  disgust. 
Mr.  Harrison  has  given  his  city  a  road  and  a  service  e(|ualle(l 
by  few  cities  of  its  size,  and  is  deserving  of  better  treatnuiil 
in  return  for  what  he  has  done.  It  will  be  a  hard  task  to 
extricate  the  company  from  its  dilema,  but  we  believe  Mr. 
Harrison  is  equal  to  the  task  and  will  eventually  come  out 
with  Hying  crilors. 


We  have  just  received  advices  from  the  Brussels  Exposition 
that  the  Street  Railway  Review  has  been  awarded  a 
Silver  Medal  and  a  Diploma  of  Honor,  on  its  exhibit  of 
current  and  bound  volumes  of  this  magazine.  The  award 
is  made  for  the  best  technical  publication  of  its  class,  and 
includes  excellence  in  printed  matter  as  well  as  typographi- 
cal arrangement  and  illustrations. 

This  makes  the  second  medal  we  have  won,  the  first  hav- 
ing been  awarded  at  the  World's  Columbia  E.xposition. 

The  exhibit  of  the  Chicago  Trade  Press  Association,  of 
which  this  publication  is  a  member,  also  won  a  medal  at  the 
Brussels  Exposition  for  the  best  exhibit  of  technical  and 
trade  journals. 


SHORT  HEADWAY  IN  CINCINNATL 


Ordinarily  we  measure  the  headwa\'  on  street  railways  in 
minutes  and  we  believe  that  there  are  roads  where  hours 
are  the  units,  but  there  is  one  par- 
ticularly busy  street  crossing  in 
Cincinnati  where  a  count  showed 
42S  cars  between  5  and  6  p.  m., 
October  16,  an  average  of  one 
every  S.4  seconds.  It  should  be 
stated  that  there  was  nothing  ex- 
traordinary about  this  days  traffic. 
The  diagram  roughly  illus- 
trates the  layout  of  the  tracks  at 
this  corner  ;   those  marked  "  C  " 

are  cable  lines  ;  the  others  arc  electric  lines.     The  traffic  was 
as  follows  : 

South  on  Walnut  steeet 23 

East  on  5th  street,  south  side 142 

East  on  5th  street,  north  side 112 

West  on  5th  street 151 


Sylvester  T.  Everett  has  been  given  judgment  against  the 
East  Cleveland  Railway  Company  for  $10,750  as  commis- 
sion on  loans  which  he  negotiated. 

The  Louisville  City  Railway  Company  on  October  7 
paid  the  judgment  for  $25,147  franchise  tax.  The  con- 
templated appeal  to  a  higher  court  has  been  abandoneil. 


.\  new  motor  car  has  been  received  by  the  Cincinnati, 
Hamilton  it  Dayton  Railroad  from  the  Baldwin  Locomotive 
Works,  to  be  operated  over  its  lines  in  competition  with  the 
Cincinnati  &  Miami   Valley  Traction  Company. 


A  hot  fight  at  the  annual  election  of  the  Sotithwcst  Mis- 
souri Electric  Railway  resulted  in  a  change  in  the  board  of 
directors.  General  Manager  A  H.  Rogers  and  Vice-Pres- 
ident E.  Z.  Wallower  were  defeated  for  re-election.  The 
new  officers  are  W.  W.  Cahoon,  president;  J.  F.  Harrison, 
vice-president;  C.  F.  McElroy,  secretary;  D.  R.  Goucher, 
treasurer,  and  F.  II.  Fitch,  superintendent,  all  of  Carthage. 
The  Southwest  Missouri  Electric  Railway  is  the  longest 
inlerurban  in  the  west.  It  is  in  good  physical  and  flourish- 
ing financial  condition,  its  receipts  for  the  fiscal  year  having 
reached  $115,000,  with  fixed  charges  of  but  $30,000.  This 
favorable  showing  will  probably  inaugurate  a  policj'  for  the 
retirement  of  outstanding  bonds. 
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TRIAL  TRIP  OF  THE  PATTON  MOTOR. 


MASON  CITY  &  CLEAR  LAKE  INTER- 
URBAN. 


Invitations  were  extended  to  the  street  railway,  the  rail- 
road and  consulting  engineers  of  Chicago  to  l)e  present 
November  2  at  the  inaugural  trip  of  the  improved  Patton 
motor  car.  About  75  guests,  including  G.  W.  Knox,  Elec- 
trician of  the  Chicago  City  Railway,  John  Lundie,  consult- 
ing engineer  of  the  Illinois  Central,  F  K.  Dorrance  of  the 
Houston  &  Texas  Central  Railroad,  A.  M.  Kinsman,  chief 
engineer  of  the  Lake  Michigan  Car  Ferry  Company,  a 
representative  of  the  Street  Railway  Review  and 
others,  inspected  the  motor  and  occupied  a  passenger  coach 
which  was  drawn  over  the  trpcks  of  the  Chicago  stockyards 
by  the  motor  car.  The  coach  was  very  heavy,  weighing 
60,000  lbs.  exclusive  of  the  passengers,  which  was  a  severe 
test  for  a  motor  car  equipped  with  a  25-h.  p.  engine.  With 
a  lighter  coach  a  speed  of    15  miles  an  hour  was  attained. 

This  car  was  equipped  with  a  25-h.  p.  gasoline  engine 
direct  counhd  u  ;  n  S-pole,  shunt-wound  generator,  with  a 
capacity  of  60  amperes  at  250  volts.  The  engine  is  fed  from 
a  25-gal.  tank  of  gasoline  and  the  water  jacket  from  a  75- 
o-al.  tank,  both  placed  on  top  of  the  car.  The  steam  which 
comes  from  this  tank  will  be  used  in  heating  the  trail  cars. 
In  compartments  in  front  and  back  of  the  engine  are  100 
storage  battery  cells  and  these  are  connected  in  multiple 
with  the  motors.  A  35-h.  p.  motor  is  geared  to  each  of  the 
two  axles  of  the  truck,  and  they  are  operated  from  a  series- 
parallel  controller  of  standard  make.  While  in  service  the 
engine  is  run  at  normal  speed  with  full  load,  charging  the 
storage  batteries  when  the  motors  do  not  take  all  the  current. 
The  battery  takes  the  fluctuations  of  the  load  and  at  no  time 
does  it  remain  discharged.  In  this  service  it  is  stated  that 
the  batteries  deteriorate  very  slowly.  The  consumption  of 
the  engine  is  21^  gals,  of  gasoline  per  hour.  Baffle  plates 
muffle  the  exhaust  so  that  there  is  little  noise  in  its  opera- 
tion. The  motor  car  has  been  perfected  and  the  recent  test 
demonstrated  that  it  is  capable  of  arduous  service. 


During  a  recent  entertainment  at  Harrison  Park  Casino, 
Terre  Haute,  Ind.,  an  audience  of  4,000  gathered.  The 
facility  with  which  the  street  railway  company  handled  this 
large  crowd  called  forth  the  following  comment  from  the 
Terre  Haute  Gazette  :  "  The  street  car  company  cleaned 
up  that  great  crowd  as  if  it  was  a  few  paltry  hundreds  in 
number.  When  the  last  car  took  on  its  load  the  crowd  had 
disappeared.  All  had  been  cared  for  and  were  carried  to 
their  homes  swiftly  and  easily." 


An  interesting  interurban  line  which  seems  to  have 
stepped  into  a  good  paying  business  from  the  very  start  is 
the  Mason  City  &  Clear  Lake  (Iowa)  Railway.  The  road 
was  opened  on  July  3rd  of  this  year,  and  forms  the  con- 
necting link  between  Mason  City,  a  place  of  15,000,  and  the 
lake  which  is  the  only  resort  of  the  kind  for  many  miles 
around.  The  resident  population  at  the  lake  is  only  about 
1,500,  increased  during  the  summer  by  2,000  cottagers  upon 
the  shores.  The  chief  revenue  is  in  the  freight  business, 
which  is  good  throughout  the  year,  as  the  road  connects 
with  the  Iowa  Central  and  handles  all  its  passenger  and 
freight  between  Mason  City  and  the  lake.  Tickets  are  sold 
through  by  the  Central  from  all   points  on   its   line  and  pas- 


ELECTRIC   LOMOMOTIVE. 

sengers  change  cars.  The  freight  in  car  loads  is  transferred 
in  the  original  car  both  way-s.  In  addition  the  electric  line 
does  all  the  switching  for  the  Central  to  the  stock  yards, 
and  this  forms  a  good  business  in  itself.  Switch  tracks 
are  also  laid  to  all  the  manufacturing  establishments  in 
Mason  City. 

There  are  17  miles  of  track,  the  distance  to  the  lake  being 
I  I  miles.  The  heaviest  grade  is  only  3  per  cent,  and  short ; 
65-II).  T  rails  are  laid.     The  rolling  stock  includes  one  45-ft. 
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BAGGAGE    AND    EXPRESS    CAR. 

car  with  four  50-h.  p.  motors;  five  40-ft.  open  trailers;  one 
closed  trailer  45  ft.  over  all ;  one  baggage  and  express  35-ft. 
car ;  two  combination  passenger  and  baggage  cars  with 
22-ft.  bodv  and  32  ft.  overall  on  Pcckham  extra  long  trucks  ; 
two  i6-ft.  body  city  cars  on  Peckham  7-B  excelsior  trucks; 
two  flat  cars  one  of  which  is  rigged  as  a  tower  car,  and  one 
dinky  locomotive  i6-ft.  over  all  with  two  75-h.  p.  motors, 
weighing  nearly  10  tons.  This  has  hauled  eight  loaded 
stock  cars  in  one  train  and  as  high  as  25  empty  box  cars. 

The  rolling  stock  is  equipped  with  Standard  air-brakes ; 
on  the  electric  locomotive  is  a  ij^-h.  p.  electric  compressor 
governed  by  the  Standard  automatic  controller.  This  loco- 
motive frequently  draws  trains  of  seven  or  eight  trailers  all 
braked  by  air.  The  trailers  require  only  one  pound  of  air 
and  the  locomotive  two  pounds  for  effective  braking  per 
stop.  One  of  our  illustrations  shows  the  train,  in  the  vesti- 
bule of  which  the  Standard  motor-compressor  is  located. 
An  excellent  opportunity  for  demonstrating  the  value  of 
these  air-brakes  recentlj'  arose.  The  superintendent  was 
running  a  train  consisting  of  the  locomotive  and  one  trailer, 
and  while  approaching  the  city  with  speed  reduced  to  15 
miles  per  hour,  a  runaway  horse  with  buggy  attempted  to 
cross  the  track.  This  buggy  contained  a  woman  and  three 
children.  The  superintendent  made  an  emergency  stop 
which  brought  the  train  to  a  standstill  4  ft.  away  from  the 
buggy,  which  had  been  overturned  on  the  track  b)'  the 
frightened  horse.  The  officials  have  been  so  pleased  with 
the  installation  that  they  gave  to  the  Standard  Company  a 
testimonial  from  which  the  following  is  quoted  :  "  Our  air 
brakes  have  been  put  on  by  your  Mr.  Taylor  and  are  work- 
ing with  entire  satisfaction.  This  work  was  done  in  a 
workmanlike  manner  and  according  to  contract,  and  we  are 
well  pleased  with  everything."  It  is  a  significant  fact  that 
the  .Standard  system  has  been  so  well  designed  that  it  is  onlv 


necessary  I"  iipp'y  ''i"-'  air-brakes  ou  the  locomotive  and 
three  trailers  in  order  to  promptly  bring  the  whole  train  of 
eight  ears  to  a  standstill. 

The  schedule  time  on  the  main  line  is  38  miles  per  hour 
and  on  a  portion  of  the  road  a  speed  of  48  miles  is  reported. 
The  wheels  are  4-in.  tread  and  i-in.  flange,  and  weigh  500 
lbs.  All  the  trucks  are  Peckham,  and  W.  II.  Gray  of  the 
Chicago  otbce  taught  the  motormen  and  opened  up  the  road. 

A  fine  power  station  was  erected  by  the  company,  and 
two  Allis  engines  installed,  one  of  150  h.  p.,  and  one  of 
250  h.  p.  The  officers  are  :  W.  E.  Brice,  president  and  man- 
ager ;  L.  Ong,  treasurer  and  superintendent,  and  S.  Emery, 
general  passenger  and  freight  agent. 


M.  I.  C.  COMPOUND. 


The  M.  I.  C.  compound  is  an  enamel  for  the  insulations  and 
coatings  of  motors,  armatures,  fields,  wires,  cables,  trans- 
formers, overhead  line  construction  and  all  bare  metal  sur- 
faces. This  product  is  made  chiefly  of  refined  linseed  oil, 
asphalt  and  rubber ;  it  is  black  in  color,  and  is  manufactured 
in  four  grades.  It  does  not  contain  carbon-disulphide  or 
other  objectionable  materials  ;  is  non-corrosive,  impervious  to 
to  moisture,  has  no  offensive  odor,  stands  high  temperature 
and  can  be  reduced  to  any  desired  density  of  solution  with 
turpentine  or  benzine.  The  Mica  Insulator  Company  is 
sending  out  circulars  to  which  are  attached  pieces  of  sheet 
copper  coated  with  the  M.  I.  C.  compound  and  baked  for 
three  hours  at  300°F.  There  is  no  indication  of  the  com- 
pound cracking  until  the  copper  is  ruptured. 


A  NEW  INTERURBAN  FOR  CLEVELAND. 


The  Clevelanil,  Medina  &  Southern  Railway  Company 
has  been  incorporated,  and  Secretary  Gibson  states  that 
negotiations  arc  now  in  progress  for  the  construction  of  the 
first  section,  which  is  to  be  55  miles  in  length.  The  con- 
struction will  be  substantial,  but  not  excessively  expensive. 
.Steel  rails,  65  lbs.  to  the  yard,  will  be  laid  on  oak  ties. 
Side  pole  suspension  will  be  used  through  cities  and  vil- 
lages. The  motor  cars  will  be  Iiuilt  for  heavy  service 
and  equipped  with  four  50-h.  p.  motors.  The  oificers 
of  the  company  are  I''.  C.  Goodman,  president  ;  F.  C.  Mc- 
Millan, vice-president;  A.  R.  Gibson,  secretary,  and  |.  W. 
Roof,  treasurer ;  with  offices  at  Cleveland. 


MASON   CITY   .1    CLKAU    I.AKK   CARS, 
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A  NEW  SYSTEM  OF  DOUBLE  TRUCKS  FOR  ELECTRIC  RAILWAYS. 


The  question  whether  single  or  double  trucks  should  be  employed 
under  the  heavy  electric  cars  that  have  become  common  within  the 
last  few  years  is  no  longer  open  to  argument,  as  is  shown  by  the  uni- 
versal adoption  of  double  trucks  on  intenirban  and  long  suburban 
lines;  while  for  lighter  cars  and  lower  speeds  there  is  a  tendency  also 
in  the  direction  of  their  adoption  in  many  places.  This  tendency  to 
mount  even  light  cars  for  city  service  on  double  trucks  is  more 
marked  in  the  east  than  in  the  west. 

It  requires  but  little  consideration  to  convince  one  that  the  truck  as 
evolved  in  steam  road  practice  will  not  suffice  for  electric  service, 
because  in  the  latter  the  truck  is  the  locomotive  as  well  as  the  carrier 
of  the  car,  and  the  demands  on  the  electric  truck  are  much  greater 
than  on  those  under  non-motor  cars  having  the  same  weight  on  the 
rails.  Appreciating  these  facts  E.  Peckham,  president  of  the  Peck- 
ham  Motor  Truck  6c  Wheel  Company,  has  a  full  line  of  double 
trucks  adapted  to  any  and  all  conditions  of  service,  from  light  sub- 
urban to  the  heaviest  trunk  line  service.  Last  year  he  designed  and 
placed  upon  the  market  his  double  cushioned  swivel  truck  known  as 


of  the  No.  14  type  as  well  as  the  No.  15  and  No.  17  have  the  swing 
bolster,  which  has  been  adopted  on  steam  roads.  The  bolster  is  a 
truss  formed  by  the  combination  of  a  channel  bar  and  a  truss  bar 
supported  by  adjustable  supports  which  are  hollow  and  receive  the 
bolts  holding  the  lower  half  of  the  swivel  plate  in  position.  The 
principle  in  view  in  the  design  of  this  truck  was  to  keep  the  bolster 
as  narrow  and  as  low  down  as  possible  and  the  wheel  base  short,  so 
that  the  wheels  might  swmg  between  the  sills  of  the  car  on  curves. 
The  No.  14  truck  is  double  cushioned,  the  bolster  being  carried  on 
two  half  elliptic  springs  in  pockets  on  the  upper  part  of  side  frames, 
which  are  supported  and  cushioned  upon  the  journal  boxes.  Being 
flexibly  supported  centrally  over  the  journal  boxes,  they  act  as  equal- 
izers and  permit  any  one  wheel  to  lift  without  communicating  motion 
to  the  car.  Theseconl  cushion  given  by  the  helical  yoke  springs 
Supporting  the  side  fr.imes  on  the  journal  boxes,  relieves  the  side 
frames  and  half  elliptic  side  springs,  relieves  the  bolsters  from  shocks 
and  gives  an  easy  riding  cir  under  all  conditions.  The  brake  rig- 
ging   is   of    the   standard    double    upright  lever  type;  the  floater  is 


FIG.    I — STANDARD   NO.    I4. 


No.  14,  and  has  recently  added  seven  other  double  trucks,  each 
adapted  to  some  particular  conditions,  so  that  the  entire  field  of  elec- 
tric traction  is  covered.  Of  these,  five  are  modifications  and  improve- 
ments of  the  No.  14,  but  of  a  heavier  construction,  and  are  as  follows; 
No.  14-A  for  high  speed  service,  suburban  and  elevated;  No.  14-B  for 
use  where  there  are  many  curves  of  short  radius;  No.  14-C  and  14-D 
for  maximum  traction  service;  No.  14-A  C  a  modification  of  No.  u-A 
with  the  special  features  of  the  No.  14-C  added;  No.  15,  somewhat 
similar  in  design  to  14-.^,  but  much  heavier,  and  No.  17,  a  locomotive 
truck  designed  for  the  heaviest  service. 

The  No.  14  truck  is  built  in  two  weights;  light  weight,  which  is 
shown  in  Fig.  i,  for  service  under  light  interurban  cars,  and  extra 
heavy  for  heavy  interurban  service,  which  latter  differs  from  the  one 
illustrated  in  that  heavier  side  bars  and  pedestals  are  used  and  the 
addition  of  a  "bridge  truss"  between  the  top  and  bottom  members 
of  the  side  frames  in  order  to  provide  increased  support  for  the  bol- 
ster.    In  the  No.  14  truck  the  bolster  is  fixed,  but  flexible;  the  others 


equipped  with  a  curved  bar  upon  which  the  connection  to  the  sway 
bar  moves  by  means  of  a  roller,  and  thus  permits  the  truck  to  turn 
under  the  car  without  altering  the  position  of  the  brake  shoes,  mak- 
ing a  close  adjustment  of  the  brakes  possible.  The  brake  beams  are 
flat  with  M.  C.  B.  heads,  and  they  are  provided  with  adjustable 
release  springs. 

The  No.  14-A  truck  shown  in  Fig.  2,  is  more  heavily  constructed  in 
all  its  parts  than  the  No.  14.  Instead  of  a  stationary  bolster  working 
on  guide  pins  provided  in  the  latter,  this  truck  has  a  swing  bolster 
made  up  of  two  channels,  set  on  edge  and  held  together  by  cover 
plates  and  the  female  swivel  plate.  This  bolster  is  carried  on  the 
spring  plank  by  means  of  one  half  elliptic  spring  and  two  helical 
nest  springs.  The  side  bearing  plates  attached  to  the  car  bolster 
and  bearing  upon  the  cover  plates,  admit  of  a  limited  rocking  motion 
of  the  car  governed  by  the  stiffness  of  the  nests.  This  motion  adds 
greatly  to  the  ease  of  riding,  as  it  permits  the  wheels  on  one  side  of 
the  truck  to  rise  independently  of  the  car  body. 


-TRIPLE   CUSHIONED   NO.    1 4   A, 


(|)lJi£dS(culH^S\gVlCM^ 


797 


The  spring  plank  is  supported  by  four  linlis  of  M.  C.  15.  standard 
length,  which  in  turn  are  carried  on  two  transverse  bars,  which  rest 
in  pockets  on  the  side  frame  of  the  truck.  At  each  end  of  these 
transom  bars  are  located  spring  pockets  with  rubber  cushions,  one  at 
each  end,  which  support  the  male  bearings,  to  which  the  links  are 
secured.  The  rubber  cushions,  in  addition  to  acting  as  springs,  break 
the  force  of  the  blow  between  the  rail  and  the  car.  The  transom 
bars  previously  referred  to  are  secured  to  both  side  frames,  together 
with  the  end  cross  member,  holding  them  in  rigid  alignment.  The 
transoms  likewise  act  as  a  guide  for  the  bolster,  preventing  it  from 
moving  in  a  direction  longitudinal  with  the  car  and  also  carry  the 
nose  bars  which  support  the  motor  through  riveted  pockets. 


the  bolster  and  the  elliptic  springs;  but  a  portion  of  this  weight  is 
carried  on  a  roller  which  works  on  a  plate  on  the  underside  of  the 
car  body  framing  throwing  70  to  80  per  cent  of  the  weight  on  the 
two  driving  wheels.  The  casting  carrying  the  roller  is  supplied  with 
a  guide  which  prevents  the  side  movement  of  the  roller  and  casting 
with  relation  to  the  truck  frame,  the  roller  permitting  the  truck  to 
swivel  under  the  car.  By  this  method  the  advantages  of  a  maximum 
traction  truck  are  gained  without  making  the  bearing  plates  at  the 
end  of  the  bolster  carry  the  car  body,  giving  much  less  friction  on 
curves.  The  location  and  relative  stiffness  of  the  springs  can  be  so 
varied  as  to  alter  the  percentage  of  weight  on  the  driving  wheels 
from  50  to  80  per  cent  of  the  total  weight. 
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The  No.  14-B  truck  Fig.  3,  is  designed  for  use  with  two  motors 
where  a  short  wheel  base  is  essential  to  swing  between  narrow  car 
sills  or  around  sharp  curves.  In  order  to  accomplish  this  the  motors 
have  been  swung  outside  the  wheels  instead  of  inside,  and  the  motor 
support  bars  have  been  hung,  through  springs, to  the  outside  transverse 
member  of  the  truck.  The  cantilever  construction  of  side  frames  sim- 
ilar to  that  used  on  the  single  trucks  of  this  company  renders  this 
arrangement  perfectly  safe  and  permissible.  One  motor  may  of 
course  be  used  instead  of  two  on  this  truck,  in  which  case  the  weight 
on  the  driving  wheels  will  be  about  60  per  cent  of  the  total  weight 
carried.  The  wheel  base  in  this  truck  can  be  reduced  with  33-in, 
wheels,  to  45  in.  should  it  be  desired  but  it  is  not  recommended  that 
the  wheel  base  be  less  than  the  gage  of  the  track  upon  which  the 
truck  is  to  run.  The  difference  between  the  14-A  and  the  14-B  is 
that  the  motors  are  outside  the  wheel  base  in  the  latter;  otherwise  the 
side  frame  and  the  swinging  bolster  are  in  every  way  the  same  and 
the  parts  of  the  two  are  interchangeable. 

No.  14-C,  Fig.  4,  is  a  maximum  traction  truck  in  which  the  wheels 
are  all  the  same  size  and  is  built  on  the  same  general  lines  at  the  No. 
14.     The  greater  portion  of  the  weight  of  the  car  body  is  carried  on 


The  No.  14-D  maximum  traction  truck,  !•  ig.  5,  is  designed  on  the 
same  general  lines  as  the  No.  14-C,  but  works  on  an  entirely  different 
principle.  The  bolster  is  of  the  swinging  type  used  in  the  No.  14-A 
truck  and  is  located  as  near  as  possible  to  the  large  or  driving  wheels, 
while  the  motor  is  supported  on  the  cantilever  extension  projecting 
outside  of  the  driving  wheels,  the  same  as  in  the  14-B  with  the  double 
object  of  leaving  room  between  the  driving  and  pilot  wheels  for  the 
bolster  and  increasing  the  weight  on  the  driving  wheels.  The 
principle  upon  which  the  truck  operates  is  that  of  increasing  the 
weight  on  the  leading  outside  pilot  wheel.  It  has  been  thoroughly 
proved  both  in  theory  and  practice  that  when  a  four  wheel  truck  is 
rounding  a  curve  the  leading  outside  wheel  is  the  only  one  which  has 
any  tendency  to  ride  the  rail;  in  fact,  the  tendency  is  for  the  rear  axle 
to  assume  a  position  radial  to  the  curve  on  which  the  truck  is  run- 
ning. The  truck  as  shown  is  intended  to  be  placed  under  the  car 
body  so  that  the  pilot  wheels  shall  be  turned  toward  the  end  of  the 
car  in  each  truck,  but  its  construction  is  such  that  the  large  driving 
wheels  may  be  used  as  the  end  wheels  if  desired.  The  location  of 
the  motor  and  bolster  is  such  that  about  85  per  cent  of  the  total 
weight  carried  on  the  four  wheels  is  carried  on  the  two  driving  wheels. 
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FIG.   5 — TRIPLE   CUSHIONED  SWING   BOLSTER    CENTER   BEARING   NO.    1 4   D. 


On  the  end  of  the  truck  frame  beyond  the  pilot  wheels  is  located  a 
segmental  track  upon  which  works  a  roller  to  which  pressure  is 
transmitted  from  the  car  body  through  a  spring.  This  pressure  is 
capable  of  adjustment.  The  roller  with  its  supports  being  secured 
under  the  car  body,  when  the  truck  runs  into  a  curve  the  pilot  wheels 
swing  beneath  this  roller  in  such  a  manner  as  to  transfer  its  position 
on  the  slide  toward   the  outside   pilot  wheel  on  the  curve.     In  other 


permit  of  the  swingmg  of  a  half  elliptic  spring  between  them.  This 
bolster  is  built  up  in  truss  form  of  two  flat  bars  of  a  thickness  and 
width  suitable  for  the  car  bodies  to  be  carried.  These  bars  are 
trussed  by  the  adjustable  posts.  Secured  to  the  top  bar  of  the  bolster 
are  the  regular  King  side  bearing  springs  to  provide  for  a  slight 
rocking  motion  of  the  car  body.  The  bolster  is  supported  at  each 
end  by  one  or  more  half  elliptic  springs.     The  number  depending  on 


FIG.  6 — NO.    15.   EXTRA   STRONG   TRIPLE   CUSHIONED   SWING   BOLSTER   TRUCK. 


words,  the  pressure  transmitted  to  the  pilot  wheels  through  the 
roller  is  the  same  whether  the  truck  is  on  a  curve  or  on  a  tangent,  but 
on  a  curve  is  so  distributed  that  a  greater  portion  is  thrown  on  the 
outside  pilot  wheel  than  on  the  inside,  consequently  preventing  the 
flange  of  the  outside  pilot  wheel  from  riding  the  rail.  The  side  frame 
of  the  truck  is  built  on  the  cantilever  principle  common  to  all  Peck- 
ham  trucks,  and  is  provided  with  a  yoke  for  the  pilot  wheels  sufifi- 
ciently  low  to  swing  under  the  steps  of  an  open  car. 


FIG.   7 — NO.    17    LOCOMOTIVE   TRUCK. 

The  No.  14-AC  truck  is  built  on  the  same  lines  as  the  14-.A.  In 
addition  it  has  the  special  features  of  the  !4-C,  namely,  the  half 
elliptic  spring  located  outside  of  the  wheels  on  one  end  and  the 
bearing  on  a  rubbing  plate  under  the  car  body  to  the  roller,  thus 
throwing  more  weight  on  the  pair  of  wheels  driven  than  on  the  other 
pair.  This  truck,  of  course,  is  intended  for  use  with  one  motor  only. 
It  can,  however,  be  made  interchangeable  with  the  14-A  and  either 
two  motors  may  be  used  as  in  the  plain  14-A  truck,  or  the  additional 
half  elliptic  spring  may  be  placed  on  the  end  and  one  motor  used  as 
on  the  maximum  traction  truck. 

The  No.  15  swivel  truck.  Fig.  6,  is  designed  for  interurban  and  ele- 
vated road  service  and  can  be  used  as  an  electric  locomotive.  It  is 
built  heavier  throughout  than  the  No.  14  and  the  two  sets  of  bars 
composing  the  middle  of  the  side  frame  are  placed  farther  apart  to 


the  weight  of  the  car  body  to  be  carried.  The  ends  of  these  springs 
are  carried  in  the  universal  links,  which  permit  of  a  motion  both 
longitudinal  and  transverse  with  the  axis  of  the  truck,  thus  permit- 
ting the  span  of  the  springs  to  increase  as  the  load  comes  on  them 
and  at  the  same  time  acting  as  links  providing  for  the  transverse 
swinging  of  the  truck  bolster.  These  links  are  supported  upon  four 
helical  springs,  making  three  sets  of  spring  cushions  on  the  truck, 
insuring  a  very  easy  riding  truck.  The  bolster  is  guided  between 
the  transoms  to  prevent  motion  in  a  direction  longitudinal  with  the 
car  body.  These  guides  serve  to  transfer  the  draft  of  the  motors 
from  the  truck  to  the  car  body.  The  location  of  the  half  elliptic 
springs  between  the  bars  of  the  side  frame  permits  the  drawing 
down  of  the  bolster  to  the  narrowest  permissible  width,  thus  short- 
ening the  wheel  base  of  the  truck.  This  location  of  the  elliptic 
springs  also  imparts  to  them  the  properties  of  an  equalizer,  permit- 
ting any  of  the  wheels  to  rise  independently  of  the  car  body  and  sup- 
plementing in  this  direction  the  action  of  the  yoke  springs  located 
directly  over  the  journal  boxes.  The  motors  are  supported  on  the 
transoms.  These  transoms  are  rigidly  secured  to  the  side  frames 
of  the  truck  and  together  with  tie  rods  through  the  lower  bars,  keep 
them  rigidly  in  line. 

The  No.  17  truck.  Fig.  7,  is  designed  for  trunk  line  work  under 
heavy  cars  with  extra  heavy  motors  as  an  electric  locomotive.  The 
side  frames  are  constructed  in  one  piece  of  the  best  cast  steel,  and  the 
weight  of  the  car  is  carried  upon  the  frames,  which  are  supported 
upon  double  coil  springs  resting  on  the  journal  boxes,  the  same  as  in 
all  Peckham  trucks,  while  the  weight  of  the  motors  is  carried  upon 
springs  secured  to  motor  suspension  bars,  secured  at  each  side  to 
independent  equalizing  bars  resting  directly  upon  the  boxes.  Swung 
by  four  links  from  the  side  frames  are  cross  bars  supporting  the 
bolster  plank.  It  will  be  noted  that  the  construction  of  this  truck 
permits  the  side  frames  and  bolster  to  be  raised  off  the  wheels  with- 
out disturbing  the  motor,  so  as  to  permit  of  easy  access  to  the  motors 
for  repairs. 
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A  CHARITY  FAIR  IN  YUCATAN. 


The  manaj;cr  of  the  Campania  de  Tranvias  de  Mei'ida, 
Yucatan,  Mr.  Escalante  y  Peon,  recently  organized  a  kir- 
mess  or  charity  fair  which  was  held  at  the  pleasure  resort  of 
the  tramway  company,  and  proved  to  be  a  great  success.  A 
junta  of  12  prominent  citizens  lent  their  aid,  and  after  a  few 
weeks  of  preparation  the  fair  was  opened  on  September  iS. 
There  were  eight  stands  or  booths  provided  for  the  sale  of 
flowers,  ice  cream,  cigars,  beer,  toys,  etc.,  and  at  each  booth 
four  young  ladies  of  the  best  families  acted  as  saleswomen. 
Almost  everything  for  sale  was  presented  by  the  merchants 
and  families  in  Merida,  and  while  15  cents  was  the  selling 
price  fixed,  that  paid  ranged  from  25  cents  to  $1.  It  is 
related  that  these  high  prices  were  paid  by  the  young  men 
who  were  deeplv  interested  in  the  ladies  presiding  at  the 
booths. 

Flowers  in  particular  brought  high  prices ;  the  roses 
which  each  of  the  four  ladies  at  the  flower  booth  wore, 
were  auctioned  off,  the  minimum  price  realized  being  $38. 
The  most  costly  dish  of  ice  cream  was  purchased  by  a 
voung  man  who  was  inveigled  into  agreeing  to  pay  25  cents 
per  spoonful  for  the  glass  eaten  by  his  fiancee,  and  she  ate 
it  with  a  salt  spoon,  120  spooufuUs. 


'J'hc  fair  continucil  for  three  evenings  and  the  resources 
of  the  tramway  were  taxed  to  carry  the  people  desirous  of 
attending.  The  receipts,  including  the  earnings  of  all  the 
pleasure  apparatus  at  the  park  which  were  donated  by  the 
company,  netted  $4,500,  which  amount  was  turned  over  to 
the  trustees  of  the  city  hospital. 


BRILL'S  ELECTRIC  TRACTION  COMPUTER 


The  souvenir  of  the  Brill  Company  at  the  convention 
was  one  of  Cox's  computers  designed  to  immediately,  and 
without  any  calculation  whatever,  give  the  effective  horse- 
power necessarv  to  propel  any  load  at  various  speeds  and 
also  upon  various  grades,  thus  solving  by  the  simplest 
mechanical  means  an  often  perplexing  problem.  It  is  based 
2,000  G  +  T 

on  the  formula  h.  p.  =  L  x  S ,  where  L  is  the 

33,000  X  100 
load  in  tons  of  2,000  lbs. ;  S,  the  speed  in  feet  per  minute  ; 
G,  the  grade  in  per  cent ;  T,  the  tractive  force  per  ton  in 
lbs.  It  is  also  specially  designed  to  give  the  h.  p.  required 
for  the  different  styles  of  Brill  trucks.  Those  who  did  not 
secure  one  of  these  computers  at  the  convention  may  do  so 
by  writing  to  the  company. 
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THE  CAPITAL  TRACTION  OF  WASHINGTON. 


As  noted  in  our  last  issue  the  Capital  Traction  of 
Washington,  D.  C,  has  decided  to  adopt  the  underground 
electric  conduit  system  instead  of  rebuilding  the  cable  plant 
which  was  destroyed  by  fire,  and  the  contracts  have  been  let. 
Pending  the  completion  of  the  installation  horses  will  be 
used  for  the  motive  power. 

David  S.  Carll  is  the  chief  engineer  and  associated  with 
him  as  principal  assistant  engineer  is  William  B.  Upton. 
Dr.  Louis  Duncan  has  been  appointed  consulting  engineer. 
The  directors  have  appointed  George  T.  Dunlop,  Henry 
Hurt  and  Samuel  L.  Phillips  as  a  building  committee. 

The  system  adopted  is  the  underground  conduit  con- 
trolled by  the  General  Electric  Company,  and  that  company 
has  the  contracts  for  generators,  motors  and  accessory  elec- 
trical apparatus.  A  large  portion  of  the  cable  conduit  work 
has  been  let  to  the  National  Cable  &  Conduit  Company  of 


On  February  i8,  1894,  the  business  was  incorporated 
under  the  title  of  the  Sterling  Supply  &  Manufacturing 
Company  with  a  capital  stock  of  only  $15,000,  and  located 
at  97  Bank  street.  Mr.  Carson  occupied  the  double  office  of 
president  and  general  manager.  At  this  time  he  was  mak- 
ing Sterling  registers  and  Sterling  sand  boxes,  having 
acquired  the  patents  and  business  of  Benton  &  Keyes  then 
manufacturing  the  Benton  register.  The  businesss  was 
energetically  pushed  and  in  March,  1896,  it  was  found  nec- 
essar)'  to  increase  the  capital  stock  to  $100,000,  the  money 
going  into  new  machinery  and  tools.  Again  in  June  of  the 
same  year  the  capital  was  enlarged  to  $200,000,  and  in 
April,  1897,  greatly  enlarged  quarters  were  secured  in  the 
new  Lexington  Avenue  Cable  Building,  141-155  East  25th 
street  where  the  Sterling  Works  occupy  three-fourths  of  an 
entire  floor,  comprising  over  25,000  sq.  ft.  This  building  is 
undoubtedly  one  of  the  most  complete  mannfacturing  build- 
ings in  the  country,  and  with  finest   machinery   and  conven- 


VIEWS    IN   THE    WORKS   OF    THE   STERLING   CUMl'A.W. 


New  York.  John  A.  Roebling's  Sons  Company  will  furnish 
and  install  the  lead-covered  paper-insulated  cable.  Some  2  14,- 
000  ft.  of  i,ooo,ooo-c.  m.  cable  will  be  used.  The  Baltimore 
Car  Wheel  Company  has  the  contract  for  70  "  Lord  Balti- 
more" trucks,  and  the  American  Car  Company  of  St.  Louis 
will  furnish  the  bodies.  The  street  work  has  been  let  to  E. 
Saxton  and  was  begun  the  early  part  of  this   month. 


STERLING  SUPPLIES  BY  A  STERLING 
COMPANY. 


When  J.  H.  Carson  organized  and  became  the  head  of  the 
Sterling  Company,  in  New  York,  in  1892,  he  determined 
that  the  company  and  all  its  products  should  be  worthy  of 
the  name  he  gave  them  ;  and  how  fully  that  determination 
has  been  carried  out  is  evidenced  in  the  magnitude  to  which 
the  business  has  grown,  and  upon  hundreds  of  street  rail- 
ways where  one  or  more  of  the  several  products  of  the 
company  have  been  adopted  as  standard.  Like  many  anoth- 
er concern  of  modest  beginning  this  company  has  grown  to 
large  proportions,  in  fact  its  history  is  one  of  remarka- 
ble expansion  and  development,  made  all  the  more  creditable 
by  reason  of  the  depressed  times  with  which  it  had  to  con- 
end. 


iently  arranged  plant,  nothing  is  wanting  to  furnish  ideal  con- 
ditions for  turning  out  the  work. 

The  present  officers  of  the  companj'  are  J.  H.  Carson, 
president  and  general  manager ;  Perry  Tiffany,  vice- 
president;  and  William  Tiffany,  treasurer.  It  is  making 
Sterling  registers,  Sterling  sand  boxes.  Sterling  safety 
brakes.  Sterling  fenders,  car  trimmings  and  general  street 
railway  supplies.  Within  the  last  year  it  has  added  a 
department  for  the  manufacture  of  overhead  material  of  all 
kinds,  and  is  not  only  selling  to  consumers,  but  is  furnish- 
ing some  of  the  largest  supply  houses  in  the  country  with 
their  entire  stock  in  this  line.  Since  this  company  started 
it  has  been  a  constantly  increasing  success,  and  its  registers, 
brakes,  sand  boxes  and  fenders  have  entirely  equipped  some 
of  the  largest  roads  in  the  country,  including  the  great 
Metropolitan  system  of  New  York. 

The  Sterling  register  is  too  well  known  for  its  excellent 
work  to  need  extended  mention  here,  over  12,000  of  these 
machines  being  in  use,  and  are  standard  on  some  of  the 
largest  roads  in  the  country.  Notable  among  these  is  the 
Metropolitan  Traction  Company  of  New  York.  Some 
2,500  Sterling  machines  are  in  daily  use  in  that  city.  A 
new  type  of  Sterling  register  has  just  been  put  on  the 
market,     which     we     illustrate     herewith.      As     shown,     it 
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MAYER  &   ENGLUND, 

10  SOUTH  TENTH  ST.       PHILADELPHIA,    PA. 

Electric  Railway  Material  and  Supplies 

OF   EVERY    DESCRIPTION. 

We  carry  a  Large  and  Complete  Stock  of  Ecerything  needed  for  the   Construction, 
Equipment  and  Maintenance  of  Electric  Railroads. 

HIGHEST    CLASS    MATERIAL    AT    LOWEST    PRICES. 


NUTTALL  GEARS,  PINIONS  AND  BEARINGS. 

UNION  STANDARD  TROLLEYS  AND  PARTS. 

PARTRIDGE  SELF  LUBRICATING  CARBONS. 

INTERNATIONAL  REGISTERS  AND  REGISTER  FITTINGS. 
VAN  WAGONER  &  WILLIAMS  CO.  COMMUTATOR  SEGMENTS. 

COMMUTATORS  REFILLED.        ASSEMBLED  BARS  AND  MICA. 
ELECTRIC    HEADLIGHTS.        ELECTRIC  CAR  HEATERS. 
MOTOR  AND  CONTROLLER  REPAIRS,  ALL  KINDS. 


SI'-A.lX'ID-A.mD      0"VE:RII3E3.A.1Z>      Iia:A.TE3m-A.Ij. 


Prompt  Shipments  from  Stock.      Send  for  Catalogues. 


indicates  the  dircttion  of  the  car,  the-  trip  fares,  and  the 
total.  All  figures  are  plainly  indicated  and  can  be  seen 
readily  from  any  part  of  the  car.  The  new  numeral  register 
is  a  very  handsome    machine,  compactly    built,  and    being 


simple  in  construction  will  not  readily  gel  out  of  order. 
These  registers  are  made  in  both  single  ami  double,  as 
desired. 

The  mainspring  of  the  whole  enterprise  has  been  and  is 
J.  Henry  Carson,  who  has  just  reason  to  look  hack  with 
pride  on  what  had  been  accomplished  in  the  past  few  years. 
He  was  born  in  Baltimore  in  1S64  and  his  education,  begun 
at  St.  Paul's  school,  Concord,  N.  H.,  was  rounded  out  at 
Vale  and  Columbia.  He  then  spent  five  years  in  a  Wall 
street  banking  house,  after  which  he  was  for  two  years 
assistant  manager  of  the  factory  of  the  Otis  Elevator  Com- 
pany. These  two  positions  gave  him  an  unusually  fine 
experience  in  both  business  and  mechanical  lines.  Mr.  Car- 
son is  happily  married,  a  royal  entertainer,  and  a  member  of 
several  Xew  York  clubs. 

William  Tiffany,  treasurer,  was  born  in  Newport,  Rhoile 
Island,  in  1868.  After  finishing  school  in  this  country  he 
went  abroad,  where  he  attended  a  German  university,  after 
which  he  spent  a  year  in  a  banking  house  in  Stuttgart, 
(Germany.  Upon  retnrning  to  this  country  he  decided  to 
make  his  fortune  in  the  far  west,  and  spent  several  years  in 
running  a  ranch  in  Washington  territory,  after  which  he 
returned  to  New  York  and  became  actively  interested  in 
the  .Sterling  Supply  &  Manufacturing  Company. 

The  traveling  representatives  are  widely  and  favorably 
known  to  the  street  railway  fraternity  through  their  long 
connection  with  the  Lewis  &  Fowler  Company.  They  are 
Frank  A.  Morrell  and  Lewis  E.  Robert.  The  general 
steam  and  railway  supply  department  is  represented  by  J. 
A.  MacDonald. 
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The  Wcstci-n  Electric   Company  has  securca   the  services 
of  A.  McNab  Little  as  traveling  salesman. 


J.  G.  White  &  Co.  have  received  the  contract  for  exten- 
.sions  of  the  City  Passenger  Railway  in  northeast  Baltimore. 


The  Detroit  Construction  Company  has  obtained  the  con- 
tract for  the  overhead  work  and  the  Carnegie  Company  for 
the  rails  for  the  Dayton  &  Eaton  Electric  Railway,  Day- 
ton, ().  

The  John  A.  Roebling's  Sons  Company  of  Trenton,  N. 
[.,  has  been  awarded  the  contract  to  supply  the  Capital 
Traction  Company  of  Washington  with  1,000,000  ft.  of 
cable  wire  valued  at   $214,000. 

The  Western  Electric  Company  of  Chicago  has  adapted 
its  long  burning  arc  lamp  for  a  550-volt  circuit,  five  being 
used  in  series.  This  lamp  is  well  suited  for  illuminating 
car  barns,  power  stations  and  shops. 

The  Railway  Street  Car  Indicator  Company  has  been 
incorporated  at  Edenton,  N.  C,  to  manufacture  station  indi- 
cators. Capital  stock,  $100,000;  incorporators,  H.  Q. 
Donnan,  W.  G.  Summerell  and  B.  E.  Byrd. 


The  New  York  office  of  the  Pearson  Jack  Company  is 
now  located  at  245  Broadway,  and  is  in  charge  of  G.  M. 
Brown,  who  will  be  glad  to  see  his  friends  there.  The  head 
office  will  hereafter  be  at  64   Federal  street,  Boston,  Mass. 

G.  W.  Chance,  railway  engineer,  has  opened  a  new  office 
in  Philadelphia  at  915  Rothschild  building,  14  South  Broad 
street.  Mr.  Chance  has  sent  out  a  pamphlet  giving  a  dis- 
cussion on  "  Electric  Railways"  and  some  interesting  esti- 
mates on  cost  of  construction  and  equipments. 


The  Third  Rail  Electric  Railwav  Appliance  Companv 
has  been  incorporated  at  Jersey  City,  N.  J.,  to  operate  exten- 
sively in  the  vicinity  of  that  city.  The  capital  stock  is 
$1,000,000,  and  the  incorporators  are  Postmaster  Robert  S. 
Jordan,  Charles  N.  King  and  Nelson  R.  Vanderhoof. 


Field  &  Co.,  of  New  York,  have  received  the  contract  to 
build  the  new  electric  road  at  Port  Jervis,  N.  Y.  The 
officers  of  the  Port  Jervis  Electric  Railroad  Companv  are 
Martin  B.  Waller,  president,  George  N.  McKibbin,  vice- 
president,  C.J.  Field,  treasurer,  and  H.J.  Cox,  secretary. 


Forsyth  Brothers  &  Co.,  who  were  the  originators  of  the 
anti-friction  roller  tip  curtain  fixture  and  hold  the  founda- 
tion patent  of  a  rocking  or  tilting  head  having  friction  sur- 
faces of  diverse  holding  power,  have  recently  established 
agencies  in  Montreal  and  New  York,  and  are  also  rep- 
resented in   London. 


The  Wcsliughouse  Electric  it  Manufacturing  is  circulat- 
ing a  pamphlet  on  "  Automatic  Circuit  Breakers."  These 
are    for   voltages   not  exceeding    750   and    range  in  capacity 


from  15  to  2,000  amperes.  There  is  a  good  description  of 
the  apparatus  with  illustrations  and  tables  giving  dimen- 
sions and  connections. 


The  Citizens'  road  of  Indianapolis,  on  October  30,  closed 
contracts  with  the  Consolidated  Car-IIeating  Company  of 
Albany,  N.  Y.,  for  electrical  heating  equipments  for  100 
cars.  W.  P.  Cosper  of  Chicago,  made  the  sale.  We  are 
advised  that  this  makes  a  total  of  300  equipments  placed  by 
Mr.  Cosper  within  the  last  60  days. 


The  Sprague  Electric  Company  has  been  incorporated  at 
Watsessing,  N.  J.,  to  install  the  system  of  Frank  J.  Sprague 
for  using  electricity  on  elevated,  suburban  and  branch  steam 
roads.  The  company  will  also  take  over  the  property  of 
the  Sprague  Electric  Elevator  Company  at  Watsessing. 
The  capital  stock  is  $5,000,000  and  the  largest  stockholders 
are  J.  Pierpont  Morgan  and  John  W.  Mackay.  Albert  B. 
Chandler  will  be  president  and  managing  director. 


The  two  Siemens  &  Halske  generators  installed  in  the 
power  plant  of  the  new  Lorain  &  Cleveland  road  are  doing 
excellent  work.  These  machines  are  their  400-k.  w.  type 
and  run  at  80  r.  p.  m.  At  no  load  the  voltage  is  630  and 
at  full  load  700  volts.  They  are  direct  connected  to  C.  & 
G.  Cooper  compound  condensing  Corliss  engines.  Stirling 
boilers  are  used.  The  entire  equipment  of  the  station  is 
high  grade,  the  aim  of  the  builders  being  to  make  it  a 
strictly  model  plant. 


In  order  to  insure  prompt  delivery  which  is  an  important 
item  to  the  electric  trade,  A.  O.  Schoonmaker,  mica  dealer 
and  importer  of  New  York,  has  placed  a  stock  of  his  well 
known  India  and  "  amber "  mica  with  his  agents :  John 
Child,  Monadnock  building,  Chicago;  Hayes  &  Arthur, 
Cuyahoga  building,  Cleveland  ;  Central  Union  Brass  Com- 
pany, St.  Louis,  and  Reger  &  Atwater,  San  Francisco. 
Orders  sent  to  these  parties  will  receive  prompt  attention 
and  be  filled  at  the  best  prices. 


The  Westinghouse  Electric  &  Manufacturing  Company  has 
lately  distributed  catalogs,  describing  new  alternating  cur- 
rent apparatus,  especially  that  used  for  high  voltages.  Rail- 
way motors  No.  49  and  No.  38  B,  designed  for  interurban  or 
heavy  electric  traction,  are  described  and  the  principal 
dimensions  given.  All  these  circulars  are  handsomely  illus- 
trated and  are  of  uniform  size,  so  that  they  may  be  bound 
and  preserved  as  they  are  issued  from  time  to  time. 


The  Q.  &  C.  Company  of  Chicago,  has  issueil  a  catalog 
ilescribing  and  illustrating  the  Bryant  cold  metal  sawing 
machines.  These  saws  have  met  with  great  favor  and  are  in 
use  in  many  of  the  shops  of  the  principal  street  railway 
companies,  among  them  being  the  Chicago  City  Railway, 
the  Brooklyn  Heights  Railway,  the  Manhattan  Elevated,  the 
Toronto  Street  Railway  and  the  West  End  of  Boston.  The 
saws  are  made  in  many  forms,  namelv,  the  portable  rail  saw, 
shop  saws,  circular  saws  mounted  for  different  purposes, 
either  belt  or  motor  driven  ;  views  are  also  shown  of  machine 
grinders  for  these  saws. 


The  Buckeye  Engine  Company  of  Salem,  O.,  reports  that 
the  orders  which  it  has  booked  will  necessitate  working 
overtime,  the  capacitv  of  the  works  being  crowded.   Among 
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recent  sales  we  note  the  followinj;'  :  Union  Iron  cSl  Steel 
Company,  Youngstown,  one  1^14  and  35  x  36-in.  and  two 
151^  and  30;^  X  33-in.  tandem  compounds;  Sumter  (S.  C.) 
Electric  Lighting  Company,  one  16  x  32-in. ;  New  York 
Floating  Elevator  Company,  two  2oxi8-in.;  Goodnow 
Building,  Detroit,  one  I3x24-in. ;  Diamond  Rubber  Com- 
pany, Akron,  O.,  one  SS/^x  12-in.  vertical  and  one  14;^  and 
26li  X 33-in.  tandem  compound;  Diamond  Match  Company, 
Harberton,  O.,  one  6^4  x  12-in.  and  one  141^  x  24-in.  for  the 
factory  at  Rio  Janerio,  Brazil ;  Thomas  Potter  Sons  &  Co., 
Philadelphia,  one  I3x2l-in. ;  Chesapeake  &  Ohio  Elevator 
Company,  Newport  News,  Va.,  one  i8?^x30-in. ;  Concord 
(N.  H.)  Land  and  Water  Power  Company,  one  171^  and 
30J^  X  i8-in.  cross  compound  ;  United  Brethren  Publishing 
House,  Davton,  O.,  one  161^  x  i8-in. ;  Gibson  House,  Cin- 
cinnati, one  10  X  14-in.  and  two  13  x  i6-in.  direct  connected 
engines ;  Greenfield  (  Mass. )  Electric  Light  &  Power 
Company,  one  141^  and  25  x  24-in.  cross-compound  ;  Hamil- 
ton &  Co.,  West  Newton,  Pa.,  one  1 1  x  18-in. ;  Ohio  Valley 
Electric  Company,  Bellevue,  Pa.,  two  14 1^  anil  25xiS-in. 
direct  connected  tandem  compounils. 


During  the  last   month  business   has   been  brisk   with   the 
McGuire  Manufacturing  Company.      It  has  delivered  a  part 
of   the   order   for   trucks   recently   received   from    the  Con- 
solidated  Traction   Company   of   Pittsburgh,   and   has  also 
secured  an  additional  order  for  52  more  trucks  for  this  same 
road.   It  has  delivered  about  one-third  of  the  equipment  for  the 
"Alley  L"  road,  which  is  now  being  equipped  with  electri- 
city.    Six  cars,  which    have  already   been  fitted  with  these 
trucks,  have  been  run  experimently  on  the  "Alley   L"  and 
on    the    Metropolitan,    and    have    lieen    found    to   meet  the 
requirements  for  elevated  service  in  a  most  satisfactory  way. 
In  addition  to  this  the  company  has  built  a  large  number  of 
combined  snow  plows  and  sweepers,  among  them  sweepers 
for    the    Chicago   City    Railway,    North    Hudson     County 
Electric  Railwav,  New   York  &  Queen's  County   Railway, 
Camden  &  .Suburban  Railway,  Suburban  Railroad,  Chicago 
&  Englewood  Railway,  and  others ;  and  the  sweeper  trade 
promises  to  surpass  that  of  any  previous  year.     The  "  New 
Columbia"  stove  has  also  proved  to  be  a  wonderful  seller. 
In   nearly   every  case  where  samples  have  been  sent  out  or 
shown  orders  have  been  received.     The  magazine  and  other 
features  of  convenience  of  this  stove,  together  with  its  great 
capacity   and   high   ornamentation,   render   it   very   popular. 
Large  numbers  of  the  popular  "  Columbia  "  heater,   which 
has  been   so   extensively  used,   are   also  being   shippetl   thi^ 
year.     A    new    feature  is  the  manufacture  of  doid)le   key- 
seating  machines  for  cutting  key- ways  on  two  axles  at  the 
same  time.  These  are  used  in  the  factory  and  have  been  sup- 
plied to  many  of  the   car   manufacturing  companies,  among 
them  the  Terre  Haute  Car  Company  and  Jones  &  Laughlin. 
The  company  is  also  overhauling  a  large  number  of  the  very 
early   types  of  street  railway  trucks  of    1S90,  making  them 
into   the   latest   and    most   improved    types,  embodying  the 
three-quarter  elliptic  spring  and  suspension   features  of  the 
improved  "  Ai  "  truck. 

Countv  ownershi])  of  a  proposed  trolley  line  between 
Elizabeth  an<l  Plaiiifield,  N,  J,,  is  advocate<l  by  citizens  of 
Union  county,  who  met  recently  at  Elizabeth  and  perfected 
an  organization  to  effect  their  object.  Senator  V^ail  of  Rah- 
way  is  president  and  Lewis  Quinn  of  Elizabeth  secretary. 
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VAN  DORN'S  LATEST. 

The  acconipaii}'!!!^  cut  represcMits  Van  Dorn's  latest 
improveil  automatic  coupling  No.  S  for  heavy  traffic.  This 
coupling  and  attachment  was  applied  to  the  electric  motor 
cars  of  the  Waterloo  Underground  Railroad  of  London, 
England. 

Mr.  Van  Dorn  claims  that  this  is  the  most  simple  and  com- 


pact coupling  that  has  ever  been  placed  on  the  market,  and 
is  superior  to  anything  else  ever  constructed,  for  any  class 
of  service  where  they  want  a  solid  train.  A  slight  modifi- 
cation can  readily  be  applied  to  any  class  of  cars  and  will  be 
the  leading  coupling  on  all  roads  where  they  intend  making 
great  speed. 

STAR  SOLDERING  STICK. 


The  Western  Electric  Company  of  Chicago,  has  just  intro- 
duced a  soldering  stick  which  is  intended  to  obviate  the  dan- 
gers of  poorly  soldered  joints.  It  is  composed  of  carefully 
prepared  and  pure  chemicals  which  are  non-corrosive  and  at 


Star  Soldering-  5tick. 

NoN  Corrosive. 


A  Substitute  For 


the  same  time  make  a  very  superior  flux  for  soldering.  The 
wire  is  well  cleansed  and  the  flux  enables  the  solder  to  unite 
firmly  with  the  wire.  The  stick  comes  in  convenient  size, 
7/,  in.  diameter  and  6  in.  long. 


WABASH  CHAIR  CARS  TO  STAY. 


When  the  Wabash  Company  opened  its  new  Chicago-Buffalo  line, 
it  took  the  position  that  it  could  not  afford  to  discriminate  between 
the  eastern  and  western  lines  in  the  matter  of  free  reclining  chair 
cars,  and  at  once  began  running  these  cars  on  the  new  line  between 
Chicago  and  Buffalo  and  New  York.  There  was  a  vigorous  protest 
from  the  eastern  competitors  of  the  Wabash  against  this  innovation, 
but  the  Wabash  officials  continued  running  the  cars.  Then  certain 
of  the  eastern  lines  took  the  matter  up  with  the  Joint  Traffic  Asso- 
ciation with  the  view  of  compelling  the  Wabash  to  withdraw  the 
through  chair  car  service. 

The  board  of  managers  has  just  announced  that  it  has  stricken  the 
subject  from  the  docket,  thus  practically  deciding  that  the  Wabash 
has  the  right  to  operate  these  cars  on  all  portions  of  its  lines. 


Herbert  W.  Smith  has  accepted  the  position  of  managet* 
of  the  railway  department  with  the  Bibber-White  Company, 
and  his  headquarters  will  be  at  49  Federal  street,   Boston. 

The  Creaghead  Engineering  Company,  Cincinnati,  has 
receivctl  the  contract  to  supply  overhead  material  for  23 
miles  of  the  .Springfield  &  Southwestern  Railway,  Spring- 
field, Mass. 

The  Groat  Car  Fender  Company  has  been  incorporated 
at  San  Francisco,  Cal.,  with  $500,000  capital  stock  by  Silas 
Groat  of  San  Luis  Obispo,  Charles  W.  Fay,  Philip  S.  Fay, 
Thomas  Mahoncy  of  San  Francisco  and  N.  W.  Spalding 
of  Oakland. 

The  Eastern  Machinery  Compaiiy  of  New  Haven,  Conn., 
has  published  a  catalog  describing  and  illustrating  its 
improved  friction  clutches,  clutch  pulleys  and  friction  cut-off 
couplings.  This  apparatus  is  built  in  all  sizes,  sintable  for 
light  and  heavy  work,  and  is  guaarntced  to  be  made  of  good 
material  and  free  from  defects  in  workmanship. 


The  Richmond  Railway  &  Electric  Company  has  been 
selling  six  tickets  for  25  cents,  the  conductors  having  them 
for  sale.  They  took  this  opportunity  to  do  some  speculat- 
ing, turning  in  tickets  instead  of  cash  fares  and  pocketing 
the  profit.  This  was  not  noticed  until  the  conductors  be- 
came so  careless  as  not  to  punch  the  tickets  when  investiga- 
tion soon  revealed  the  state  of  affairs. 


The  Electrical  Exhibition  Company  has  closed  a  lease  for 
the  Madison  Square  Garden  building  for  the  electrical  and 
kindred  industries  exhibit  to  be  held  in  May,  1S9S.  The 
amphitheatre,  with  arena  circles,  concert  hall,  assembly  hall 
and  machinery  hall  in  the  basement  afford  a  total  of  over 
100,000  sq.  ft.  of  floor  space,  much  more  and  much  better 
arranged  than  at  the  former  exhibition. 


General  Manager  Wessels,  of  the  Standard  Air-Brake, 
is  a  firm  believer  in  doing  things  promptly.  He  is  always 
among  the  very  first  to  secure  accommodations  at  the  next 
convention  place.  The  following  letter  from  Secretary 
Penington  to  Mr.  Wessels  explains  itself:  "Incompliance 
with  your  request  of  the  9th  inst.  I  enclose  you  herewith 
bill  for  twenty-five  dollars  ($25)  covering  two  hundred 
and  fifty  feet  of  space  at  Niagara  Falls  convention.  You 
have  established  a  record  with  the  Association,  as  you  are 
the  first  one  to  ask  for  a  bill  for  space.  Vou  will  get  every 
inch  of  space  allotted  to  you." 


CALIFORNIA. 


Of  course  you  expect  to  go  there  this  winter.  Let  me  whisper 
something  in  your  ear.  Be  sure  that  the  return  portion  of  your  ticket 
reads  via  the  Northern  Pacific-Shasta  Route. 

Then  you  will  see  the  grandest  mountain  scenery  in  the  United 
States,  including  Mt.  Hood  and  Mt.  Rainer,  each  more  than  14,000 
feet  high,  Mt.  St.  Helens,  Mt.  Adams  and  others.  You  will  also  be 
privileged  to  make  side  trips  into  the  Kootenai  Country,  where  such 
wonderful  new  gold  discoveries  have  been  made,  and  to  Yellowstone 
Park,  the  Wonderland  not  only  of  the  United  States,  but  of  the 
World.  Park  season  begins  June  ist  each  year.  Close  railroad  con- 
nections made  in  Union  Station,  Portland,  for  Puget  Sound  cities  and 
the  east,  via  Northern  Pacific. 

Chas.     S.     Fee,    General    PassengerAgent,  St.  Paul,  Minn. 
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Windsor  &  Kenfield  Publishing  Company, 
OLD  COLONY  BUILDING,         •  CHICAGO. 

TELEPHONE,    HARRISON    754. 
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Editor.  Business  Manager. 


CORRESPONDENCE. 

We  cordially  Invite  correspondence  on  aJl  subjects  of  interest  to  those  engaged 
In  any  branch  of  street  railway  work,  and  will  gratefully  appreciate  any  marked 
copies  of  papers  or  news  items  our  street  railway  friends  may  send  us,  pertaining 
either  to  companies  or  officers. 

DOES  THE  (MANAGER  WANT  ANYTHING? 

If  you  contemplate  the  purchase  of  any  supply  or  material,  we  can  save  you 
much  time  and  trouble.  Drop  a  line  to  The  Review,  stating  what  you  are  in  the 
market  for,  and  you  will  promptly  receive  bids  and  estimates  from  all  the  best  deal- 
ers in  that  supply.     We  make  no  charge  for  publishing  such  notices  in  our  Daily 

BlLLETIN. 

This  paper  is  a  member  o!  the  Chicago  Trade  Press  Association. 
Entered  at  the  Post  Office  at  Chicago  as  Second  Class  Matter. 
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It  is  difficult  to  understand,  what,  except  the  very  preva- 
lent belief  that  any  corporation  is  fair  game,  could  lead  a 
farmer  to  allege  that  he  had  suffered  actual  damage  by 
reason  of  the  building  of  an  electric  railway  in  front  of  his 
farm.  The  advantages  are  so  apparent  that  the  award  of  6 
cents  damages  where  $5,000  was  claimed  in  the  Wisconsin 
case,  the  facts  in  which  are  given  on  another  page,  will 
probably  excite  little  surprise.  This  case  is,  however,  impor- 
tant as  a  precedent. 

What  to  do  with  the  pleasure  resorts  in  the  winter.'  is  a 
question  which  a  good  many  managers  are  asking  them- 
selves just  now.  While  the  merry-go-rounds  and  the  roller 
coasters  are  out  of  season,  and  the  soda  fountains  are  dry, 
there  are  other  ways  in  which,  with  suitable  weather,  these 
parks  may  be  made  good  revenue  earners.  The  experience 
of  such  roads  as  have  taken  pains  to  properly  care  for  the 
riding  which  can  be  worked  up  by  providing  good  skating, 
has  been  that  this  business  can  be  expanded  into  large  pro- 
portions. Smooth  ice  kept  clean,  plenty  of  light,  a  shelter 
in  which  to  warm,  and  where  the  volume  of  business  war- 
rants, a  brass  band,  all  unite  to  draw  large  crowds.  Young 
America,  and  a  good  many  who  are  not  so  young-,  take  an 
interest  these  days  in  out  of  door  sports ;  it  is  a  most 
encouraging  outlook  from  a  physical  point  of  view,  and 
should  be  encouraged  liberally.  The  manager  who  has  a 
suitable  pond  or  lake,  and  will  take  the  trouble  to  provide  a 


program  of  winter  sports  such  as  prevailed  25  years  ago 
will  find  his  reward  in  loaded  cars  at  an  hour  of  the  day 
when  otherwise  travel  would  be  light,  and  besides  will  make 
himself  and  his  road  popular  with  thousands. 


DuRiNc  the  last  political  campaign  when  so  much  was 
being  said  about  the  scarcity  of  gold,  we  referred  to  the  fact 
that  one  of  the  roads  in  St.  Louis,  had  for  years  made  it 
a  practice  to  pay  its  employes  in  gold.  The  suggestion  is 
now  offered,  that  those  companies  which  desire  to  give  an 
object  lesson,  can  do  so  in  no  better  way  than  by  using  gold 
in  filling  the  pay  envelopes  each  month,  where  the  check 
system  is  not  employed.  At  first  thought  it  would  seem  to 
involve  increased  work  in  the  paymaster's  office,  and  prob- 
ably would  for  a  few  weeks  until  the  clerks  had  become 
accustomed  to  its  use,  but  those  who  have  had  occassion  to 
handle  gold  report  it  is  quite  as  convenient  as  currency. 
One  thing  is  certain,  if  the  men  were  paid  in  gold  month 
after  month  they  would  be  convinced  that  the  vellow  metal 
was  actual  money  and  not,  as  most  of  them  now  look  upon 
it,  a  curiosity. 

Attention  is  being  drawn  to  the  desirability  of  operat- 
ing funeral  cars  in  such  cities  as  the  location  of  cemeteries 
and  electric  lines  renders  such  a  service  practicable.  The 
Review,  ever  since  its  start  has  steadily  advocated  such  a 
service  as  highly  desirable  and  appropriate.  It  furnishes 
transportation  with  which  carriage  service  is  not  to  be  com- 
pared, from  point  of  economy  either  of  money  or  of  time. 
The  drawn  curtains  of  the  funeral  car  enable  the  occupants 
to  shut  out  the  gaze  of  a  curious  public,  and  in  stormy 
weather  the  car  provides  transportation  in  comfort  and  with- 
out the  dangers  incident  to  a  long,  slow  ride  in  carriages. 
In  all  respects  it  is  an  advance  and  improvement  on  the  car- 
riage service  and  where  a  special  car  is  reserved  for  this 
purpose  there  can  be  no  objection  from  a  sanitary  or  senti- 
mental view.  The  cost  for  this  service  as  compared  with 
carriages  is  so  very  considerably  in  favor  of  the  car,  as  to 
constitute  a  feature  where  alone  merits  endorsement  of  the 
funeral  car.  Of  course  there  are  cities  where  the  local  condi- 
tions are  not  so  favorable,  but  these  are  growing  less  each 
year  as  the  network  of  electric  lines  in  each  grows  to  include 
all  parts  of  the  town. 


Little  is  heard  in  these  days  of  that  once  great  cause  for 
apprehension,  electrolysis.  Like  other  things  it  has  had  its 
day  and  the  daily  press  which  formerly  devoted  columns 
under  the  most  startling  scare  heads,  to  the  doom  which  was 
about  to  come  upon  the  world  from  this  new  danger,  with 
characteristic  consistency  never  thinks  to  give  a  line  to 
setting  the  public  mind  right  in  a  matter  which  has  been  fully 
solved  ;  and  where  it  did  exist  in  a  few  isolated  cases,  has 
been  corrected.  Nevertheless  the  old  scare  is  raised  occa- 
sionally, and  if  there  proves  to  be  any  foundation  for  the 
fear,  it  need  cause  no  anxiety  for  it  is  not  only  evidence  of 
faulty  construction,  but  involves  a  waste  which  no  company 
can  afford  to  continue  even  if  it  were  not  otherwise  disposed 
to  remedy  it. 

In  this  connection  a  very  interesting  fact  is  developed. 
One  of  the  best  railway  electricians  in  the  country  discov- 
ered what  to  all  appearances  is  a  most  pronounced  case  of 
electrolysis  in  a  gas  pipe  in  this  city,  but  which  at  the  time 
he  made  the  excavation  was  many  miles  removed  from  any 
electric  line,  and  indeed  was  separated  from  the  nearest  line 
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by  a  river.  It  is  valuable  evidence  and  coinincing,  that 
destruction  of  water  pipes  can  and  docs  occur  without  the 
presence  of  trolley  lines,  and  the  question  naturally  arises 
whether  the  electrolysis  in  the  past  which  has  been  discov- 
ered since  the  advent  of  electric  lines  was  due  to  them  to 
any  such  extent  as  has  been  supposed.  While  there  were  in 
the  early  days  unmistakable  cases  traced  to  these  lines,  it  is 
not  unlikely  that  natural  earth  currents  and  acids  in  the  soil 
largely  contributed  to  the  results  in  many  cases,  which  were 
discovered  by  reason  of  the  construction  of  electric  railway 
lines. 


A  NOVEL  arrangement  has  been  in  operation  in  Denver 
during  the  past  three  months,  which  has  proved  very  popu- 
lar and  successful,  and  is  a  scheme  which  might  be  copied 
with  advantage  in  many  other  cities.  One  of  the  roads 
leased  a  large  observation  car  to  local  parties,  who  obtained 
the  privilege  of  using  the  tracks  of  the  several  companies. 
This  car  makes  one  trip  in  the  morning  and  another  in  the 
afternoon,  picking  up  its  load  at  the  leading  hotels,  and  a 
complete  detour  of  the  city  is  made.  In  this  way  for  a 
nominal  sum  the  thousands  of  tourists  who  visit  Denver  are 
taken  to  all  the  points  of  interest,  and  the  guide  in  charge 
explains  everything  as  the  trip  is  made.  The  company  is 
sure  of  a  stated  revenue  in  rental,  the  city  profits  by  being 
seen,  and  strangers  do  not  miss  some  of  the  best  sights  as  is 
likely  when  they  try  to  pilot  themselves  about. 


Cleveland  has  become  one  of  the  principal  centers  for 
electric  interurbans  in  the  country,  and  the  advantages  both 
to  country  residents  for  30  miles  in  all  directions,  and  the 
business  interests  of  the  city,  are  already  well  established. 
There  has  been  a  growing  demand  for  the  transportation  of 
freight  in  addition  to  the  excellent  passenger  aiul  mail  ser- 
vice rendered,  and  the  several  lines  are  making  preparations 
to  take  care  of  this  new  department.  The  steam  roads  run- 
ning into  Cleveland  threaten  to  take  steps  with  a  view  to 
blocking  this  additional  drain  on  their  revenues,  and 
announce  proceedings  will  be  taken  to  have  the  transporta- 
tion of  freight  within  the  city  limits  declared  a  violation  of 
franchises.  It  is  doubtful  if  they  can  succeed  in  this 
movement,  and  even  if  they  do,  the  public  demand  for  the 
service  will  surely  compel  the  city  council  to  adopt  such  a 
general  ordinance  as  will  specifically  provide  for  freight 
transportation.  There  can  be  no  more  objection  to  freight 
being  drawn  through  the  streets,  enclosed  in  neat  cars,  than 
to  the  teaming  of  the  same  merchandise  in  wagons  ;  and  the 
wear  upon  the  streets  is  saved  by  the  rail  transportation. 


We  chronicle  this  month  two  bad  accidents ;  both  head-on 
collisions,  and  both  alike  due  to  heavy  fog.  The  accidents 
were  on  suburban  lines,  where  high  speeds  are  in  vogue. 
In  each  case  both  motormen  were  killed.  In  one  a  passen- 
ger was  killed,  and  on  both  occasions  the  passengers  were 
more  or  less  injured  As  will  be  presumed,  each  line  was  a 
single  track  road.  Blame  cannot  be  attached  wholly  to  the 
car  crews ;  in  fact  one  of  the  cars  was  being  operated  by 
the  superintendent,  who  was  one  of  the  killed.  It  was  an 
accident  that  the  accident  occurred. 

That  there  is  a  lesson  in  these  disasters  no  one  will  try  to 
deny.  It  does  not  appear  that  there  was  any  intentional 
disregard  of  orders — only  a  misunderstanding ;  and  one  car 
one  minute  ahead  of  time  in  passing  the  turnout.      Those  to 


whom  any  censure  might  be  due,  are  beyond  the  reach  of  mor- 
tal tongue  ;  but  even  were  they  here,  it  could  not  bring  the 
other  dead  to  life,  comfort  the  fatherless  or  mend  the  broken 
bones. 

This  is  one  of  the  problems  which  suburban  and  inter- 
urban  roads  must  take  up  and  solve  at  once  if  they  have  not 
already  done  so  in  a  satisfactory  manner.  Only  a  few 
weeks  ago  a  similar  accident  occurred  just  outside  this  city, 
and  it  was  only  through  rare  good  fortune  that  none  of  the 
injuries  were  fatal.  A  system  must  be  provided  at  once 
which  is  absolute.  We  cannot  afford  to  leave  undone  any- 
thing reasonable  which  will  make  a  repetition  unlikely.  Not  a 
moment  should  be  lost ;  in  the  meantime  let  the  greatest 
possible  care  be  used. 

The  year  closes  with  greath'  improved  conditions  over 
twelve  months  ago,  while  the  outlook  is  decidedly  better. 
In  our  pages  devoted  to  trade  news  will  be  found  the  reports 
of  a  large  number  of  important  concerns,  many  of  which 
are  running  full  time  with  a  strong  list  of  orders  ahead  ; 
while  others  are  running  night  and  day  and  are  already 
behind.  Engine  builders  are  particularly  busy,  and  while 
not  all  their  output  is  destined  for  railway  power  plants, 
every  machine  is  being  bought  to  put  in  motion  additional 
wheels  of  industry,  which  necessarily  means  the  employ- 
ment of  more  men  who  will  once  more  need  the  street  car 
in  getting  to  and  from  their  daily  work. 


Capital  for  legitimate  railway  extensions,  and  new  lines, 
is  becoming  more  easy  to  secure,  and  the  indications  are  for 
a  fine  year's  business  in  all  departments  of  railway  supplies. 
A  very  considerable  amount  of  reconstruction  is  already 
determined  on  for  next  spring,  and  this  will  increase  in  vol- 
ume after  the  annual  meetings  in  January.  As  an  evidence 
of  better  earnings  we  note  that  many  roads  are  reporting 
larger  earnings  for  the  fall  months  than  for  the  summer 
months  preceding.  As  the  summer  earnings  have  always 
been  counted  on  to  average  up  the  winter  season,  the  lesson 
of  increased  revenues  is  especially  encouraging. 


As  a  rule  we  find  the  manufacturing  industries  of  the 
west  more  active  than  those  of  the  Atlantic  states,  but  this 
is  easily  accounted  for  in  the  fact  that  the  farmers  west  of 
the  Mississippi  have  had  a  very  prosperous  season  and  have 
been  paying  off  millions  of  mortgages  long  past  due,  and 
this  money  is  now  again  seeking  investment.  That  portion 
of  it  which  cannot  be  put  back  on  farm  mortgages  is  now 
turning  its  attention  to  other  investments,  and  is  being  put 
into  new  enterprises  and  operations  which  have  been  trying 
to  struggle  into  existence  for  several  years  past. 


The  improved  condition  of  the  great  army  of  western 
buyers  will  soon  make  itself  felt  in  the  demand  for  eastern 
manufactured  products  and  in  the  course  of  the  next  few 
months  we  should  see  a  general  resumption  of  work  in 
hundreds  of  eastern  factories  not  yet  in  operation. 

All  these  various  conditions  take  time  to  work  themselves 
out,  but  are  sure  to  come  with  time ;  and  then  the  street 
railway  interests  of  the  whole  country  will  feel  the  benefit 
in  the  increased  volume  of  that  regular  every  day  traffic 
which  constitutes  the  bone  and  sinew  of  their  earnings. 
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The  car  builders  have  not  yet  regained  the  acti\  ity  they 
formerly  enjoyed,  but  after  the  first  of  the  year  the  orders 
for  summer  cars  for  early  spring  delivery  may  be  counted 
on,  and  the  probability  is  that  these  orders  will  come  in  such 
a  rush  that  resumption  in  this  department  will  be  very 
rapid.  This  will  naturally  lead  to  better  prices  for  the 
builders,  and  companies  which  know  they  must  enlarge 
their  equipment  next  year,  and  can  see  their  way  clear  to 
place  orders  now,  will  undoubtedly  save  money  by  taking 
advantage  of  the  present  prevailing  low  prices. 
*  * 

Interurbans  will  command  more  attention  this  year  than 
ever  before.  The  success  which  has  attended  the  operation 
of  these  lines,  and  their  varied  possibilities,  has  been  a  sur- 
prise to  the  public,  and  we  anticipate  the  large  proportion  of 
new  tracks  laid  in  '9S  will  be  for  this  service.  Where  the 
interurbans  have  come  into  competition  with  established 
steam  roads  they  have  been  able  to  divert  almost  the  entire 
passenger  business,  and  are  alreadj'  cutting  into  the  freight 
revenues.  The  frequent  service  and  lower  fares  possible 
with  electric  operation,  make  competition  by  steam  lines  both 
difficult  and  expensive.  Investors  are  waking  up  to  a  reali- 
zation that  when  the  difference  in  cost  of  construction  and 
freedom  from  the  burdens  imposed  in  cities  is  considered, 
the  interurbans  are  by  no  means  less  attractive  than  city 
lines.  Hence  the  development  of  these  country  lines  is 
surely  destined  to  grow  into  large  proportions  during  the 
next  few  years. 

AMERICAN  ASSOCIATION  REPORT  FOR 

1897. 


Secretary  Penington  has  mailed  his  official  report  of  the 
Niagara  Falls  convention,  an  interesting  document  of  266 
pages — the  largest  ever  issued  by  the  American  Street  Rail 
way  Association.  It  has  been  brought  out  with  promptness, 
particularly  in  view  of  the  difficulties  which  attended  the 
work  this  year.  The  stenographic  and  other  records  were 
for  some  hours  in  the  Hudson  River,  having  been  sub- 
merged by  the  wreck,  and  it  was  a  matter  of  no  small 
moment  to  decipher  and  study  out  the  blurred  and  water 
soaked  notes.  However  they  were  not  sufficiently  damaged 
to  make  them  illegible  and  the  report  covers  all  the  doings 
and  discussions  of  the  Association  anil  the  people  who  par- 
ticipated in  it. 

As  usual  a  steel  engraving  of  the  president  appears  ;  and 
this  year,  by  instructions  of  the  executive  committee,  the 
portraits  of  the  only  secretaries  the  Association  has  had  in 
all  the  16  years  of  its  existence : — Wm.  J.  Richardson  and 
T.  C.  Penington.  In  addition  to  the  list  of  delegates  and 
their  ladies,  the  names  of  exhibitors,  and  all  attending  sup- 
ply men  are  given,  a  desirable  feature  for  reference. 


OFFICIAL  REPORT  OF  ACCOUNTANTS- 
ASSOCIATION. 


The  official  report  of  the  first  annual  meeting  of  the 
Street  Railway  Accountants'  Association  of  America,  is  out 
anil  is  V)cing  mailed  to  members  of  that  association  by  .Sec- 
retary W.  B.  IJrockway,  the  compiler.  The  report  covers 
216  pages  of  fine  type,  and  contains  not  only  all  the  papers 
read  before  that  body  at  the  recent  Niagara  Falls  conven- 
tion, but  a  verbatim  report  of  the  entire  discussion  which 
ensued,  and  which  was    not  published    elsewhere   and  can 


only  be  obtained  in  this  way.  Each  copy  is  numbered  and 
registered  and  obtainable  only  by  members  of  the  Associa- 
tion. The  amount  of  information  of  the  highest  possible 
value  to  every  company  is  worth  many  times  the  cost  of  the 
annual  dues  which  are  nominal.  Many  companies  are  una- 
ble for  various  reasons  to  send  a  representative  from  the 
accounting  department  to  the  meeting,  but  no  roads  in  good 
standing  are  debarred  from  becoming  members  and  secur- 
ing the  report  for  their  own  use. 

The  report  is  highlv  creditable  to  l)oth  the  Association  and 
Secretary  Brockway,  and  has  been  issued  with  great  prompt- 
ness, especially  in  view  of  the  fact  that  this  is  the  first  vol- 
ume and  there  was  no  precedent  to  guide.  Every  street 
railroad  in  the  country  ought  to  be  in  possession  of  a  copy, 
and  information  as  to  how  this  can  be  secured  may  be  had 
by  addressing  W.  B.  Brockway,  Secretary  Street  Rail- 
way Accountants'  Association  of  America,  Toledo,  Ohio. 


STORE  ENTRANCES  TO  ELEVATED  STA- 
TIONS. 


The  Union  Loop  passes  most  of  the  large  department 
stores  in  Chicago,  and  it  was  suggested  at  an  early  date  to 
build  passageway's  from  the  elevated  stations  to  the  second 
floors  of  the  stores.  This  met  with  opposition,  as  the  small 
dealers  thought  such  an  arrangement  would  give  the  larger 
stores  undue  advantage  and  one  suit  it  now  pending  on  this 
question.  This  did  not  deter  one  large  mercantile  firm  from 
connecting    its    sales  rooms     with    an    elevated     station    on 


HKIDGF.   TO   UNION    l.dOI',  CHICAOO. 

Wabash  avenue.  The  liridge  is  33  ft.  long  and  6  fl.  wide, 
an<l  made  of  steel  and  glass.  The  two  steel  girders  sup- 
])<)rting  the  structure  are  securely  attached  to  the  building, 
but  the  opposite  ends  rest  on  rollers  to  provide  for  the  vibra- 
tions of  the  elevated  tracks.  As  seen  in  the  illustration 
there  are  eight  large  plate  glass  windows  on  each  side  and 
the  roof  is  of  glass.  The  wainscoting  and  doors  are  of  mahog- 
any. Above  the  the  windows  niside  and  out  are  rows  of 
incandescent  lamps.  The  steel  work  is  all  decorative  and 
painted    white,  giving  the  briilgc   a  handsome   appearance. 
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THE  DETROIT  COLLISION. 


JOHN   SAVAGE 


On  December  4,  about  i  o'clock  in  the  afternoon,  two  cars 
on  the   Detroit   &   Oakland   Electric   collided,  head  on,  near 
Pontiac.     The  accident  occurred  at  the  bottom  of  two  hills, 
down  which   the  cars    were    moving   at  high   speed,  in   the 
attempt  to  recover  lost   time ; 
the     situation     was     rendered 
worse  b}'  icy  rails.     A   heavy 
fog   prevented   the   motormen 
from  seeing  more   than  a  few 
rods.      The     superintendent, 
John  Savage,  who  was  operat- 
ing one   car,  the  motorman  of 
the  other   car,   and   one   pass- 
enger   wh6    saw    the   danger 
and  stepped  into  the   vestibule 
to    warn    the   two    men    were 
killed.     Of  42  passengers,  22 
were  more  or  less  injured,  and 
the  cars  which  were  new  40-ft. 
double  truck,  were  reduced  to 
fragments — a  total  wreck.      The  dead  were  frightfully  muti- 
lated. Superintendent   Savage  having  both  legs  completely 
severed  from  his  body. 

The  sleet  which  had  been  falling  all  day,  had  thrown 
the  system  out  of  schedule,  on  account  of  the  extra  time 
consumed  in  making  stops  and  starts,  and  it  was  in  the 
effort  to  restore  regular  running  time  that  the  superintendent 
boarded  the  wrecked  car.  As  he  often  did  when  on  a  car, 
he  relieved  the  motorman,  who  stood  beside  him,  and  was 
nearly  killed.  The  company  did  everything  in  its  power  in 
caring  for  the  dead  and  injured,  which  it  did  promptly  and 
regardless  of  expense. 

In  this  connection  it  is  proper  to  call  attention  to  the  fact 
that  the  presence  of  the  vestibules  made  it  impossible  for 
men  inclosed  therein,  to  escape,  although  it  was  evident  that 
two  of  them  made  a  desperate  effort  to  do  so,  after  current 
was  cut  off,  and  succeeded  in  getting  part  way  through  the 
window. 

John  Savage,  the  dead  superintendent,  had  been  engaged 
in  railway  work  in  Detroit  for  the  past  16  years,  and  was 
very  highly  thought  of  by  both  officials  and  the  men.  He 
had  held  his  present  position  one  year.  He  was  38  years 
of  age,  and  leaves  a  wife  and  five  children. 


STREET  RAILWAY  MAIL  SERVICE. 


The  report  of  the  general  superintendent  of  the  railway 
mail  service  just  issued  for  the  fiscal  year  ending  June  30, 
1897,  shows  a  gratifying  increase  in  the  use  of  street  rail- 
ways, though  the  superintendent  expresses  himself  as  doubt- 
ful whether  this  class  of  service  can  be  made  to  accomplish 
what  was  hoped  of  it  when  the  system  was  inaugurated 
and  says  : 

"The  runs  are  as  a  rule  too  short  to  admit  of  the  distribution  of 
any  great  quantity  of  mail  either  way.  It  was  hoped  that  on  outward 
trips  from  the  main  office  or  depots  we  would  be  able  to  distribute 
the  mail  for  carriers,  so  that  upon  arrival  at  the  several  branch  offices 
the  mail  would  be  arranged  in  such  shape  that  the  carriers  might 
start  immediately  upon  their  runs,  and  that  on  inward  trips  the  mail 
taken  from  the  branches  or  collectors  might  be  distributed  and 
pouched  to  outgoing  trains,  and  thus  avoid  delay  in  the  main  office. 
We  do  indeed  accomplish  a  great  deal  in  that  direction,  but  lack  of 
time,  as  already  referred  to,  and  lack  of  facilities  on  account  of  the 


limited  space  obtainable,  has  prevented  us  from  accomplishing  all  we 
wished  to  do.  I  am  still  of  the  opinion,  however,  that  the  service  is 
worth  all  it  costs,  and  that  it  would  be  a  step  backward  to  abandon  it. 
By  arranging  matters  so  that  collectors  can  connect  with  the  postal 
cars  on  street-car  lines,  considerable  time  can  be  saved  by  having  the 
mail  properly  sorted  up,  canceled,  and  distributed  in  part  before 
arrival  at  the  main  office  or  railroad  station.  More  to  this  end  could 
be  accomplished,  probably,  if  what  might  be  strictly  called  the  city 
service  were  placed  in  charge  of  the  postmaster  or  superintendent  of 
mails  in  the  postoffice  than  if  retained,  as  at  present,  under  the  juris- 
diction of  the  railway  mail  service.  It  is  all  performed  within  the 
territory  covered  by  the  delivery  of  the  postoffice,  and  does  a  class  of 
work  for  the  proper  performance  of  which  the  people  have  always 
been  accustomed  to  look  to  the  postmaster.  It  is  so  closely  in  touch 
with  the  collection  and  carrier  service,  and  its  succesful  operation 
depends  so  much  upon  its  relations  with  these  branches,  that  in  my 
judgment  it  could  accomplish  the  greatest  good  If  placed  under  the 
same  control. 

"There  are,  of  course,  a  number  of  electric  lines  throughout  the 
country  which  perform  the  same  service  practically  as  a  regular  rail- 
road line,  running,  as  they  do,  beyond  the  limits  of  any  one  city,  and 
supplying  a  number  of  independent  offices.  Such  service  should,  of 
course,  be  controlled  by  the  railway  mail  service,  but  the  lines  run- 
ning entirely  within  the  limits  of  a  city  can  be  handled  more  harmo- 
niously and  satisfactorily,  I  think,  through  the  local  office. 

"  If  this  change  is  made,  these  cars  should,  of  course,  be  manned 
by  clerks  from  the  postoffices  and  not  by  railway  postal  clerks,  as  is 
the  case  to  a  great  extent  at  present;  and  such  clerks  should  be  taken 
up  on  the  postoffice  rolls,  as  an  offset  for  the  postoffice  clerks  an  rail- 
road lines  working  city  mails,  who  can  be  taken  up  on  the  railway 
mail  service  rolls,  as  suggested  in  a  preceding  section  of  this  report. 

"  I  merely  suggest  these  changes  for  your  consideration.  If,  in 
your  judgment,  this  service  should  still  be  controlled  from  this  office, 
I  assure  you  it  will  be  my  constant  effort  to  promote  its  efficiency  and 
extend  its  usefulness." 

The  statistics  for  the  year  ending  June  30,  and  those  for 
the  previous  year,  are  given  below  : 

STREET   RAILWAY    POSTAL   CAR   SERVICE. 

1896.  1897. 

Number  of  routes 21  33 

Miles  of  routes 198.58  303.68 

Number  of  cars 45  65 

Number  of  round  trips  with  clerks  per  day.           195I  343 

Annual  miles  of  service  with  clerks 907,863  1,619,829 

Estimated  pieces  of  mail  handled  daily ... .  505,481  593,860 
Average  number  of  closed  pouches  handled 

daily 398  568 

Number  of  crews 60  87 

Number  of  clerks  appointed  to  lines 75  102 

CLOSED  POUCH  SERVICE  ON  STREET  RAILWAYS  HAVING  NO 
POSTAL  CARS. 

1896.  1897. 

Number  of  routes 126  146 

Miles  of  routes 726.84  798.24 

Annual  mileage 1,986,838       2,368,786 

Pouches  handled  per  day 1,924  2,485 

On  December  i  the  street  car  postal  business  in  that  divi- 
sion comprising  the  North  Atlantic  states  and  the  peninsula 
of  Maryland  and  Virginia  was  placed  under  the  charge  of 
postmasters  in  the  several  cities  where  such  service  exists. 
Four  large  cities  are  included  in  the  division,  New  York, 
Philadelphia,  Brooklyn  and  Rochester. 


CONNECTICUT  STATE  ASSOCIATION. 


The  Connecticut  Street  Railway  Association  meets  Janu- 
ary 12,  at  the  office  of  the  Fair  Haven  &  Westville  Street 
Railway  in  New  Haven. 


An  interurban  to  connect  Morris,  111.,  with  Lake  Geneva, 
Wis.,  has  been  incorporated. 
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As  the  year  draws  to  a  close  we  pause  for  a  look  back- 
wards to  observe  the  progress  made  and  to  compare  our 
present  condition  and  future  prospect  with  those  obtaining  a 
year  ago.  At  that  time  the  country  had  just  emerged  from 
one  of  the  most  bitter  and  hardly  fought  political  contests 
in  its  history,  and  business  was  completely  prostrated.  The 
situation  during  the  latter  part  of  1896  was  the  worst  ever 
known  and  yet  we  were  all  thankful  at  the  end  of  the  year 
that  we  had  escaped  a  great  calamity.  The  business  done 
this  year  was  on  the  whole  satisfactory  though  it  was  dis- 
appointing to  many,  but  because  of  low  prices  and  small 
profits,  for  the  volume  was  fairly  good.  The  immediate 
future  apparently  holds  no  such  frightful  nightmare  as  we 
experienced  in  1896  and  the  prospects  are  bright. 

In  reviewing  the  vear  in  the  field  of  street  railroading  we 
first  turn  to  the 

^^B!eCTRICALPR06RF55'; 

The  past  year  has  witnessed  advancement  in  every  branch 
of  electrical  industry,  although  no  remarkable  discoveries  or 
developments  have  been  made.  The  latest  and  perhaps  the 
most  far-reaching  electrical  innovation  is  Edison's  method  of 
electro-magnetic  separation  of  iron  from  low  grade  ores. 
Great  advancement  has  been  made  in  the  utilization  of  water 
powers,  and  once  more  the  water  fall  seems  destined  to 
regain  its  lost  prestige  as  a  source  of  power.  The  adapta- 
tion of  the  dynamo  and  the  motor  for  such  service  has  made 
this  possible,  and  what  is  of  equal  importance — improve- 
ments in  the  transformers  and  line  materials  have  permitted 
very  high  voltages  and  the  transmission  of  current  for  long 
distances.  America  is  in  the  lead  in  this  work,  for  already 
70,000  h.  p.  is  available  for  manufacturing,  light  and  the 
operation  of  street  cars,  and  plans  are  complete  for  develop- 
ing several  times  as  much  more.  Niagara  has  attracted  the 
attention  of  the  whole  world  this  year,  not  on  account  of  its 
natural  grandeur  but  for  its  power  facilities.  Not  only  the 
street  cars  of  Niagara  Falls  and  Buffalo  receive  current 
from  water  power,  but  the  past  year  has  witnessed  the 
application  of  such  power  to  the  railway  lines  of  Minne- 
apolis, St.  Paul,  Salt  Lake  City,  (Jgden,  Tampa,  Fla.,  Sacra- 
mento and  other  cities  in  California. 

In  street  railway  appliances  the  advancement  has  been 
made  along  lines  already  laid  out.  The  generators  built  are 
larger  and  a  little  more  efficient,  but  are  the  same  type  of 
multi|)olar  500  to  600-volt  machines.  The  motors  have 
increased  largely  in  capacity,  but  without  a  corresponding 
increase  in  weight.  The  cars  are  larger  and  more  elegant  in 
all  their  appointments.  The  universal  use  of  the  bicycle  for 
pleasure  and  business  made  noticeable  reductions  in  the 
receipts,   but  even  this  has  been   turned  to  profit.     Bicycle 


racks  have  found  wide  application,  and  in  some  cities  have 
proved  quite  profitable.  With  many  companies  the  carrying 
of  U.  S.  mail  is  now  a  factor.  This  can  be  done  with  little 
inconvenience  and  greatly  facilitates  the  collection  and  distri- 
bution of  mail.  The  street  railway  companies  do  not  receive 
sufficient  compensation  for  this  service,  but  it  has  become 
indispensable  and  will  receive  its  due  reward  in  time. 


^nrff^wM 


Nearly  every  city  in  the  United  States  has  an  electric  rail- 
way system,  yet  during  the  past  year  the  increase  in  track- 
age has  been  no  less  than  1,635  ™''es.  The  actual  increase 
has  not  been  so  great  as  this,  as  the  mileage  of  cable  lines  has 
been  decreased  by  60  miles  and  the  horse  lines  by  272.  The 
greatest  activity  in  railway  building  has  been  in  the  eastern 
states,  611  miles  having  been  added.  Illinois  is  the  banner 
state,  the  past  year  showing  an  increase  of  236  miles ;  but 
Massachusetts  and  Pennsylvania  closely  follow  with  ixo 
and  207  miles  respectively.  In  New  York  2,086  miles  of 
street  railways  are  in  operation  and  in  the  United  States, 
15,718  miles.  The  increase  has  been  chiefly  due  to  the  build- 
ing of  suburban  branches  as  feeders  to  the  city  lines,  and 
interurban  lines. 

The  completion  of  the  Union  Loop  in  Chicago  is  an 
interesting  and  important  event  in  elevated  work.  The 
trains  of  one  steam  and  two  electric  roads  now  use  the  struc- 
ture, and  the  Northwestern  Elevated,  on  completion,  will 
run  over  the  same  tracks  as  the  Lake  Street.  There  is  very 
short  headway  during  rush  hours,  and  there  are  few  if  any 
railways  which  accomodate  such  heavy  traffic.  Since  the 
loop  was  opened  there  has  been  an  increase  in  the  traffic  of 
all  the  roads,  being  at  the  present  time  over  two-thirds  on 
the  Metropolitan  and  South  Side  roads  with  a  fair  increase 
on  the  Lake  Street. 

The  extensive  conduit  system,  now  building  in  New  York 
by  the  Metropolitan  Street  Railway  Company,  will  be  the 
largest  and  most  costly  in  the  world.  The  previous  experi- 
ments on  the  Lenox  avenue  line  convinces  the  management 
of  the  practibility  of  the'  system.  The  disastrous  fire  in 
the  power  station  of  the  Capital  Traction  Company  of 
Washington,  gave  the  opportunity  to  convert  that  system 
from  cable  to  electric  conduit,  which  is  now  being  done. 

Several  extensive  intcrurbans  are  planned,  notably  one 
from  Cleveland  south  through  the  ijrincipal  cities  of  Ohio, 
one  from  Detroit  to  Port  Huron  and  one  from  Indianapolis 
through  cities  in  the  gas  belt. 

These  long  lines  have  produced  some  interesting  problems 
in  transmission;  the  "booster,"  the  "special  generator,"  the 
"  three-wire,"  and  the  alternating  current  systems  have  been 
tried,  but  what  is  the  best  method  is  not  yet  fully  determined. 
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Many  iiiteriirbans  arc  resulting  from  the  combination  of 
two  street  railway  companies  in  nciji^hhoring  towns  and  the 
building  of  a  connecting  track.  In  many  cases,  where  one 
or  the  other  of  the  power  stations  is  favorably  located,  it 
can  furnish  current  for  both  systems  with  a  considerable 
saving  in  power  house  operation.  This  method  is  recom- 
mending itself  wherever  applicable,  for  many  of  the  smaller 
roads  are  not  on  a  paying  basis  on  account  of  the  burden  of 
cost  of  management,  lack  of  facilities  for  repairs  and  high 
cost  of  generating  current. 


w-foi<^^sD^-ms\ 


Although  the  total  mileage  of  electric  tramways  in  foreign 
lands  does  not  equal  the  past  year's  increase  in  the  United 
States,  yet  there  has  been  much  comment  about  the  awak- 
ening interest  in  traction  affairs.  America  is  the  acknowl- 
edged authority  on  this  subject  and  the  experience  of  this 
country  has  been  drawn  upon  in  the  construction  of  the 
various  tramway  lines  in  Europe.  In  Great  Britain  the 
railway  systems  of  Bristol,  Cork,  Dublin,  Brighton  and  the 
Central  London  have  been  equipped  in  whole  or  in  part  with 
apparatus  of  American  make.  One  of  the  principal  street 
railway  companies  of  St.  Petersburg  has  abandoned  horses 
for  the  trolley.  Berlin  will  soon  open  a  combined  elevated 
and  underground  railway  with  electricity  as  motive  power. 
Barcelona  and  Madrid  are  initiating  electric  systems,  and 
there  is  activity  both  in  promoting  and  building  street  rail- 
ways in  France  and  Germany.  This  progress  is  by  no 
means  confined  to  Europe.  In  Kioto,  Japan,  electric  cars  are 
running  and  the  government  officials  in  Tokio  will  soon  be 
enabled  to  take  an  electric  car  in  place  of  the  old  horse  cars. 
An  American  tourist  starting  for  the  pyramids  will  take  a 
car  in  Cairo,  transfer  at  the  Kaser-el-Nil  bridge  across  the 
Nile,  and  ride  seven  miles  on  a  trolley  car  to  the  historic 
Sphinx.  Electric  traction  has  been  very  successful  this  year 
in  Bankok,  Siam,  where  so  large  a  portion  of  the  population 
lives  in  house-boats  on  the  river.  The  trolley  system  in 
Alexandria  has  been  open  for  traffic  during  the  past  month. 


ITRACK  GONSTRUCTIQN] 


During  1S97  ^y  ^^''  ''^^  greater  portion  of  the  track  work 
has  been  reconstruction.  There  has  been  more  attention 
than  ever  before  given  to  the  effort  to  secure  a  permanent 
way  deserving  of  the  name.  There  were  no  "wild-cat"  roads, 
the  kind  made  to  sell,  built  this  year,  the  hard  times  having 
driven  their  promoters  to  the  wall,  and  the  smaller  com- 
panies, for  the  most  part  have  preferred  to  await  a  more 
favorable  opportunity  for  all  work  that  could  be  postponed  ; 
so  the  work  done  has  been  by  the  larger  companies. 

The  fact  that  here,  as  elsewhere,  true  economy  consists  in 
buying  the  best,  where  financial  conditions  make  it  possible, 
is  realized  to  a  greater  extent  than  ever  before,  and  the  pol- 
icy will  bring  its  own  reward.  The  increased  investment 
necessary  will  be  offset  by  the  decreased  consumption  of 
power,  the  decrease  in  the  cost  of  repairs  and  maintenance 
both  of  the  rolling  stock  and  track,  and  finally  in  an  increased 
value  of  the  bonds.      Another  influence  which  has,  perhaps. 


in  cities,  had  much  to  do  with  bettering  the  track  construc- 
tion, is  the  laying  of  better  street  pavements.  This  has 
forced  a  more  permanent  track  construction,  and  has  been, 
on  account  of  this  expense  and  the  cost  of  the  paving  itself, 
a  heavy  burden  on  the  railways — in  some  instances  more 
than  they  could  bear. 

In  construction  details  there  is  still  to  be  be  noted  an 
increase  in  the  weight  of  the  rails  used ;  the  West  End, 
Boston,  laid  over  6,000  tons  of  95-lb.  rails  in  reconstruction  ; 
the  Metropolitan,  Kansas  City,  used  lO'^-lb.  rails  in  the  new 
work  done  by  it,  and  the  Metropolitan,  New  York,  adopted  a 
io6-lb.  girder  rail  as  standard  and  is  using  it  in  relaying  the 
50  miles  of  track  to  be  operated  by  the  underground  con- 
duit system.  In  Denver,  the  Consolidated  Tramway  Com- 
pany has,  during  the  past  year  relaid  a  number  of  its  most 
important  lines. 

Further  experience  in  concrete  work  without  ties  shows 
it  to  be  substantial  and  economical,  and  each  year  finds 
roads  using  trench  work.  There  is  also  an  increased 
tendency  to  the  use  of  T-rails  in  paved  streets,  and  where 
the  municipal  authorities  can  be  persuaded  to  permit  them, 
they  have  given  satisfaction. 

The  joint  problem  continues  to  receive  much  considera- 
tion both  from  mechanical  and  electrical  standpoints.  The 
greatest  care  is  given  to  the  bonding  originally  and  to  its 
maintenance  afterwards,  and  the  systematic  testing  of  the 
track  joints  continues  to  become  more  important. 


It  is  generally  believed  in  street  railway  circles  that  this 
coming  year  will  be  a  period  of  great  progress.  Nearly  all 
railway  interests  are  on  a  sound  financial  basis  under  conser- 
vative management,  for  it  has  been  the  "  survival  of  the 
fittest "  during  the  years  of  financial  depression,  and  the 
weaker  ones  have  long  since  reached  the  receiver's  hands. 
Such  a  strict  economical  policy  has  been  pursued  that,  with 
most  companies,  any  increase  in  traffic  will  demand  new 
equipment.  Numerous  large  orders  late  in  the  summer  and 
fall  indicate  a  prosperous  season  in  '98,  for  car  builders  and 
supply  dealers. 

A  very  gratifying  feature  of  the  trade  is  the  large  export 
business.  Foreign  prejudice  against  the  trolley  is  rapidly 
declining,  the  reports  of  the  tramway  committees  of  Bir- 
mingham, Douglas,  Glasgow  and  elsewhere  being  of  great 
educational  effect,  as  electric  traction  has  been  unanimously 
endorsed.  American  engineers  and  agents  have  been 
called  upon  in  building  and  equipping  the  new  lines.  Bir- 
mingham has  selected  an  able  Canadian  manager  to  take 
charge  of  the  tramways  there.  The  most  prominent  rail- 
way engineer  in  France  is  a  young  American  who  is  inter- 
ested in  street  railway  projects  in  more  than  30  cities. 

It  is  hard  to  believe  that  Europe  with  its  300,000,000 
population  will  long  be  content  with  1,000  miles  of  elec- 
tric lines.  The  dawn  of  railway  enterprise  is  just  breaking 
in  the  Old  World,  and  the  Americans  should  be  the  most 
favored  by  it.  Selling  agents  are  in  all  of  the  chief  Euro- 
pean countries  and  the  latest  statements  from  the  Bureau  of 
Statistics  indicate  that  their  most  sanguine  expectations  are 
being  realized.  During  the  first  half  of  the  year  over 
$2,000,000  worth  of  electrical  machinery  was  exported, 
England  being  our  largest  customer. 
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In  some  departments  of  street  rail\va\'  work  the  applica- 
tion of  present  methods  seems  to  have  reached  a  Hmit,  and 
1S98  promises  some  interesting  developments.  A  sub- 
station of  storage  batteries  has  proven  a  success  for  one  of 
the  long  lines  of  the  Union  Traction  Company  in  Phila- 
delphia, and  the  Buffalo  Railway  has  announced  its  inten- 
tion of  putting  in  a  very  large  plant  of  accumulators  in  its 
central  station.  The  storage  battery  cars  on  the  Englewooil 
&  Chicago  have  been  in  operation  nearly-  a  year  and  a  good 
service  maintained.  The  operators  claim  the  station  runs  at 
good  economy,  and  that  the  batteries  have  not  shown  any 
inherent  weakness ;  a  statement  of  the  operating  expenses 
alone  will  reveal  the  success  or  failure  of  this  experiment. 
One  or  two  magnetic  contact  systems  have  been  put  on  the 
market  this  year,  the  General  Electric  Company  having 
perfected  one. 

The  South  Side  Elevated  Company  of  Chicago  has  com- 
menced the  substitution  of  electricity  for  steam.  The 
Sprague  system  is  novel  in  many  details  and  a  practical  test 
will  be  watched  with  interest.  The  success  of  electric 
traction  on  the  N'.  V.,  N.  II.  &  II.  R.  R.  has  influenced  ■ 
many  railway  engineers  to  make  a  close  study  of  the 
problem.  The  Long  Island  Railroad  Company  announces 
it  will  build  a  tunnel  under  East  river  and  equip  its  suburban 
lines  for  electric  traction.  The  number  of  suburban  trains 
of  this  company  is  about  600  daily  and  such  service  is 
eminently  fitted  for  the  application  of  electricity. 

The  subject  of  electric  locomotives  for  terminal  work  is 
engaging  attention ;  the  railroads  entering  Boston  have 
already  let  contracts  for  such  service  there,  and  a  similar 
service  will  undoubtedly  be  decided  on  soon  for  the  Union 
Depot  at  St.  Louis  and  the  bridge  tunnel. 

Compressed  air  for  railway  work  attracted  a  great  deal  of 
attention  during  the  first  half  of  the  year.  Three  motors 
which  were  placed  in  service  on  1 25th  street.  New  York, 
completed  a  year's  operation  on  August  2.  The  daily 
papers  gave  their  heartiest  support  to  the  enterprise  and  the 
notices  were  widely  copied  throughout  the  country.  The 
system,  however,  has  not  yet  commended  itself  to  the  street 
railway  fraternity,  and  wc  have  not  been  advised  of  its 
adoption  by  any  road  as  a  result  of  the  demonstration.  The 
American  Street  Railway  Association  appointed  no  com- 
mittee to  report  on  the  subject,  nor  was  it  a  general  subject 
of  discussion  either  upon  the  floor  of  the  convention 
or  among  members  outside  of  business  sessions.  Com- 
pressed air,  evidently,  has  a  long  road  yet  to  travel  before 
it  reaches  the  point  of  displacing  present  mechanical  motive 
powers. 

Now  that  so  many  of  the  immediately  pressing  improve- 
ments in  apparatus  have  been  successfully  worked  out,  the 
manager  is  turning  his  attention,  as  he  could  not  do  a  few 
years  ago,  to  a  more  careful  study  of  economies  in  opera- 
tion. He  knows  that  his  machinery  and  motors  can  be  abso- 
lutely depended  upon  for  faithful  performance,  and  he  is 
now  taking  up  what  were  formerly  considered  matters  of 
less  importance,  but  which  now  combine  to  make  a  quite 
significant  figure  in  the  ledger  balance.  Leakages  of  the 
most  trivial  character  are  being  ferreted  out  and  stopped, 
without  any  impairment  in  the  service.  This  feature  will 
characterize  one  of  the  most  important  efforts  of  the  com- 
ing two  years.  The  organization  of  the  Street  Railway 
Accountants'  Association  is  especially  timely  and  is  destined 
to  greatly  assist  the  operating  department  in  this  desirable 
work;  in  fact,  a  large  proportion  of  the  savings  are  only 


possible  through  an  intelligent  division  of  general  expense 
accounts. 

The  pleasure  resort  has  become  a  permanent  institution 
with  a  very  large  number  of  roads.  As  a  rule  there  is  less 
attempt  to  present  the  high  priced  attractions  which  were 
found  too  expensive,  and  instead  a  more  varied,  but  to  the 
general  public  quite  as  satisfactory,  program  has  been 
selected. 

Some  interest  was  aroused  early  in  the  year  through  the 
promises  of  the  gas  engine  men  of  the  improvements  in 
their  machines  which  were  to  make  gas  engines  desirable 
for  railway  power  stations.  But  little  progress  has  been 
made,  however,  and  the  year  closes  with  the  gas  engine  no 
more  of  a  factor  than  it  was  in  January.  Experiments  are 
still  making,  and  we  are  promised  a  surprise  before  another 
New  Years. 


OVERHEAD  CONSTRUCTION  AT  BASLE. 


An  electric  railway  connecting  the  two  railroad  stations  in 
Basle,  Switzerland,  has  been  so  successful  in  its  operation 
since  its  opening  in  May,  1S95,  ''^^'-  several  extensions  are 
to  be  made.  The  streets  of  Basle  are  crooked  and  very 
narrow,  which  necessitated  some  important  alterations  from 
standard  construction.  The  gauge  is  about  39  in.  and  the 
distance  between  centers  of  double  track  is  only  8  ft.  6  in. 
Span  wire  construction  is  employed,  but   the  wires  are  gen- 


STREET   IN   BASLE. 

erally  connected  to  rosettes  attached  to  tlic  houses  on  either 
side  of  the  street.  Poles  are  only  plaiiteil  at  corners  and 
at  points  where  the  rosettes  cannot  be  used.  Although  a  great 
part  of  the  road  is  single  track  two  trolley  wires  are  strung 
to  avoid  joints  and  turnouts.  The  span  wires  are  at  inter- 
vals of  1 15  to  135  ft.  and  at  the  Rhine  bridge,  where  a  span 
of  300  ft.  is  necessary,  auxiliary  steel  cables  are  strimg 
across  to  poles  at  the  center  of  the  bridge.  The  construc- 
tion work  was  all  done  under  contract  with  Siemens  & 
Ilalske  of  Berlin.  The  accompanying  illustration,  a  view  in 
one  of  the  principal  streets  of  Basle,  is  from  llie  Railway 
World. 


The  daily  papers  have  been  widely  circulating  a  story 
that  Sioux  City,  Iowa,  was  about  to  purchase,  and  con 
solidate  and  operate  the  street  railways  in  that  place.  Inves- 
tigation shows  that  there  is  absolutely  no  truth  in  the  rumor, 
although  a  consolidation  of  all  the  lines  in  the  city  is  highly 
desirable  and  ought  to  be  effected. 
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THE  SPRAGUE  SYSTEM  ON  THE  ALLEY  L, 
CHICAGO. 


When  the  tracks  of  the  Union  Loop  Company  were 
leased  in  part  to  the  South  Side  Elevated  Railroad  Com- 
pany it  was  stipulated  that  the  motive  power  was  to  be 
changed  from  steam  to  electricity.  While  investigating  the 
different  methods  of  electric  traction  the  officers  of  the  com- 
pany were  much  impressed  with  the  merits  of  the  Sprague 
system,  and  the  tests  carried 
on  at  Schenectady  proved  sat- 
isfactory to  them.  The  sys- 
tem has  been  accepted.  The 
passenger  cars  of  the  com- 
pany are  now  being  altered 
for  the  electric  service  and  the 
five  cars,  which  are  fully 
equipped,  are  running  daily  on 
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the    Metropolitan    West 
Side  Elevated  tracks. 

Although  the  Sprague 
system  has  received  a  great 
deal  of  attention,  detailed 
information  has  been  very 
jealously  guarded.  The 
essential  feature  is  that 
every     car    is    a    complete  ^"'-  '*• 

unit   and   can  be   operated 

separately  or  in  unison  with  any  other  number.  Such  a 
plan  gives  the  greatest  flexibility  conceivable  on  a  road 
where  the  traffic  is  widely  different  at  different  hours  of  the 
day.  A  maximum  tractive  effort  can  be  secured  in  this 
way,  as  6o  per  cent  of  the  weight  of  each  car  with  pass- 
engers rests  on  the  driving  wheels.  What  a  valuable 
feature  this  is  may  be  determined  by  the  conditions  of 
elevated  service. 

The  first  requisite  is  that  an  elevated  line  must  give  a 
faster  service  than  the  surface  lines,  or  else  people  will  not 
walk  up  and  down  stairs  and  wait  for  the  trains.  The  dis- 
tances between  the  stations  are  from  i,ooo  to  3,000  ft.  and 
the  greater  part  of  the  schedule  time  is  taken  up  in  accele- 
rating and  stopping  the  train.  It  is  very  essential  that  there 
be  great  tractive  effort  and  good  brakes.  In  the  morning 
and  evening  the  passenger  carrying  capacity  must  be  very 
much  increased  and  this  should  be  done  quickly  and 
conveniently. 


In  the  reconstruction,  the  old  trucks  have  been  supplanted 
by  McGuire  trucks,  each  of  which  carries  a  G.  E.  57  motor 
of  50  h.  p.  capacity.  At  either  end  of  the  car  the  portion 
of  the  platform  to  the  right  of  the  door  is  partitioned  off 
for  the  motorman's  vestibule  as  shown  in  Fig.  i.  Only  the 
air  gage,  the  engineer's  air-brake  valve  and  the  contact  box 
of  the  controller  are  visible.  The  vestibule  is  very  cleverly 
designed,  the  partitions  on  either  side  being  doors  which  can 
readily  be  folded  back  and  fastened  so  as  not  to  obstruct  the 
passageway  on  that  side  of  the  platform.  Fig.  2  is  a  view 
of  the  car  showing  the  arrangement  of  the  vestibule. 

The  hood  over  one  of  the  platforms  has  been  enclosed, 
lined  with  asbestos,  and  three  doors  provided  so  that  all  parts 
of  the  electrical  apparatus  in  this  improvised  box  are  acces- 
sible from  the  platform.  The  controller,  which  is  of  the 
standard  K-2  type,  is  suspended  horizontallj'  from  the  roof 
of  the  vestibule.  It  is  connected  through  a  spring  coupling 
and  bevel   gears   to  a  ^-h.  p.  500-volt   Sprague   motor.     At 


FIG.  3. 

the  other  end  of  the  controller  shaft  is  a  ratchet  wheel  and 
pawls,  as  in  Fig.  3.  The  bevel  gears  are  in  the  ratio  of 
about  I  to  20  and  are  encased. 

The  spring  coupling  is  placed  in  the  controller  shaft  and 
takes  up  a  portion  of  the  motion  and  when  the  pawl  reaches  the 
top  of  a  tooth  on  the  ratchet  wheel  the  springs  in  the  coup- 
ling act,  breaking  the  controller  contact  suddenly  and  pre- 
venting the  formation  of  an  arc. 

At  the  outer  end  of  the  pilot  motor  shaft  is  a  brake,  indi- 
cated in  Fig.  4.  By  the  motion  of  the  iron  core  in  the  solen- 
oid, brake  shoes  acting  on  a  small  pulley  are  applied  or 
relieved.     The  brake   is  always   set   except  when   the  con- 
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troller  is  being  rotated.     It  is  very  quick  in  action,  stopping 
the  motor  within  one  revokition. 

The  contact  box,  or  pilot  motor  control,  is  located  in  the 
vestibule,  and  its  lever  is  the  only  part  of  the  electrical  appa- 
ratus which  the  motorman 
handles.  The  lever  can  read- 
ily be  adjusted  and  taken  off 
just  as  on  an  ordinarj'  con- 
troller, except  that  its  normal 
position  is  vertical.  Fastened 
to  the  shaft,  as  in  Fig.  5,  is  a 
spring  which  automatically 
brings  the  contact  lever  back 
to  the  zero  position.  Inside 
the  box  is  a  partition  of  insu- 
lating material  with  copper 
contacts,  as  indicated,  and  be- 
tween this  and  the  outer  iron 
cover  is  a  spring  contact  fast- 
ened to  the  shaft.  The  wires,  leading  to  the  relay  board, 
pass  from  the  contact  box  through  a  i-in.  pipe. 

The  reverser  and  relay,  or  throttle  board,  are  placed 
under  two  of  the  side  seats.  The  reverser  is  about  15  in. 
long,  and  in  form  is  as  shown  in  Fig.  6.  It  consists  of  a 
wooden  cylinder,  pivoted  at  the  ends  and  separated  into  five 
divisions.  On  the  cylinder  in  the  middle  division  is  screwed 
a  plate  to  which  are  attached  two  chains  extending  down  on 
either  side  to  two  plungers  partially  in  solenoids,  the  wind- 
ings of  which  are  beneath  the  floor.  On  the  periphery  of 
each  of  the  other  divisions  arc  contact  pieces.      Finger  con- 


FIG.    4. 


FIG.   5. 

tacts,  in  a  vertical  position,  are  fastened  to  terminals  which 
arc  in  the  motor  circuits.  When  the  reverser  is  in  a  neutral 
position  the  circuits  are  broken.  When  the  car  motors  are 
to  be  started  in  one  direction  the  solenoid  on  one  side  of  the 
reverser  is  energized,  drawing  the  iron  core  down  and  com- 
pleting the  circuit  to  the  motors.  The  direction  of  the  cur- 
rent can  be  reversed  by  the  opposite  electro-magnet  being 
energized  and  the  reverser  rotated  in  the  opposite  direction. 


The  throttle  board.  Fig.  7,  has  some  important  functions 
to  perform.  It  is  put  in  readiness  for  operation  by  closing  a 
five-contact  switch  to  the  circuits  to  the  five  electro-magnets 
which  govern  the  circuits  to  the  controller  motor.  Each 
solenoid    is  in   an    iron    case   and   at   the   lower   end   of  the 
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plungers  are  carbon  disks,  as  shown.  By  the  operation  of 
the  lever  on  the  contact  box  the  circuits  are  completed  to 
each  solenoid  in  turn,  the  plungers  being  drawn  up  and  the 
circuits  to  the  pilot  motor  made  by  the  carbon  disks  touch- 
ing the  contacts.  The  different  circuits  are  for  contact, 
series,  coasting,  series-parallel  and  parallel  connections  to 
the  controller.  The  throttling  feature  comes  from  the 
action  of  the  solenoids  when  an  excessive  current  passes 
into  the  car  motors.  The  weight  of  the  plunger  in  the 
solenoid  is  carefully  predetermined  and  figured  for  100 
amperes  or  any  other  desired  maximum  current  which  is  to 
be  allowed  to  pass  into  the  motors.  Whenever  this  maximum 
current  is  reached  the  plunger  drops,  breaking  the  contact, 
and  brings  the  controller  back  to  the  zero  position,  but 
immediately  it  is  rotated  back  to  the  point  below  which  the 
excessive  current  passes.  In  this  manner  the  control  of  the 
car  motors  is  taken  par- 
tially out  of  the  motor- 
man's  hands,  and  when-  -•^^  I  ^^\ 
ever  an  excessive  cur- 
rent is  flowing  the 
motors  are  automatic- 
ally  controlled. 

Under  the  car  is  a 
2-h.  p.,  500-volt  motor 
direct  connected  to  an 
air    compressor.      This 

motor  is  automatically  started  and  cut  out  by  a  regulator  in 
which  a  spring  acts  against  the  pressure  in  the  air  reser\  oir. 
In  this  way  the  air  is  kept  between  two  predetermined 
pressures.     The  cars  are  heated  and  lighted  by  electricity. 

Each  car  is  equipped  with  a  complete  set  of  apparatus  and 
is  entirely  independent  in  every  function.  When  two  or 
more  cars  are  in  a  train  the  air  coupling  is  made  in  the  usual 
manner  and  the  only  electrical  connection  is  in  the  five 
circuits  of  No.  14  wire  which  are  combined  in  one  insulated 
coupler  as  shown  in  Fig.  8.  This  coupler  is  as  easily  and 
(juickly  connected  as  the  air  coupler.  These  five  circuits 
connect  the  armatures  and  fields  of  all  the  pilot  motors  in 
series  so  that  they  work  in  synchronism.  If  any  of  them 
should  lag  the  throttle  board  prevents  the  motors  of  that  car 
from  doing  an  excessive  amount  of  work. 

The  train  of  five  cars  so  equipped  is  operating  satisfactor- 
ily on  the  Metropolitan  and  there  is  little  ([uestion  but  that 
the  system  will  be  a  success.  The  little  defects  always 
found  in  new  apparatus  are  rajjidly  being  remedied  and 
minor  changes  are  being  made.  Some  very  desirable  results 
have  been  attained  in  this  system  although  this  has  been 
accomplished  at  the  sacrifice  of  simplicity. 


FIG.  8. 


814 


^tM%\lw^%%V 


At  the  meeting  of  the  American  Institute  of  Electrical 
Engineers  held  in  July  last,  the  discussion  of  Mr.  Gerry's 
paper  on  "  Electric  Traction  "  brought  out  several  remarks 
concerning  the  Sprague  system. 

Dr.  Perrinc  said  :  "  In  the  first  place,  Mr.  .Sprague  holds 
that  the  simple  question  of  cheapness  would  not  be  one  which 
would  entitle  a  heavy  road,  such  as  an  elevated  road,  to  substi- 
tute electricity  as  its  motive  power.  He  makes  the  statement 
that  if  on  the  elevated  railroads  of  New  York  a  system  of 
power  were  applied  which  would  lead  to  the  hauling  of  one 
more  passenger  per  car,  per  station,  in  each  train,  the  added 
revenue  so  acquired  would  amount  to  more  than  saving  one- 
half  the  coal  bill  as  at  present  used  ;  and,  starting  from  this 
premise,  what  is  demanded  from  the  application  of  electricity 
to  steam  railroading  is  not  so  much  cheapness  as  increased 
facilities.  He  attaches  much  importance  to  the  rapid  accel- 
eration of  trains,  as  it  has  been  shown  that  rapid  acceleration 
reduces  the  total  amount  of  energy  required  to  move 
between  two  stops  a  certain  distance  apart ;  and  in  order  to 
accomplish  this,  Mr.  Sprague  is  now  attempting  to  control 
from  one  end  of  the  train  a  series  of  motors  all  located  on 
the  separate  cars  ;  so  that  not  only  do  we  have  the  track 
adhesion  of  our  locomotive  car,  but  with  any  loaded  train 
we  have  the  track  adhesion  which  may  be  given  by  the 
entire  weight  of  the  train ;  and  particularly  on  grades  and 
curves  this  facilitates  the  rapid  handling  of  trains.  It  seems 
that  too  much  importance  cannot  be  attached  to  this  ques- 
tion of  the  rapidity  of  accgleration,  for  rapid  acceleration 
means  not  simply  the  reduction  in  the  amount  of  power  nec- 
essary to  move  a  train,  but  means  what  is  of  still  greater 
importance,  the  facility  of  getting  trains  out  of  the  way  and 
permitting  new  trains  to  come  in.  In  other  words  it  means 
the  handling  of  the  whole  service  on  shorter  headway,  and 
in  consequence,  a  greater  possible  number  of  trains,  the 
handling  of  a  definite  amount  of  traffic  with  a  less  concen- 
trated load  on  the  structure,  and  also  a  more  satisfactory  ser- 
vice, which  will  induce  increased  travel." 

President  Crocker  pointed  out  that  another  advantage  was 
that  the  same  headway  could  be  maintained  throughout  the 
day  by  simply  reducing  the  length  of  trains  for  periods  of 
light  load. 

Professor  Thomson  said :  "  There  is  one  remark  to  be 
made,  however,  in  this  connection,  that  complexity  is  intro- 
duced by  having  the  cars  all  equipped  with  motors,  and  the 
difficulties  of  making  connections  from  car  to  car  are  greatly 
increased,  of  course,  in  coupling ;  so  that  it  may  become  a 
serious  question  as  to  whether  we  are  not  paying  too  much 
for  some  of  the  advantages  ;  whether,  in  other  words,  we 
ought  to  extend  the  complexity  so  far  as  has  been  proposed 
to  obtain  the  advantages  which  follow,  or  whether  there  is 
not  some  other  way  out  of  it.  Each  car  is  possessed  of  a 
controller  system  of  its  own,  and  that  controller  manipulated 
by  some  automatic  mechanism.  Of  course  this  means  a 
great  deal  of  change  of  mechanism,  some  of  which  may  get 
out  of  order,  and  a  few  stoppages  might  be  of  more  serious 
import  to  the  success  of  the  road  than  the  disadvantages  of 
having  a  similar  mechanism  which  did  not  fulfill  so  many 
conditions,  although,  if  the  mechanism  on  one  car  or  two 
cars  does  get  out  of  order,  the  others  will  carry  the  train 
right  along,  and  by  this  means  such  a  chance  is  largely 
reduced." 


REPORT  OF  THE  WEST  END,  BOSTON. 


Press  dispatches  state  that  3-cenl  fares  are  to  blame  for 
the  troubles  of  the  Detroit  Electric. 


We  present  below  some  data  from  the  annual  report  sub- 
mitted to  the  stockholders  of  the  West  End  Street  Railway, 
of  Boston,  for  the  year  ending  September  30,  which  speak 
eloquently  for  the  excellence  of  the  management. 

The  gross  earnings  for  the  year  were  $8,719,932  (an 
increase  of  4.5  per  cent  over  the  previous  year),  the  operat- 
ing expenses  $6,213,709  (a  decrease  of  nearly  2  per  cent), 
and  the  net  earnings  $2,505,323  (an  increase  of  23.6  per 
cent).  Out  of  the  net  profits  after  paying  taxes,  interest 
and  sinking  fund  charges,  dividends  of  8  per  cent  on  pre- 
ferred and  7.5  per  cent  on  common  stock  were  paid  and 
$16,793  carried  to  the  surplus. 

Two  portions  of  the  subway  have  been  opened  for  traffic, 
that  from  the  Public  Garden  to  Park  street  on  September  i, 
and  that  from  Tremont  street  and  Shawmut  avenue  to  Park 
street  on  October  i  ;  these  portions  are  at  jjresent  open  from 
6  a.  m.  till  12  midnight;  there  are  1,790  regular  trips  run 
through  the  subway  per  day  with  extra  ones  as  the  traffic 
demands ;  this  gives  during  the  busy  hours  of  the  day  two 
to  three  cars  per  minute  leaving  Park  street  which  is  a 
severe  tax  upon  the  capacity  of  the  station.  The  records 
show  that  7  per  cent  of  the  passengers  carried  on  the  entire 
system  are  carried  through  the  subway.  Nearly  20  per  cent 
of  those  taking  the  cars  in  the  subway  do  so  between  the 
hours  of  5  and  6  p.  m.,  and  90  per  cent  of  them  at  the  Park 
street  station. 

During  the  year  extensions  have  been  made  to  four  of 
the  existing  car  houses  and  two  new  ones  built  making 
space  for  355  more  cars.  The  Harvard  power  house  also 
was  built  this  year. 

The  number  of  employes  in  all  departments  is  5,095. 

The  total  track  operated   is  304.5  miles. 

Traffic  statistics  are  as  follows : 

Round  trips,  passenger  cars 2,955,197 

Round  trips,  U.  S.  mail  cars '5i454 

Revenue  miles,  passenger  cars 29,450,978 

Revenue  miles, horse  cars 335.958 

Revenue  miles,  U.  S.  mail  cars 166,655 

Revenue  passengers,  electric  cars 171,227,459 

Revenue  passengers,  horse  cars 1,327,054 

Total  revenue,  passengers ■72,554,5'3 

Free  transfer  passengers  on  electric  cars 23,777,726 

Total  passengers 196,332,239 

Receipts  from  passengers $  8,536,285 

From  V.  S.  mail  cars $       '9.379 

Average  receipts  per  revenue  passenger . . . 4.947  cents. 

Average  receipts  per  total  passenger 4-348  cents. 

The  increase  in  number  of  revenue  passengers  over  the  number 
carried  the  previous  year  is  3.4  per  cent  and  the  increase  in  the  free 
transfer  passengers  35.5  per  cent. 

Contrary  to  expectation  the  lease  of  the  West  End  Street 
Railway  Company  by  the  Boston  Elevated  Railroad  Com- 
pany has  been  disapproved  by  the  Massachusetts  Railroad 
Commissioners  whose  consent  was  necessary  to  its  validity. 
The  principal  reasons  given  for  the  decision  are  two  in 
number:  i.  The  West  End  road  would  be  taken  out  of 
the  special  class  of  railways  that  are  subject  at  all  times  to 
special  legislation  2.  The  term  (99  years)  is  too  long  and 
the  compensation  to  the  West  End  (8  per  cent  on  all  stock) 
was  too  great  a  burden  on  the  new  company. 

A  new  proposition  to  lease  for  25  years,  guaranteeing 
dividends  on  the  common  slock  at  7  per  cent,  has  been 
accepted  by  the  West  End. 
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THE  STREET  RAILWAY  SYSTEM  AT  NEW 
CASTLE,  PA. 


New  Castle  is  a  small  city  of  12,000,  its  population  being 
chiefly  occupied  in  various  iron  industries.  For  some  years 
electric  cars  have  been  in  operation  in  the  citv,  but  within 
the  past  12  months  the  service  has  been  improved  and  a  con- 
siderable sum  of  money  spent  in  reconstruction  and  new 
equipment.  Last  spring  the  company  purchased  a  large 
tract  of  land  and  converted  it  into  a  park.  Frank  AL  Blais- 
dell,  a  prominent  landscape  gardner  of  Boston  was  engaged, 
and  the  views  showing  the  smooth    roadwavs,  rustic  bridges 


and  pavilions  testify  to  his  quick  and  careful  work.  The 
natural  scenery  is  very  beautiful  and  the  splendid  water  fall 
gives  the  resort  its  name,  "  Cascade  Park." 

The  railway  lines  are  supplied  with  current  from  the  sta- 
tion which  furnishes  the  electric  power  and  light  for  the 
city.  The  station  was  well  designed  and  built  under  the 
supervision  of  Wm.  Cummins,  superintendent  of  the  New 
Castle  Traction  Company.  The  plan  shows  the  arrange- 
ment of  the  machinery  in  engine  and  boiler  rooms.  There 
are  two  batteries  of  water  tubular  boilers,  one  consisting  of 
two  150-h.  p.  and  theotherof  two  230-h.  p.  boilers  equipped 
with  automatic    stokers.     The    live  steam    purifier  and   the 
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CAR    BARN,    NEW   CASTLE   TRACTION   COMPANY. 


boiler  feed  pumps  are  of  the  latest  design.  The  two  engine- 
dynamos,  nearest  the  boiler  room,  are  for  the  railway  ser- 
vice and  consist  of  two  250-k.  w.  generators  connected  direct 
to  two  Buckeye  cross  compound  condensing  engines.  In 
addition  the  lighting  plantcontains  four  So-light  arc  machines, 
two  75-k.  w.  and  one  125-k.  w.  alternators,  belted  to  tan- 
dem compound  condensing  engines,  built  by  the  Buckeye 
Engine  Company  of  Salem,  O.  The  switchboard  is  at  the 
side  of  the  engine  room  near  one  end ;  the  wires  are  all 
carried  to  it  in  conduits  under  the  floor. 

The  plan  of  the  car-barn  and  repair  shop  shows  an  arrange- 
ment well  suited  to  the  needs  of  such  a  road.  Ample  pit 
room  has  been  provided  in  order  that  the  cars  may  be  thor- 
oughly examined  every  night. 

This  building  is  of  brick,  74  ft.  x  150  ft.  outside;  the 
roof  is  iron  trussed  and  covered  with  slate ;  the  ends  of  the 
trusses  rest  on  the  tops  of  13-in.  I-beams  built  into  the  walls. 
In  the  rear  end  of  the  car  barn  are  a  sand  room  15  ft.  x  1 1 
ft.  6  in.,  a  room  for  conductors  and  motormen  21  ft.  x  11  ft. 
6  in,,  and  a  lavatory.  At  one  side  is  an  addition  40  ft.  x  50 
ft.  in  which  is   the  machine  shop.     There  are  seven  tracks 


in  the  building  aggregating  1,000  ft.  in  length;  four  of 
them  are  pit  tracks.  The  tracks  are  9  ft.  10  in.  between 
centers;  in  the  pit  side  of  the  building  the  rails  rest  on  10 
X  i2-in.  stringers  carried  on  and  anchored  to  brick  piers 
built  at  intervals  14  ft.  8^4  in.  The  flooring  between  the 
pit  tracks  and  on  the  other  side  of  the  building  is  of  2-in. 
oak.     The  pit  itself  is  floored  with  brick  at  the  level  of  4  ft. 

5  in.  below  the  bottom  of  the  track  rail.  At  the  front  end 
are  seven  pairs  of  double  doors  hung  to  the  side  walls  and 
13-in.  I-beams,  and  these  constitute  the  front  wall.  The 
doors  are  iS  ft.  high  ;  above  them  the  end  wall  is  of  brick, 
resting  on  two  12-in.  I-beams  carried  on  the  I-beam  posts. 

The  barn  is  heated  throughout  by  steam.  The  repairs  are 
simply  of  a  general  nature  as  the  management  does  not 
consider  it  advisable  to  do  any  manufacturing.  The  machine 
shop  is  also  used  for  making  repairs  for  the  Electric  Light 

6  Power  Company  and  the  Lawrence  Gas  Company,  both 
being  under  the  same  management  as  the  Traction  Com- 
pany. 

In  the  roadbed  construction,  blast  furnace  cinders  were 
used  ;   the  cinders  have  been  rolled  into  a  bed  6  in.  in  thick- 
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ness.  The  ties  were  spaced  2  ft.  between  centers  and  con- 
crete tilled  in  between  them.  There  are  i6  miles  of  So-lb., 
6o-ft.  girder  rails  in  the  city,  and  four  miles  of  70-lb.,  T-rails 
on  the  private  right  of  way  to  Cascade  Park.  The  Park 
line  was  constructed  at  great  cost  in  order  to  keep  the  grades 
below  1.5  per  cent.  One  large  cut  required  the  removal  of 
70,000  cu.  yds.  of  material  and  one  fill  had  to  be  made  30  ft. 
high  and  900  ft.  long.  The  girder  rails  and  the  special  work 
were  made  by  the  Johnson  Company,  and  the  steam  road 
special    work  was  constructed  bv    the     Cleveland    Frog  & 


1,000  ft.  are  lightning  arresters,  made  by  the  General  Elec- 
tric Compan)'. 

The  rolling  stock  consists  of  10  vestibule  cars,  with  i6-ft. 
bodies,  and  20  nine-bench  open  cars  and  five  i6-ft.  vestibule 
cars,  all  mounted  on  McGuire  Columbia  trucks ;  a  sweeper 
and  a  sprinkler.  The  cars  are  equipped  with  Westinghouse 
1 2  A,  30-h.  p.  motors  and  G.  E.  B-3  controllers  ;  electric 
brakes  are  attached.     The  cars  are  all  heated   by  electricity. 

Although  this  system  has  not  a  large  population  from 
which  to   draw    patronage,  yet   every  detail  of  construction 
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Crossing  Company.  White  oak  tics  6x8  in.  x  7  ft.,  were 
used.  The  joints  were  staggered  and  bonded  with  two 
No.  o,  solid  copper  wires  to  each  joint.  The  sharpest  curve 
on  the  road  is  of  30-ft.  radius. 

Side  pole  construction  is  used;  white  cedar  poles  30  ft, 
in  length,  8  in.  top,  and  40  ft.  long  and  7  in.  top,  being 
planted  according  to  needs.  The  trolley  wire,  No.  o,  was 
furnished  by  the  John  A.  Roebling  Sons  Company.  The 
lengths  of  sections  of  line  range  from  4,000  ft.  to  three 
miles,  depending  on  the  conditions  of  service.  All  the  lines 
are  independent  of  the  others  and  each  one  is  connected  to 
a  circuit  breaker  at  the  station.  The  feeders  tap  into  their 
respective  lines  at  the  square  where  all  the  divisions  center 
and  at  every  fourth  pole  thereafter.     At  intervals  of  about 


and  equipment  is  as  complete  and  substantial  as  may  be 
found  in  the  large  cities.  The  officers  of  this  enterprising 
company  are:  R.  R.  Quay,  president ;  Arthur  Kennedy, 
vice-president ;  DeWitt  Dilworth,  secretary  and  treasurer, 
and  Wm.  Cummins,  superintendent. 

The  camera  proved  a  very  valuable  adjunct  in  tlic  defense 
of  the  Lexington  Avenue  Railroad  Company  against  a 
.$25,000  damage  suit.  Helen  Rovatzos,  a  Greek  girl  17 
years  old,  claimed  that  she  received  permanent  injuries  by 
being  thrown  from  a  car  on  October  10,  1S96.  Photographs 
were  produced  by  the  defense  showing  her  hanging  out 
clothes  and  rowing  in  Central  Park.  In  consequence  of  this 
the  suit  was  withdrawn. 


818 


(^ti£dS^culu^%ilcw' 


This  department  is  devoted  to  the  construction  and  operation  of  electric  railway 
power  houses.  Correspondence  from  practical  men  is  specially  invited.  Both  the 
users  and  makers  of  power  house  appliances  are  expected  to  give  their  views  and 
experiences  on  subjects  within  the  range  of  the  department. 


On  the  night  of  September  21  a  large  frame  elevator 
located  70  ft.  distant  from  the  power  house  of  the  Toledo 
Traction  Company  took  fire  and  burned  to  the  ground.  The 
space  between  the  two  buildings  was  used  by  the  Traction 
Company  for  the  storage  of  coal,  but  by  keeping  water  con- 
stantly flowing  over  the  pile  it  was  prevented  from  igniting. 
Higher  up  the  heat  was  intense  and  the  power  house  was 
fully  exposed,  but  being  of  fire-proof  construction  it  was  not 
injured.  During  the  fire  the  power  house  was  filled  with  a 
dense  smoke  but  the  operation  of  the  plant  was  not  inter- 
rupted. The  only  loss  suffered  by  the  company  was  a  small 
portion  of  its  dock  which  it  will  cost  about  $100  to  repair. 

*  * 
* 

During  several  months  past  the  Franklin  Institute  has 
discussed  the  "smoke  nuisance"  in  an  extended  manner  and 
proposes  to  conclude  the  consideration  of  this  subject  at  the 
stated  meetings  in  April  and  May.  Invitations  have  been 
extended  to  the  inventors  and  manufacturers  of  improved 
furnaces  and  automatic  stokers  to  present  descriptions  of  the 
operation  and  construction  of  their  devices  and  the  claims  of 
efficiency.  This  we  think  is  much  to  be  commended  as  it 
will  place  upon  record  the  progress  which  has  been  made, 
and  enable  one  contemplating  the  installation  of  a  furnace  or 
stoker  to  find  in  one  place  all  the  available  information  re- 
garding them. 

*  .  * 
* 

The  Montreal  Street  Railway  Company  has  75  miles 
of  track  and  operates  from  1 70  to  200  motor  cars  dailv  ; 
the  cars  make  about  7,000,000  car-miles  per  annum  and 
carry  30,000,000  passengers.  The  speed  through  the 
streets  is  'J}4  miles  per  hour  and  the  service  is  kept  up 
from  5  a.  m.  till  2  a.  m.  G.  C  Cunningham,  who  was 
formerly  manager  and  chief  engineer  of  the  road  gives 
the  following  data  as  the  average  of  some  three  years' 
operation  of  the  power  house  : 

Coal  consumed  per  car-mile 7lb. 

Coal  consumed  per  ton-mile lib. 

Coal  consumed  per  electrical  horse  power 2.75lbs. 

Power  consumed  per  motor  car-mile 2,ooowatt-hours. 

Power  consumed  per  ton-mile 293  " 

Resistance  to  haulage  per  ton  (draw-bar  pull) I47lb. 

*  * 
# 

Very  few  power  houses  are  built  these  days  without  some 

provi^rion  for  lifting  heavy   machinery,  the  traveling  crane 

running  the  length  of  the  engine  and  dynamo  room  being 

the  most  generally  accepted  form  of  apparatus.      Very  many 

substitutes    for    this    can    be    found    however    by    traveling 

around    among   power    houses.     The   Central    Railway,   at 

Peoria,  has   a  four  legged  derrick   high  enough  and   large 

enough  to  go  over  any  of  its  generators.     This  is  slid  around 

from  place  to  place  over  the  floor  as  it  is  needed.     Of  course 

the  manipulation   of  such  a  huge  four  legged  affair  around 

among  the  generators  and  supporting  pillars  of  the  room  is 


rather  awkward  but  it  sutTices  and  is  better  than  a  temporary 
derrick,  as  it  is  alwavs  ready. 


Some  Notes  on  Cooling  Tables  and  Towers. 


The  decision  of  the  South  Side  Elevated  Railroad,  Chicago, 
to  make  use  of  a  tower  for  cooling  the  condensing  water  at 
the  power  station,  now  build- 
ing, indicates  that  the  econo- 
my   of    these    devices  is  be- 
coming   better     appreciated. 
We    have  described   several 
such  towers  in  these  columns 
during    the    last    two    years 
and    herewith    illustrate    an- 
other,   which    is    known    as 
Barnard's.     In  common  with 
most  cooling  towers  it  occu- 
r-p       I       .    ^BSH^^    ■■       pics  b"t:  little  space  and  ma}- 
*^    /  ^SIT^P  f^r      ''^   placed   upon   the   roof   if 

desired.-    It   is  preferably 
built  of  steel  plate  ;  the  upper 

jia-j  -^        portion    is    filled    with    steel 

wire   mats,   galvanized    after 

weaving,  through  which  the 

water  percolates.     The  arrangement  is  \erv  clearly  shown 

in  the  illustration. 

*  * 
* 

E.  J.  Philip,  chief  engineer  of  the  T.  Eaton  Company, 
Toronto,  recently  gave  at  the  open  meeting  of  an  engineer's 
association  the  following  data  regarding  a  cooling  tower  for 
condensing  water,  built  by  his  company  : 

The  tower  is  a  rectangular  structure,  19  ft.  high,  with  a 
vapor  stack  on  the  top  9  ft.  in  diameter  and  26  ft.  high,  the 
body  of  the  tower  being  10x12  ft.  It  has  an  i8-in.  water 
space  at  the  bottom  and  two  5-ft.  fans.  The  filling  is  12  ft. 
long.  The  distributer  is  made  of  pipe,  and  works  very 
nicely.  The  tower  runs  in  conjunction  with  a  500-h.  p. 
surface  condenser  with  combined  air  and  circulating  pumps. 
The  condenser  has  Soo  brass  tubes  S  ft.  long,  making  over 
a  mile  of  tubing,  with  1,600  stuffing  boxes.  The  water 
leaving  the  condenser  has  a  temperature  of  120°  to  128°  ;  it 
cools  in  the  tower  down  to  68°  to  So",  according  to  condi- 
tions. It  has  been  cooled  down  to  10°  below  the  outside 
atmosphere,  and  by  supplj'ing  plenty  of  air  this  could  be 
done  at  any  time. 

*  ,   * 

* 

The  reservoir  and  tables  for  cooling  condensing  water 
which  are  in  use  at  the  power  station  of  the  Calumet  road, 
Chicago,  were  illustrated  and  described  in  the  Review  for 
September  1S96,  page  546.  At  this  plant  the  discharge  from 
the  condensers  is  at  a  temperature  of  from  110°  to  130°  and 
that  at  the  intake  from  100°  to  loS"  F.      Ever  since  the  con- 
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struction  of  the  reservoir  the  boiler  feed  has  been  drawn 
from  the  this  source,  being  deHvcred  to  a  Hoppcs 
feed  water  heater  where  the  temperature  is  raised  to  208  . 
In  order  that  the  initial  temperature  might  be  as  high  as 
possible  the  supply  was  taken  from  the  condenser  discharge 
pipe,  but  this  method  was  open  to  objection  because  of  the 
feed  pumps  drawing  air. 

General  Manager  Sloan  has  recently  made  a  slight  change 
in  the  arrangement  of  the  condenser  discharge  by  which  this 
trouble  is  cured.  A  wooden  box,  6  ft.  scjuare  inside  and  S  ft. 
deep,  with  a  partition  down  the  center  extending  nearly  to 
the  bottom  was  placed  at  the  end  of  the  cooling  tables.  The 
discharge  from  the  condensers  is  into  one  side  of  this  box, 
down  under  the  partition  and  up  the  other  side  onto  the 
tables,  instead  of  onto  the  latter  direct  as  formerly.  The 
intake  for  the  boiler  feed  is  near  the  bottom  of  the  box  on 
the  up-current  side ;  a  temperature  within  a  degree  or  two 
of  that  of  the  discharge  is  secured  at  this  point ;  that  is, 
almost  as  high  as  was  formerly  obtained  by  taking  the  water 
from  the  pipe. 


The  Hyde  Park  Thomson-Houston  Company  has  just 
completed  a  cooling  tower  at  its  station  at  53rd  street,  Chi- 
cago. The  present  equipment  of  the  station  comprises  four 
compound  engines  with  an  aggregate  capacity  of  800  h.  p. 
when  running  non-condensing,  and  the  addition  of  another 
250-h.  p.  unit  is  contemplated.     The  use  of  condenstrs   will 
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further  increase  the  cai)acity  of  the  station  about  40  per 
cent,  making  it  ultimately  1,400  h.  p.  As  the  station  will 
not  be  running  at  its  maximum  load  all  the  time  it  was  con- 
sidered that  a  i,0(X-)-h.  p.  tower  would  be  sufliciently  large. 

The  tower  was  erected  over  the  boiler  room  and  is  built 
for  the  most  part  of  undressed  pine  lumber,  making  it  com- 
paratively inexpensive.  In  fact  the  entire  cost  of  the  tower, 
condensers,  piping,  tanks,  iron  work,  etc.,  is  probably  within 


$6,000,  that  is  $6  per  h.  p.  The  tower  rests  upon  two  48- 
in.  steel  girders  ^o  ft.  long,  which  are  supported  at  the  ends 
on  posts  consisting  of  two  S-in.  channels  with  lattice 
bracing.  These  posts  are  placed  close  to  the  wall  on  the 
interior  of  the  boiler  room.  On  top  of  the  girders,  which 
are  suitably  braced  at  the  ends,  are  laid  six  12  x  12-in.  cross 
timbers  and  on  top  of  these  four  12  x  12-in.  longitudinal  tim- 
bers. On  these  are  laid  the  water-tight  floor  of  the  tower  which 
slopes  slightly  and  delivers  the  water  to  two  steel  tanks,  9  ft.  x 
4  ft.  6  in.  X  5  ft.  6  in.  deep.  The  tower  is  in  the  form  of  a 
frustrum  of  a  pyramid  2  i  x  48  ft.  at  the  base  and  13x41  ft.  at 
the  top  and  is  30  ft.  high.     The  trays  over  which  the  water 
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flows  are  17  in  number  and  placed  12  in.  apart;  they  con- 
sist of  I  x  6  in.  rough  pine  boards  laid  ]^  in.  apart,  the 
cracks  being  staggered.  The  total  area  of  the  trays  is 
about  15,000  sq.  ft.  These  trays  rest  on  pieces  2x4  in., 
nailed  to  the  posts,  which  are  4x4  in.,  spaced  4  ft.  apart 
along  the  sides  and  ends  of  the  tower.  The  top  or  distribut- 
ing tray  differs  from  the  others  in  that  the  planks  are  laid 
close  together;  there  are  a  suilicient  number  of  ^-in.  holes 
that  their  combined  area  equals  that  of  a  lo-in.  pipe. 
Around  the  edges  of  the  trays  are  strips  3  in.  high.  The 
tower  is  surrounded  on  three  sides  by  a  wind-break  17  ft. 
high,  the  top  being  the  same  height  as  the  distributing  tray,  in 
order  that  a  high  wind  may  not  blow  the  water  off  of  the 
trays.  It  is  divided  into  panels  of  louver  work,  the  slats 
being  inclined  inward,  however,  instead  of  outward,  in  order 
that  the  vapor  may  more  readily  find  an  exit. 

The  pipe  which  delivers  the  water  to  the  top  of  the  tower 
is  10  in.  in  diameter  and  branches  into  four  5-in.  i)i]X-s,  in 
each  of  which  are  three  2  "^ -in.  openings.  'I'lie  nmin  pi])c 
also  terminates  in  a  3j^-in.  opening. 

The  condensers  that  have  been  installed  at  this  station  are 
of  the  inspirator  jet  type,  or  as  they  are  sometimes  called 
water  jacket  syphon  condensers,  and  were  furnished  by  Wm. 
Baragwanath  &  .Son,  44  West  Division  street,  Chicago.    The 
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COST    OF    POWER    FOR    ELECTRIC    RAII.WAVS. 

Output   Measured  by  Wattmeter  in  Each  Case. 


Month. 

Monthly 
Output, 

Kilowatt- 
Hours. 

Cost  of  Electrical  Output  per  Kilowatt- 
Hour — Cents. 

.  Gals. 

Cylinder 

Oil  per 

10,000 

k.  w.  h. 

Gals. 
Lubrica- 
ting Oil 
per 
10,000 
k.  w.  h. 

Lbs. 
Water. 

I" 
Coal. 

Lbs. 

Fuel. 

per 

k.w.h. 

Price  of 

Fuel 

per  Ton 

of  2,000 

Lbs. 

Station. 

Fuel. 

Labor 

Supplies, 

Oil, 

Waste,  etc. 

Water. 

Re- 
pairs. 

Total. 

Kind  of  Fuel 

Aug. 
Sept. 
Aug. 
Sept. 
Aug. 
Sept. 
Aug. 
Sept. 

Aug. 
Sept. 
July. 
Aug. 
Sept. 
Aug. 
Sep.t 
Aug. 
Sept. 

July. 
Aug. 
Sept. 

1,030,308 
1,063,384 
I52.'97 
137,105 
.57,388 
I5Q.'78 
236,320 
239,080 

933.623 

933,'47 
495,030 
475,620 
473,760 
927,389 
984,106 
125,010 
160,783 

302,825 
310,592 
3  <  3.309 

.290 
•302 
.560 

.609 
•599 
.438 
.429 

.420 

.420 
1.130 
1.098 
1.024 
.649 
.446 
■417 
.444 

.295 
.289 
•235 

.245 
.209 
.360 
■385 
.366 

■355 
.270 
.265 

2.24 
2.20 
.258 
.262 
.249 
.697 
.493 
.277 

.156 
.147 
..48 

.040 
.040 
.110 
•033 
.060 
.080 
.049 
■043 

.019 
.020 
.078 
.065 
.070 
.056 
.093 
.257 
.156 

.017 
.012 
.010 

.025 
•030 

.031 
•045 
.030 

•634 
.627 
1.060 
1.023 
1-039 
1.063 
.765 
.748 

.781 

.720 
1.522 
■  •483 
1.430 
1.625 
1. 115 
.764 
.855 

.486 
.489 
.423 

3-5 

4.1 

5.32 

6.12 

6.5 

8.31 

4.3 

4.17 

5-2 
5-2 

1.4 

I.O 

8.1 1 

9.40 

1 0.0 

9-75 

7.8 

7-5 

2.0 

2.9 

10.5 
10.3 
6.1 1 
6.64 

5.84 
5.48 

3-2 

2.8 
4.24 
4-21 
5.67 
5.64 
4.06 
4.04 

3.22 

111 
2.76 
2.70 

S2.I0 
2.10 
2.60 
2.60 
2.38 
2.38 
2.42 
2.42 

Bituminous. 
" 

Bituminous. 

- 

".017 
.003 
.003 

.013 
.010 

.007 
.007 
.008 

.004 
.012 
.005 
.008 

.105 
.050 
.056 
.058 
.087 
.064 
.100 
.022 
.020 

.011 
•034 
.021 

Cumberland 

5.  Metropolitan  Ele- 
vated, Chicago. 

5 

Oil. 

" 

6 

8 

Bituminous. 

9 

9--.- 

10.  Metropolitan  Kan- 
sas   ity.  Mo  ,  Cen- 
tral Av. 

1.91 

2.05 
2.00 
1.91 

4.79 
4.61 

1.20  to  1.411 

Bituminous. 

10 

1  3.80 

principle  on  which  they  operate  and  the  arranging  of  the  pip- 
ing, etc.,  will  be  readily  understood  from  an  examination  of  the 
sketch  Fio-.  2.  The  exhaust  pipes  are  carried  up  so  that  the 
condenser  may  be  placed  34  ft.  above  the  hot  well  into  which 
it  delivers,  this  being  of  course  to  prevent  the  water  from 
being  carried  back  into  the  engine  by  reason  of  the  vacuum 
formed.  At  the  top  of  the  exhaust  pipe  is  a  relief  valve  to 
provide  an  escape  for  the  exhaust  in  the  event  of  an  acci- 
dent causing  an  excessive  back  pressure.  Above  the  brass 
nozzle  in  vvhich  the  condensation  takes  place  is  a  gate  by 
which  the  supply  of  water  is  regulated  according  to  the  out- 
put of  the  engine ;  this  adjustment  is  made  at  A.  When 
startino'  the  two  valves  B  and  C  are  opened  admitting  the 
condensing  water,  which  meets  the  steam  in  the  lower  part 
of  the  discharge  pipe  and  forms  a  partial  vacuum  ;  the  valve 
B  is  then  quickly  closed,  and  the  water  is  drawn  up  through 
the  ri»ht  hand  pipe  to  the  top  of  the  condensing  tube. 


road  as  lessee,  laid  the  track  on  August  16,  though  opposed 
by  the  steam  road  with  force,  and  maintained  its  position  until 
the  court  came  to  its  rescue  and  caused  a  cessation  of  hostili- 
ties ;  now  it  has  won  the  suit.  While  the  Collegeville  road 
itself  is  short  it  is  an  important  link  in  the  interurban  system. 
General  Manager  R.  M.  Douglass  is  to  be  congratulated  on 
the  successful  manner  in  which  he  handled  the  matter. 


IN  THE  EARLY  DAYS. 


When  the  Metropolitan  Street  Railway  Companj-,  of  New 
York,  a  few  weeks  since  celebrated  the  completion  of  its 
Fourth  avenue  electric  line  between  Astor  place  and  42nd 
street,  the  new  electric  cars  were  accompanied  over  the  route 


A  GRADE  CROSSING  AT  COLLEGEVILLE,  PA. 


The  suit  of  the  Perkiomen  Railroad  Company  against 
the  Collegeville  (Pa.)  Electric  Street  Railway  and  the 
Schuylkill  Valley  Traction  Company  to  prevent  the  con- 
struction of  a  grade  crossing,  was  on  December  i  decided 
in  the  lower  court  permitting  the  electric  road  to  cross  at 
grade.  The  court  found  that  "  the  topography  favors  a 
grade  crossing,  or  rather  makes  it  reasonably  impracticable 
to  avoid  one."  The  steam  road  has  only  iS  trains  per  day 
and  as  the  railroad  station,  at  which  nearly  all  the  trains 
stop,  is  but  150  ft.  from  the  proposed  crossing,  they  would 
necessarily  move  over  it  at  a  slow  speed.  A  good  view  of 
the  tracks  can  be  had  from  the  highway,  and  a  good  view 
of  the  highway  from  the  railroad  tracks.  Further,  the 
grade  of  the  highway  is  already  too  steep  to  permit  of 
depressing  it  so  as  to  run  under  the  tracks,  and  the  expense 
of  avoiding  the  crossing  at  grade  would  be  $15,000,  which 
is  as  much  as  the  entire  road  in  the  borough  of  College- 
ville (about  a  mile  of  track)  would  otherwise  cost. 

The  Schuylkill  Valley  Traction  Company,  which  built  the 


OLD   NEW   YORK   CAR. 

by  one  of  the  horse  cars  used  by  the  predecessors  of  the 
company  in  the  early  days.  One  of  these  vehicles,  called  by 
the  employes  a  "  bone-shaker,"  was  taken  out  of  its 
quarters  and  driven  by  an  employe  who  drove  it  nearly  40 
years  ago.  Several  members  of  the  Board  of  Aldermen 
were  guests,  but  before  the  trip  was  finished  they  had  all  the 
enthusiasm  shaken  out  of  them. 
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A  CHAPTER  ON  BLUNDERS. 


No  man  likes  to  advertise  his  own  mistakes.  They 
usually  cost  him  something;  hoth  in  money  and  reputation. 
If  some  one  could  institute  a  mistake  publishing  bureau  tor 
collecting  and  publishing  the  blunders  made  in  the  street 
railway  practice,  taking  always  extreme  care  to  conceal  the 
identity  of  the  victims,  the  industry-  would  be  much  better  off 
than  it  is  today  ;  for  after  all  information  is  mostly  obtained 
only  by  costly  experience  and  mistakes,  and  the  better  these 
blunders  are  known  the  less  money  will  he  spent  the  coun- 
try over  in  learning.  .Such  a  bureau  will  never  be  started 
for  the  reason  hinted  at  in  the  first  sentence,  but  rumors 
come  to  us  constantly  of  blunders  which  have  been  and  are 
being  made  and  which  are  either  too  amusing  or  too  full  of 
useful  lessons  to  hide  under  a  bushel. 


Our  first  story  is  about  a  mistake  made  away  back  in  the 
beginnings  of  the  electric  street  railway  of  today  by  one  of 
the  prominent  pioneers  in  the  field.  The  same  mistake  has 
been  made  by  hundreds  of  lesser  lights  since,  and  it  relates  to 
electric  railway'  return  circuits.  Said  pioneer  and  his  right 
hand  man  were  standing  beside  the  track  near  the  power  house 
one  dav  when  the  right  hand  man  averred  that  there  was 
considerable  resistance  in  the  rail  joints,  and  that  the  simple 
fish  plates  did  not  make  very  good  electrical  contact  at  the 
rail  ends.  The  chief  expressed  his  contempt  for  any  such 
opinion  and  the  right  hand  man,  wishing  to  do  a  little  exper- 
imenting on  his  own  account  walked  over  and  put  one  foot 
on  the  end  of  one  rail  and  another  foot  on  the  end  of 
the  next.  This  may  properly  be  designated  as  one  of  the 
earliest  attempts  at  rail  bonding.  But  the  bond  was  not 
very  permanent  in  this  case.  In  fact  as  soon  as  contact  was 
established  it  performed  several  kinds  of  gymnastics,  partly 
voluntary,  partly  involuntary,  the  main  idea  being  to  get  out 
of  the  circuit  as  soon  as  possible.  The  chief  was  convinced 
that  he  made  a  mistake  in  relying  on  the  electrical  conduc- 
tivitv  of  the  fish  plates. 


One  of  our  friends  had  occasion  recently  to  visit  an  arma- 
ture winding  room  where  an  elaborate  system  for  testing  the 
coils  and  all  the  materials  used  in  armature  winding  by  the 
use  of  the  high  voltage  breakdown  test  has  been  in  use. 
The  system  is  all  right,  and  properly  used  will  save  much 
money  by  preventing  poor  and  defective  materials  and  coils 
from  going  into  the  make  up  of  an  armature.  But  in  this 
case  it  was  operated  so  as  to  be  far  from  a  money  saver  as 
the  tests  were  made  so  severe  that  about  40  per  cent  of  the 
finished  armature  coils  broke  down  under  test  and  were 
thrown  out.  That  road  has  a  fine  large  scrap  heap  of  cop- 
per wire. 


There  was  much  trouble  in  the  shop.  Motors  were 
remonstrating  at  having  so  much  work  put  upon  them  and 
although  the  work  they  were  doing  was  much  less  than  that 
for  which  they  were  intended  they  were  offering  vigorous 
protests  in  the  way  of  burned  out  armatures  and  commutator 
leads  hot  enough  to  melt  anything  but  the  hardest  solder. 
At  last  an  "expert"  was  called  in,  who  looked  over  the  ground 
and  finally  announced  that  he  had  discovered  the  whole  cause 
of  the  many  trials  and  tribulations.  The  "nigger  in  the 
wood  pile"  had  been  found.  The  field  magnet  collars  were 
of  malleable  iron  instead  of  brass.  A  grasping  manufactur- 
ing corporation    had  been    trying   to   save  a  few  cents  in  the 


manufacture  of  its  motors.  Great  was  the  rejoicing  from 
president  down  that  the  end  of  all  troubles  was  in  sight. 
The  manager  of  another  neighboring  road  who  happened  to 
have  brass  field  collars  on  his  motors  was  telephoned  to  in 
haste  and  asked  if  he  could  spare  a  few  brass  field  collars. 
Said  manager  replied  that  he  had  nothing  but  malleable  iron 
collars  in  the  store  room,  but  since  it  didn't  make  a  particle 
of  difference  whether  the  field  collars  were  brass  or  mallea- 
V>le  iron  and  since  his  neighbors  seemed  to  want  some  brass 
collars  so  bad,  he  would,  to  accommodate  them,  take  some 
off  of  motors  in  service  and  put  on  malleable  iron  so  that  his 
neighbors  could  have  the  brass.  This  was  done  but  it  hasn't 
been  observed  that  there  has  been  any  recent  demand  for 
brass  field  collars  from  the  road  where  the  great  discovery 
was  made. 

Some  of  the  most  amusing  blunders,  to  American  elec- 
tricians, are  the  attempts  made  by  foreign  manufacturing 
concerns  when  entering  the  electric  railway  field  to  use 
shunt  wound  generators  for  railway  work.  An  American 
engineer  who  recently  visited  England  was  somewhat 
dumbfounded  on  entering  one  of  the  largest  railway  plants 
there  to  find  immense  shunt  wound  bipolar  machines  doing 
the  work ;  and  he  was  still  more  surprised  when  he  learned 
that  an  extension  to  the  station  was  planned  on  the  same 
lines.  It  would  be  putting  it  mildly  to  say  that  the  voltage 
fluctuates  on  that  road.  Even  worse  was  the  attempt  once 
made  by  some  German  engineers  to  operate  a  small  road 
from  a  motor  generator  in  which  both  motor  and  generator 
were  shunt  wound.  To  make  matters  still  worse  the  source 
of  supply  was  a  shunt  wound  dynamo.  The  voltage  on  the 
trolley  varied  all  the  way  from  250  10500. 


It  is  all  right,  perhaps,  sometimes  to  keep  figures  as  to 
costs  of  materials,  etc.,  a  secret,  but  it  is  certainly  a  mistake 
to  carry  out  this  plan  to  the  extent  it  is  on  one  road  where 
the  heads  of  operating  departments  have  great  difficulty  in 
finding  out  what  anything  costs  in  their  own  department. 
When  the  master  mechanic  for  example  turns  out  a  piece  of 
work  that  might  have  been  bought  in  the  open  market  he 
naturally  wants  to  know  whether  it  is  paying  the  road  to 
do  this.  But  not  an  inkling  can  he  get  from  the  auditing 
department  as  to  the  cost  of  anything  and  he  is  obliged  to 
"  go  it  in  the  dark  "  or  makeup  his  own  figures  for  his  own 
use.  It  can  easily  be  imagined  how  pleasant  it  is  for  depart- 
ment heads  who  arc  a  great  portion  of  the  time  studying 
how  to  reduce  expenses,  not  to  be  able  to  know  without 
unnecessary  trouble  how  the  present  expenses  run. 


CHICAGO  GENERAL  RAILWAY'S  NEW 
SCHEME. 


It  is  stated  that  the  Chicago  General  Railway  will  seek  to 
avoid  complying  with  the  ordinances  of  the  city  by  extend- 
ing its  services  to  Hammond,  Ind.,  and  thus  become  an 
instertate  line  subject  only  to  the  regulations  of  the  inter- 
state commerce  law,  and  the  regulations  of  the  railroad 
commissioners  of  Indiana  and  Illinois.  The  pro|)()sed  route 
to  Ilaniniond  is  over  leased  lines,  a  considerable  jjortion 
being  those  of  the  Chicago  City  Railway.  It  is  possible 
that  the  fender  and  paving  ordinances  may  be  thus  avoided, 
but  it  is  also  possible  that  the  city  may  at  the  same  time 
acquire  the  right  to  insist  that  the  track  be  elevated  at 
streets  so  as  to  do  away  with  grade  crossings. 
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THE  YERKES  OBSERVATORY. 


The  scientific  world  is  indebted  to  the  munificence  of  a 
street  railway  man  for  the  largest  refracting  telescope  as  yet 
constructed.  The  Yerkes  Observatory,  with  its  great  tele- 
scope and  the  subordinate  instrumental  equipment,  was  the 
gift  of  Charles  T.  Yerkes  to  the  University  of  Chicago. 
The  observatory  is  located  on  an  elevated  tract  of  land  53 
acres  in  extent,  the  gift  of  John  Johnston,  on  the  north  shore 
of  Lake  Geneva,  Wisconsin,  some  75  miles  northwest  of 
Chicago.  The  air  is  free  from  smoke,  there  are  no  electric 
lights  nearer  than  seven  miles,  the  nearest  railroad  is  a  mile 
away,  the  soil  is  largely  gravel,  and  the   location  is  probably 


THE  PROPER  SPEED  OF  MOTORS. 


It  is  only  very  recently  that  due  consiileration  has  been 
given  to  the  important  part  that  the  speed  for  which  motors 
are  wound  or  geared,  plays  in  the  economy  of  operation  of 
a  road.  Failure  to  consider  this  has  caused  a  number  of  very 
expensive  mistakes  in  the  past  few  years  and  it  is  certainly 
high  time  that  both  operating  and  manufacturing  companies 
should  awake  as  they  are  doing  to  the  fact  that  motors  must 
be  geared  or  wound  for  the  work  they  have  to  perform  and 
that  the  speed  should  be  a  matter  of  careful  study  before  the 
purchase  of  an  equipment. 

From  the   abandonment  of    horse  cars  until    the   present 


YERKES    OBSERVATORY    OF    THE    UNIVERSITY    OF    CHICAGO. 


as  favorable  for  astronomical  work  as  any  that  could  be 
secured  in  this  country.  Our  illustrations  show  the  building 
and  the  telescope.  The  building,  which  is  in  the  Roman- 
esque style  with  somewhat  of  Saracenic  details,  is  of  brown 
Roman  brick  with  elaborate  terra  cotta  ornamentation  ;  it  is 
in  the  form  of  a  Latin  cross,  the  long  axis  being  east  and 
west  and  326  ft.  in  length.  The  large  tower  at  the  west- 
ern end  is  92  ft.  in  diameter,  and  the  northeast  tower  30  ft. 
in  diameter;  in  the  latter  is  the  12-in.  telescope  formerly 
in  the  observatory  at  Kenwood.  The  machinery  for 
handling  the  instruments,  movable  floors,  etc.,  and  also  that 
in  the  shops  and  laboratories,  is  all  motor  driven,  the  power 
house  being  located  to  the  northeast  of  the  observatory 
about  800  ft.  away. 


A  decree  of  foreclosure  and  sale  of  the  Mount  Lowe 
Railway  was  ordered  by  the  court  in  the  suit  brought  by 
the  Los  Angeles  Safe  Deposit  &  Trust  Company  as  trustees 
for  the  bondholders  against  the  Pasadena  cS:  Mount  Wilson 
Railway  Company. 


year  the  cry  has  constantly  been  for  motors  of  higher  speed 
and  the  manufacturing  companies  have  been  conforming  to 
the  demand.  A  few  managers  have  found  out  to  their  sor- 
row that  they  have  purchased  motors  that  are  too  fast,  but 
naturally  they  have  not  been  axious  to  talk  about  their  mis- 
takes and  it  is  only  the  past  few  months  that  the  best  elec- 
tric railway  engineers  have  become  thoroughly  awake  to  the 
importance  of  this  detail  of  an  electric  car  equipment.  In 
numerous  cases  which  have  come  under  the  writer's  notice, 
equipments  have  been  purchased  which  were  so  fast  that 
nine-tenths  of  the  time  in  service  it  is  only  practicable  to  run 
at  half  speed  or  in  series,  the  parallel  notches  being  for 
various  reasons  too  fast  for  the  service.  In  some  of  these 
cases  the  distance  between  stops  was  so  short  that  the  motors 
could  not  be  run  up  to  full  speed  in  parallel  without  taking 
such  an  enormous  starting  current  as  to  require  a  power  plant 
capacity  much  larger  than  that  planned,  and  overheating  the 
motors  so  that  the  size  of  the  repair  bills  staggered  the 
manager.  In  other  cases  the  maximum  speed  was  too  high 
for  safety. 
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The  following  table  shows  the  comparative  amouiit  of  cur- 
rent requiretl  to  accelerate  a  given  car  up  to  a  given  speed  in 
a  given  time  with  a  motor  of  the  same  type  and  size  under 
the  car  in  each  case  but  with  different  speed  gearing  or 
windingf. 


Speed 

for  which  motor 

is  wound  or  geared,  miles 

per  hour. 


Comparative   current 

required  to  accelerate  cars 

at  any  given  rate, 

amperes. 


motors  were  wound  for  the  maximum  desireil  speed  of  15 
miles  an  hour,  and  furthermore  the  motors  can  never  be 
allowed  to  attain  their  maximum  speed.  If  on  the  other 
hand  it  is  attempted  to  start  more  slowly  than  with  the 
slow  speed  motors  and  make  the  same  schedule  by  running 
up  to  a  higher  maximum  speed  between  stops  more  energy 
tnust  be  wasted  in  the  brake  shoes  when  the  car  is  stopped. 
A  rather  inconsistent  practice  has  been  that  of  using  the 
same  size  motors  under  a  given  weight  of  car,  no  matter 
whether  the  motor  is  to  be  run  10,  20,  or  30  miles  an  hour 
maximum  speed  ;  and  very  often  the  power  plant  is  designed 
on  the  same  basis,  without  regard  to  the  speed  of  the  cars. 
The  size  of  the  motors  should  usuallv  be  increased  some- 
what  more    than    directlv    in   proportion    to  the    maximum 


From  this  comparative  table  it  is  evident  how  ineHicienl 
a  high  speed  motor  is  in  city  service  where  it  can  not  attain 
its  speed  and  where  most  of  the  lime  it  is  at  work  accelerat- 
ing a  car  up  to  a  lower  s|)eed  than  that  for  which  it  is  built. 
P'or  a  concrete  example  su|)pose  that  a  road  is  equipped 
with  motors  wound  for  25  miles  per  hour  maximum  speed, 
but  that  only  15  miles  an  hour  is  allowable.  The  starting 
current  used  will  then  be  40  per  cent  greater  than   if    the 


speed  of  the  cars  for  it  is  evident  that  the  power  re(|uired  to 
maintain  a  car  at  30  miles  an  hour  is  more  than  twice  what 
it  would  be  at  15  ndles  an  hour,  and  further  from  the  fore- 
going table  it  is  seen  that  the  energy  expended  in  accelera- 
tion is  also  double.  More  than  this  as  the  heating  of  the 
motor  windings  is  according  to  the  s(|uare  of  the  current, 
the  motor  windings  of  the  faster  motor  must  be  somewhat 
more  than  double  the  capacity  of  the  slower  speed  motor. 
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Many  motors  have  been  rewound  for  lower  speeds  in  the 
last  few  years  as  gradually  the  facts  above  enumerated 
have  forc-d  themselves  into  the  attention  of  electric  railway 
engineers  and  there  are  still  many  running  which  managers 
would  gladly  reduce  in  speed  could  they  do  so  without  great 
expense.  In  many  places,  as  said  Vjefore,  the  motors  are 
operated  the  greater  part  of  the  time  in  series  and  are  rarely 
thrown  in  multiple,  with  the  practical  effect  that  there  is  no 
gain  in  economy  by  having  the  car  equipped  with  a  series- 
parallel  controller. 

This  article  is  not  intended  to  teach  anything  to  electric 
railway  engineers  who  have  studied  the  subject  of  car  speeds 
but  is  intended  as  a  warning  to  those  purchasing  new  equip- 
ment that  they  may  not  fall  into  the  same  error  as  many 
another  manager.  And  furthermore,  it  may  explain  to  some 
managers  who  have  not  given  the  matter  thought  why  such 
a  large  power  plant  capacity  is  required  to  move  their  cars 
and  why  so  'many  motors  burn  out  as  compared  to  other 
similar  roads. 

Where  highspeed  is  to  be  attained  between  frequentstops 
it  must  be  done  at  the  expense  of  much  heavier  motors  and 
a  much  larger  power  plant  than  if  the  road  were  to  operate 
on  a  slower  schedule,  and  all  attempts  to  make  a  high  speed 
equipment  do  slow  speed  work  or  vice  versa  can  only  result 
in  poor  economy  and  dissatisfaction   with  the  apparatus. 


IMPORTANT  INTERURBAN  VERDICT. 


Farmer  Claimed  $S,ooo  and  Gets  6  Cents. 


By  an  act  of  the  Wisconsin  legislature  approved  April  2, 
1897,  electric  railways  in  that  state  are  authorized  to  acquire 
a  right  of  way  outside  of  incorporated  towns  and  cities  by 
condemnation  proceedings,  and  on  April  14  the  supreme 
court  decided  that  an  interurban  electric  railway  is  a  com- 
mercial railroad  and  constitutes  an  additional  burden  on  the 
abutting  property  for  which  compensation  must  be  made, 
thus  placing  electric  and  steam  roads  on  practically  the  same 
footing.  This  act  and  the  ruling  of  the  court  may  be  found 
in  the  Review  for  May,  page  290.  The  first  damage  case 
resulting  from  this  decision  has  recently  been  decided  and  can- 
not fail  to  be  of  great  interest  to  railway  companies.  The  facts 
are  briefly  as  follows  :  James  Ruan  is  the  owner  of  a  large 
farm  in  Milwaukee  county,  the  land  lying  on  both  sides  of 
the  route  followed  by  the  Milwaukee,  Racine  &  Kenosha 
Electric  Railway  Company.  Mr.  Ruan  claimed  that  the 
construction  of  the  road  in  the  highway  in  front  of  his 
property  damaged  him  to  the  extent  of  $5,000  and  petitioned 
the  circuit  court  for  the  appointment  of  three  commissioners 
to  assess  damages  as  provided  by  the  statute ;  the  commis- 
sioners appointed  were  three  business  men  who  viewed  the 
premises,  heard  testimony  and  the  arguments  of  attor- 
neys, and  awarded  damages  to  the  amount  of  6  cents, 
all  concurring. 


The  introduction  of  X-ray  photographs  as  evidence  in 
damage  cases  proved  to  be  a  novelty  a  short  time  ago,  and 
now  the  fluoroscope  is  used  to  determine  whether  or  not 
bones  have  been  crushed  or  displaced.  In  the  suit  against 
the  Nassau  Electric  Railroad  Company  for  injury  to  a  nine- 
year-old  boy,  the  jurymen  made  examinations  with  the 
fluoroscope. 


MINIATURE    TROLLEY    CAR    AT    DES 
MOINES. 


During  the  annual  Iowa  State  Fair  at  Des  Moines,  the 
citizens  of  that  progressive  place  invariably  endeavor  to 
make  their  city  present  an  attractive  appearance  to  welcome 
the  thousands  of  visitors  which  flock  to  the  capital  to  cele- 
brate what  is  one  of  the  important  events  of  the  year 
in  that  great  agricultural  state.     The  Des  Moines  City  Rail- 


ILIU  A    STATE    FAIR. 


way  fully  enters  into  the  spirit  of  the  occasion  along  with 
the  rest,  and  this  year  Superintendent  W.  G.  Owens  had 
constructed  a  trolley  car  one-half  the  size  of  one  of  the 
standard  closed  cars  in  use  on  the  road,  exact  in  every  detail. 
It  was  placed  on  top  of  the  company's  central  transfer  depot 
and  waiting  room,  and  brilliantly  illuminated  with  300  col- 
ored lights.  The  wheels  and  trolley  wheel  were  revolved 
by  a  }i-h.  p.  motor,  which  also  changed  the  color  of  the 
lights  while  revolving,  giving  a  beautiful  effect.  It  was 
indeed  a  novelty  and  attracted  the  attention  it  deserved. 


VESTIBULES  IN  NEW  JERSEY. 


It  will  be  remembered  that  at  the  last  session  of  the  New 
Jersey  legislature  a  law  was  passed  which  after  attempting 
to  remedy  abad  blunder  now  reads  that  the  street  railways  of 
that  state  equip  their  cars  with  vestibules  for  use  between 
November  i  and  March  i  of  the  same  year.  There  appears 
to  be  division  of  opinion  among  the  New  Jersey  managers 
as  to  whether  the  law  can  be  enforced  and  at  the  present 
time  but  a  few  roads  have  complied  with  the  spirit  of  the 
law.  The  Newark  &  South  Orange  Company,  while  doubt- 
ing the  wisdom  of  the  act  provided  all  its  cars  with  the 
vestibules  prior  to  November  i.  The  Consolidated  Trac- 
tion Company  has  decided  to  make  a  fight  on  the  ground  of 
the  wording  of  the  law,  which  it  will  be  noticed  calls  for 
vestibules  during  the  summer  months,  and  will  make  a  test 
case  of  the  first  conviction  against  it  The  police  of  Newark 
and  Jersey  City  have  been  very  active  in  securing  data  as  to 
the  violations  (a  penalty  of  $50  per  day  for  each  car  run 
without  a  vestibule  is  provided)  taking  the  number  of  each 
car  and  the  conductor's  name. 


The  employes  of  the  Cleveland,  Berea  &  Elyria  Railway 
Company  received  an  increase  of  10  per  cent  in  wages  on 
December   i. 
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PRACTICAL     OPERATION     AND      MAINTE- 
NANCE OF    ELECTRICAL  EQUIPMENT 
IN  THE  POWER  HOUSE. 


BY    J.    D.    DE  GURCIIY. 


With  a  new  station  equipment,  it  would  seem  that  little 
troulile  should  he  experienced  and  that  after  the  preliminary 
adjustments,  regulations  and  tests,  the  plant  ought  to  run  in 
first-class  order  for  sometime  without  repairs.  However, 
there  are  sure  to  be  some  faults  which,  if  not  anticipated 
and  remedied  in  time  will  lead  to  serious  loss.  It  is  the 
object  of  this  article  to  present  some  of  these  troubles  as 
they  have  been  found  to  occur  in  the  writer's  experience. 

In  some  of  the  older  type  of  four  pole  500-k.  w.  and 
10  pole  750-k.  vv.  dynamos,  the  terminals  of  the  field 
windings  of  the  series  coil,  will  he  found  to  be  brought 
out  dangerously  near  the  brass  spools,  upon  which  the 
shunt  and  series  field  coils  are  wound. 

With  a  ground  on  the  field  frame  which  is  at  all  times 
possible,  a  very  little  dirt  or  copper  dust  would  be  sufficient 
to  start  a  destructive  arc,  which  would  render  necessary  the 
taking  out  of  the  pole  piece  and  field  spool  in  order  to 
repair  the  damaged  insulation  and  terminal.  Two  or  three 
turns  of  the  series  winding  should  be  unwound  to  insure 
thoroughness  in  renewing  the  insulation,  and  to  facilitate 
the  work  of  putting  in  a  new  terminal.  The  insulation 
between  the  field  spools  and  terminal  should  be  kept  scrupu- 
lously clean,  a  coat  of  insullac  or  some  other  good  insula- 
ting paint  applied,  and  the  field  frame  frequently  tested  for 
grounds  with  a  magnet  or  a  bank  of  lamps.  In  dynamos 
of  recent  design  this  fault  has  been  obviated  by  bringing 
the  terminals  out  in  the  center  of  the  field  spools. 

The  shunt  field  circuit  should  be  given  a  frequent  and 
thorough  overhauling;  the  fiekl  spool  connections  must  be 
clean  and  tight,  and  the  terminal  connections  on  the  rheo- 
stat firm  and  mechanically  strong.  W^hen  the  shunt  field 
wire  is  soldered  into  a  terminal  on  an  insulating  block  upon 
the  field  frame  the  wire  should  be  run  so  that  it  will  not  be 
exposed  to  careless  or  accidental  bending.  The  conductor 
might  be  broken,  and  if  the  insulation  held  it  together  long 
enough  for  the  e.  m.  f.  to  build  up,  an  arc  would  probably 
be  formed  and  the  circuit  burnt  in  two.  In  such  an  event 
the  machine  switches  should  be  immediately  opened.  An 
open  circuit  in  the  shunt  field  would  be  distinguished  from 
any  other  trouble  by  an  excessive  sparking  at  the  brushes, 
an  abnormal  increase  in  speed,  and  a  falling  off  in  the  appa- 
rent circuit  output  indicated  by  the  ammeter  of  the  dynamo 
on  which  the  trouble  occurred.  As  the  dynamo  increases  in 
speed,  the  counter  e.  m.  f.  becoming  higher,  the  current  will 
gradually  diminish.  The  dynamo  will  not  reverse  in  a  case 
of  this  kind.  It  would  run  as  a  series  motor,  and  in  the 
same  direction  of  rotation  that  it  was  driven  as  a  dynamo. 
The  fallacy  of  the  notion  that  one,  of  two  or  more  com- 
pound svound  dynamos  running  in  multiple,  will  reverse  and 
run  away  in  the  opposite  direction  is  evident,  if  the  fact  is 
considered  that  before  the  dynamo  comes  to  a  state  of  rest 
the  current  loail,  due  to  the  low  internal  resistance  of  the 
armature  windings  would  be  sullicieiil  to  open  the  other  cir- 
cuit breakers,  thus  preventing  any  further  trouble  in  that 
direction.  No  one  wouhl  be  so  reckless  as  to  close  the 
machine   switches  of  an   idle  dynamo,  connecting   it   to  the 


main  bus  bars  of  other  machines  running  at  working  pres- 
sure.    The  result  would  be  practically  the  same. 

Let  us  suppose  that  a  dynamo  runs  in  multiple  with  one 
or  more  others,  but  refuses  to  take  its  proper  share  of  the 
load.  Upon  investigating,  it  is  found  that  the  dynamo  is 
running  at  normal  speed,  all  the  connections  tight,  the  com- 
mutator clean  and  brushes  in  good  order.  The  dynamo  in 
question  has  previously  been  working  properly  and  the 
equalizing  circuit  of  sufficiently  low  resistance  to  assure 
good  regulation.  It  would  now  be  advisable  to  test  the 
shunt  field  coils,  which  can  be  readily  accomplished  in  the 
manner  illustrated  in  Fig.  i.  Let  G,  H,  I,  J,  represent  coils 
to  be  tested  ;  arrange  a  series  of  five  contacts  or  binding  posts 
A„  B2,  C,,  Dj  and  Ej,  and  run  heavily  insulated  wires  from 
a\  to  A,,  B,  to  Bo,  C,  to  Co,  D,  to  Do,  and  E,  to  E,,.  Volt- 
meter readings  between  A-,  and  B^  will  give  e.  m.  f.  of  coil 
G  ;  B,,  Cj  coil  II,  Cj  D,  coil  I  and  D,  E^  coil  J.  Trouble 
in  any  of  the  coils  would  be  known  by  its  relatively  low  e. 
m.  f.  and  would  account  for  the  dynamo  shirking  its  load. 

It  is  important  that  the  commutator  brushes  be  kept  as 
near  to  the  neutral  or  non-sparking  position,  as  the  variations 
in  load  will  permit.  It  is  necessary  with  nearly  all  dyna- 
mos to   set  the    lead   forward    or  backward  when  the    load 


FIG.    I.— CONNECTIONS   FOR   TESTING   COILS. 

makes  a  pronounced  change  either  increasing  or  decreasing. 
Machines  should  be  compounded  so  that  the  load  can  be 
kept  equally  divided  between  the  different  units.  The  leads 
should  be  the  same,  then  if  a  sudden  load  should  come  on  or 
a  heavy  short  circuit  should  occur,  the  load  would  not  be 
thrown  on  one  machine  because  of  an  excessive  forward  lead 
weakening  the  fields  of  some,  and  a  less  lead  of  brushes 
leaving  the  other  with  a  stronger  magnetic  field.  This  is 
due  to  the  distortion  of  the  field,  by  the  magnetizing  effect 
of  the  current  Howing  in  the  armature. 

Short  circuits  in  commutators  are  caused  in  most  instances 
by  the  pitting  or  burning  away  of  the  mica  insulation  be- 
tween the  segments ;  carbon  and  copper  dust  get  in  and 
are  burned  into  a  hard  mass  of  sufficiently  low  resistance  to 
short  circuit  the  coil  to  which  the  segments  arc  connected, 
and  produce  an  excessive  How  of  current  in  the  coil.  This 
causes  the  brushes  to  spit  and  Hash  as  the  segments  affected 
pass  under  them.  The  segments  and  coil  being  alive  when 
leaving  the  brushes,  destructive  arcing  results.  If  the  dyn- 
amo is  not  soon  shut  down,  the  arcing  will  burn  the  seg- 
ments low.  A  short  circuited  commutator  should  not  be  run 
until  it  becomes  necessary  to  use  a  turning  tool  lo  obtain  a 
MMDoth  and  even  surface.  If  the  short  circuit  were  removed 
the  commutator  would  still  be  liable  lo  arc  at  that  point, 
owing  to  the  dirty,  low  and  rough  contact  caused  by  the 
previous  burning.     After  segments  have  been  repaired,  the 
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commutator  should  be  saiul-papcrcd  until  smooth.  All  such 
pitting  and  burning  of  the  mica  between  the  segments, 
should  receive  prompt  attention.  The  best  and  most  per- 
manent way  to  repair  is  to  clean  out  the  burned  insulation  anil 
fill  with  mica,  for  all  other  substances  and  preparations  are 
too  short  lived  to  warrant  their  continued  use.  If  possible, 
disconnect  the  ends  of  coil  from  the  segments  and  test  the 
insulation  between  short  circuited  segments  with  a  magnet, 
before  filling  with  mica. 

Very  few  tools  are  required  for  this  work,  and  the  nec- 
essary skill  can  be  acquired  with  a  little  practice.  Chisels 
for  cleaning  and  shaping  the  hole  can  be  made  from  i^-in. 
tool  steel.  Two  pieces,  6  in.  long,  are  heated  and  flattened 
on  one  end  of  each  to  about  the  thickness  of  the  insulation 
between  the  segments.  One  is  ground  or  filed  to  a  point  as 
shown  at  A  in  Fig.  2,  leaving  the  thickness  of  the  blade  a 
little  less  than  the  space  between  the  segments.  This  tool 
is  used  to  cut  down  to  clean  mica,  and  to  square  the  ends  of 
the  hole  preparatory  to  receiving  the  new  mica,  as  seen  at 
E.      The  other  piece  should  be  formed  to  the  shape  of  a  car- 
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penter's  chisel,  B,  and  filed  thin  for  use  in  stripping  off  the 
thin  flakes  of  mica  which  may  adhere  to  the  sides  of  the 
segments.  If  the  sides  of  the  hold  are  cleaned  no  difficulty 
will  be  experienced  in  driving  in  new  mica.  After  the  tools 
are  finished  they  can  be  tempered,  care  being  taken  not  to 
make  them  too  brittle. 

A  pair  of  clamps  for  holding  the  mica  to  be  driven,  can 
be  made  of  an  old  file  i  J^  in.  wide,  the  file  being  preferable 
because  the  rough  surface  will  hold  the  mica  firm  when 
being  driven.  After  the  temper  is  drawn,  cut  two  pieces 
3  in.  long  and  drill  4  holes  in  each  piece  in  about  the  posi- 
tions shown  at  D,  tap  one  piece  for  J^-in.  machine  screws, 
and  drill  the  holes  in  the  other  one  sufficiently  large,  that  the 
screws  will  not  bind  upon  being  hammered.  A  small  ham- 
mer completes  the  outfit.  After  the  hole  has  been  prepared, 
cut  a  thin  strip  of  mica  the  same  size,  then  cut  two  more 
pieces  using  the  first  as  a  template,  and  have  them  thick 
enough  to  fill  the  space  between  the  segments.  Force  these 
in  just  enough  to  hold  them,  and  enter  a  very  thin  strip 
between  the  two  already  in  the  hole.  This  will  wedge  it 
tight.  Now  fasten  on  clamps,  hammer  slowly  and  carefully 
into  place,  cut  off  by  drawing  the  keen  point  of  a  knife 
repeatedly  across  the  mica  and  finish  with  fine  sandpaper. 
(To  be  Continued.) 


The  Metropolitan  of  New  \'ork,  has  atloptcd  ser\  ice 
stripes,  using  one  blue  stripe  for  each  of  the  first  four 
years,  and  after  that  one  gold  stripe  for  each  five  years. 
Some  of  its  men  have  been  with  the  company  over  25 
years. 


In  the  shops  of  the  Cincinnati,  Newport  &  Covington 
Street  Railway  the  practice  is  to  test  each  coil  for  insulation 
after  it  is  put  on  the  armature,  and  just  before  the  leads 
are  connected  up  to  the  commutator.  The  voltage  used  is 
1,000,  furnished  by  a  small  rotary  transformer.  One  lead  of 
the  transformer  is  connected  to  the  armature  shaft  and  core, 
and  the  other  to  the  coil  to  be  tested,  and  if  the  1,000-volt 
current  does  not  break  down  the  insulation  between  the  coil 
and  core  it  is  pronounced  O.  K.  This  is  the  only  breaking- 
down  test  made  during  the  assembling  of  an  armature,  as 
the  management  of  the  shop  believes  that  this  is  all  that  is 
necessary,  and  that  additional  tests  and  higher  voltages  take 
more  time  and  destroy  more  material  than  they  are  worth. 


NEW  SOUTH  WALES  TRAMWAYS. 


Through  the  courtesy  of  the  railway  commissioners  for 
New  South  Wales  we  have  received  a  copy  of  their  report 
for  the  year  ending  June  30,  1S97.  The  results  of  the 
working  of  all  the  tramways  are  given  below  for  the  last 
two  years  : 

1897.  1896. 

Total  spent  on  construction  and  equipment..  .S  7,030,923    $  6,944,897 

Total  cost  per  mile  open 112,496  113,851 

Total  mileage  open  for  traffic 62.5  61 

Gross  revenue S  1,484,403    S  1,399.636 

Working  expenses 1,204,584        1,143,610 

Net  profit  (after  paying  working  expenses). . .        279,819  256,026 

Percentage  of  working  expenses  to  revenue. .  81.15  81.71 

Gross  earnings  per  tram-mile $  .475    S  .505 

Working  expenses  per  tram-mile .385  .415 

Net  profit  per  tram-mile .090  .090 

Percentage  of  profit  to  capital  invested 3.98  3.69 

Number  of  passenger  fares  collected 72,343,812      68,109,264 

Tram-miles  run 3,088, 1 38        2,736,260 

The  tramways  are  operated  by  steam,  cable  and  electric- 
ity ;  the  data  per  car-mile  are  not  given  for  the  electric 
lines  alone.  On  the  city  and  suburban  lines  the  cost  of 
working  per  tram-mile  is  25.04  cents  for  the  steam  lines 
and  12.32  cents  for  the  cable  lines. 

The  engineer  reports  that  during  the  last  year  i  ^  miles 
of  electric  lines  were  added,  and  31^^  miles  of  track  relaid 
with  60-lb.  and  80-lb.  T-rails.  There  is  a  considerable 
length  now  laid  with  42 -lb.  rails  that  must  be  relaid  at  an 
early  date. 


IMPORTED    DUTCH    TAPE    FOR    ARMA- 
TURES. 


The  Metropolitan  West  Side  Elevated  road,  of  Chicago, 
finds  that  for  covering  its  armature  coils,  where  high  insula- 
tion is  required  in-  an  extremely  small  space,  an  imported 
Dutch  linen  tape  is  by  far  the  most  reliable  material  yet 
found.  Its  superiority  lies  in  the  fact  that  it  is  of  such  close 
and  even  texture  throughout.  American  linen  tape  can  be 
found  which  at  first  sight  looks  the  exact  duplicate  of  the 
Dutch  imported,  but  on  closer  inspection  it  will  be  seen  that 
it  IS  uneven  in  thickness  and  the  threads  of  which  it  is  com- 
posed are  of  varying  size.  The  Metropolitan  Elevated  has 
to  make  special  importations  of  this  material  and  order 
months  in  advance,  but  the  superior  quality  of  the  goods 
makes  it  worth  the  trouble  and  expense. 
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TRANSPORTATION  TO  THE  NASHVILLE 
EXPOSITION. 

The  facility  and  satisfaction,  with  which  the  Nashville 
Street  Railway  Company  handled  the  crowds  at  the  Tenn- 
essee Centenial  Exposition,  have  called  forth  much  praise. 
In  the  first  place  the  company  improved  its  roadbed,  laid 
heavier  rails,  put  down  new  lines  to  the  grounds  and  added 
37  new  cars  to  its  equipment.  Transfers  were  given  between 
all  lines,  thus  making  one  fare  of  5  cents  from  any  part  of 
the  cit}'  to  the  Exposition  grounds.  The  schedules  were  at 
all  time  conveniently  arranged  and  not  a  serious  delay  or 
accident  occurred.  The  improvements  are  all  permanent, 
and  the  citizens  of  Nashville  feel  that  one  good  result  of 
the  Exposition  is  that  they  now  have  as  fine  a  railway  sys- 
tem as  anv  citv  in  the  countrv  of  the  size  of  Nashville. 


FEEDER  SYSTEM  AT  KANSAS  CITY. 


The  Metropolitan  Street  Railway  Company  of  Kansas 
City,  Mo.,  has  an  extensive  system,  comprising  60.6  miles 
of  cable  track,  62.6  miles  of  trolley  and  12.8  miles  of  horse 
car  lines,  but  the  latter  is  being  or  soon  will  be  electrically 
equipped.  To  furnish  power  for  these  lines  there  are  five 
stations  as  shown  on  the  map.  The  Blue  River  station  is 
equipped  with  two  direct  coupled  General  Electric  generators 
of  250  and  400  k.  w.  capacity,  respectively.  Power  is  fur- 
nished for  the  Kansas  City,  Independence  &  Park  line  with 
17  miles  of  track.  Both  cable  and  electric  machinery  are  in 
the  station  at  18th  and  Olive  streets.  There  are  two  D-62 
T.  H.  dynamos  and  one  125-k.  w.  four  pole  Westinghouse 
generator  belted  to  the  flv-wheel  of  the  cable  engine.  The 
D-62  dynamos  are  driven  by  high  speed  engines  and  are 
held  in  reserve,  being  used  only  at  times  when  it  is  neces- 
sary to  stop  the  cable  machinery.  The  Vine  street  electric 
line  and  the  iSth  street  cable  are  operated  from  this  station. 
The  31st  and  Holmes  street  power  house  is  similarily 
equipped,  having  a  Westinghouse  generator  driven  in  the 
same  manner.  The  Holmes  street  cable  and  the  Rosedale 
electric  are  supplied  from  this  station,  the  feeders  of  the  last 
two  stations  being  so  arranged  that  both  the  Rosedale  and 
Vine  street  lines  can  be  operated  by  cither  or  both.  The 
Central  avenue  power  house  described  in  the  August 
Rkview  has  one  14  pole  1,300-k.  w.  generator  which  sup- 
plies current  for  the  Kansas  City  Railway,  the  Armordale 
&  Argentine  line,  the  Quindaro  boulevard,  the  Southwest 
boulevard  and  the  Westside  lines;  also  for  a  400-h.  p. 
motor  which  drives  the  cable  machinery  at  the  9th  and 
Washington  street  station  for  operating  the  Summit  street 
cable.  The  9th  and  Wyoming  street  station  is  equipped 
with  cable  machinery,  also  two  300-k.  w.  four  pole  General 
Electric  and  four  D-62  T.  II.  generators.  These  dynamos  are 
maintained  in  reserve  in  case  of  an  accident  to  the  machinery 
at  the  Central  avenue  station.  Two  of  the  T.  H.  dynamos 
are  run  from  i  a.  m.  to  5  a.  m.  to  supply  current  for  the 
owl  car  service  and  lights  over  the  system. 

An  addition  of  another  1,300-k.  w.  generator  is  con- 
templated at  the  Central  avenue  station  this  year  and  the 
engines  now  driving  the  cables  will  be  supplanted  by  motors. 
The  use  of  alternating  currents  in  the  transmission  of  elec- 
tricity to  these  motors  i.s  under  consideration.  The  wh<jle 
system  has  been  so  designed  that  an  increa.sc  in  any  part  can 
be  effected  from  time  to  time  when  required  and  at  minimum 


cost.      The  average   daily   load   is    about    84  per   cent  of   the 
breakfast  and  supper  loads. 

The  voltage  on  the  system  varies  from  500  to  550 ;  the 
average  maximum  drop  from  the  stations  to  the  farthest  end 
of  the  various  lines  is  less  than  50  volts.  No.  o  trolley  wire 
is  used  on  all  the  lines.  The  feeders  are  calculated  for  a 
loss  of  5  per  cent  on  the  positive  side  when  carrying  from 
25  to  50  per  cent  more  than  the  estimated  maximum  current, 
the  area  in  circular  mils  per  ampere  varying  on  diflferent 
lines.  Some  of  the  lines  are  divided  into  sections,  but  these 
are  of  no  regular  length,  varying  according  to  the  conditions 
of  roadbed  and  the  number  of  cars;  the  headway  ranges 
from  3  to  15  minutes.  The  length  and  number  of  feeders 
are  governed  by  the  same  conditions ;  besides  provision  is 
made  for  the  grades  and  the  distance  from  the  stations.  All 
feeders  on  the  positive  side  are  covered  with  a  braided 
weatherproof  insulation  and  are  carried  on  either  glass  or 
malleable  iron  clad  insulators,  depending  on  the  length  of 
the  span  and  the  size  of  feeder.  Return  feeders  are  also 
insulated  in  the  same  manner  where  they  parallel  or  cross 
telegraph,  telephone  or  electric  light  wires ;  at  all  other 
places  bare  copper  wire  is  employed.  The  conductors  con- 
sist of  copper  cable  made  up  of  seven  strands  of  seven  wires 
each.  This  applies  to  all  conductors  from  250,000  to 
1,000,000  c.  m.,  but  the  smaller  feeders  are  solid.     As  a  rule 


METROPOLITAN  SYSTEM — KANSAS   CITY,    MO. 

the  feeders  follow  the  trolley  lines  and  the  poles  arc  used 
for  both  trolley  and  feeder  wires  wherever  practical.  Con- 
nection is  made  from  the  feeder  to  the  trolley  by  No.  o 
stranded  weatherproof  copper  cable  used  as  a  span  wire 
with  double  globe  strain  insulators  at  the  pole  fastening. 
.Soldered  ears  are  used  on  the  trolley  wire,  and  a  brass  body 
sprung  on  the  No.  o  cable  with  a  cap  screw  for  screwing 
the  body  and  ear.  The  No.  o  cable  is  ta))ped  on  the  feeders 
the  joint  being  well  soldered  and  taped  ;  the  ear  is 
soldered  to  the  trolley  wire,  but  the  brass  body  is  not 
soldered  to  the  span.  The  distances  between  the  spans 
which  are  tapped  to  the  feeders  vary  with  the  headway  of 
the  cars,  the  grades,  the  length  of  the  section  of  the  trolley 
line,  and  are  arranged  so  that  the  feeilers  are  ta|)pe(l  to  the 
trolley  on  or  close  to  the  heavy  grades. 

There  are  some  heavy  grades  on  the  lines,  one  being  9J^ 
per  cent  and  1,000  tt.  long.  The  cars  with  30-ft.  bodies 
and  G.  E.  1,000  motors  make  an  average  speed  on  this 
grade  of  5.86  miles  per  hour  with  motors  in  parallel.  Car 
bodies,  16  and  18  ft.  in  length,  equipped  with  Westinghouse 
No.  3  motors,  are  run    over   an    8^  per  cent  graile  738  ft. 
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long  with  an  average  speed  of  3.05  miles  per  liour  when  the 
motors  are  in  series  or  8.38  miles  when  in  parallel.  On 
some  of  the  grades  where  the  cars  stop  for  taking  on  or 
letting  off  passengers,  or  other  causes,  the  motormen  are 
required  to  start  up  and  operate  the  motors  in  series  for  the 
rest  of  the  distance  up  the  grade.  No  special  provisions 
have  been  made  in  the  feeders  for  supplying  current  on  the 
grades  other  than  increasing  the  size  sufficiently  for  carry- 
ing the  amount  of  current  required  and  arranging  the  taps 
for  connecting  the  feeders  to  the  trolley  wire  on  the  grades. 
No  boosters  are  in  service  on  the  system.  General 
Manager  Holmes  believes  that  it  is  not  advisable  to  use  more 
than  550  volts  for  a  maximum  at  the  motor  terminals  on 
grounded  circuits  with  the  present  method  of  operation.  If 
an  efficient  transmission  system  could  be  devised  it  would 
be  much  more  desirable  to  lower  rather  than  raise  the 
voltage  at  the  motor  terminals,  as  it  would  be  a  saving  in 
cost  of  insulation  and  in  all  electrical  repairs. 


MONTREAL  STREET    RAILWAY  COMPANY. 


SPECIAL  WORK   FOR  THE   CHICAGO    CITY, 


The  Indiana  avenue  line  of  the  Chicago  City  Railway 
Company  crosses  the  tracks  of  the  Lake  Shore  &  Michigan 
Southern  Railroad  and  beneath  the  elevated  structure  of  the 
South  Side  Elevated  Railroad  Company.  The  tracks  of  the 
railroad  parallel  the  elevated  at  a  distance  of  16  ft.  An 
ordinance  requires  that  all  trolley  lines  be  22  ft.  6  in.  above 
railroad  tracks.  The  lower  part  of  the  elevated  structure  is 
only  15  ft.  6  in.  above  the  street ;  the  trolley  wire  must  then 
drop  7  ft.  in  16  ft.,  but  it  was  found  impossible  to  keep  the 
trolley  on  the  wire  with  this  inclination.  To  obviate  the 
difficulty  the  trough  shown  in  the  figure  was  designed  by 
G.  W.  Knox,  electrician  of  the  company.  The  trolley  wire 
is  clamped  to  the  trough  made  of  9-in.  channel  iron,  which 
is  a  part  of  the  circuit.  At  each  end  the  run  off  is  so 
formed  that  the  trolley  wheel  is  guided  right  to  the  wire. 
The  trough  is  supported  from  an  oak  plank  I  i^  in.  thick 
and  6  in.  wide,  and  is  insulated  from  another  piece  of  oak  of 
the  same  size  by  five  pairs  of  the  Anderson  fiber  insulators. 
The  bracing  and  method  of  suspension  from  the  elevated 
structure  is  shown  in  the  cut.  All  the  work  was  done  in 
the  company's  repair  shop. 


The  annual  report  of  the  Montreal  Street  Railway  Com- 
pany for  the  year  ending  .September  30,  has  been  received 
from  Vice-president  James  Ross  and  it  records  a  very  pros- 
perous year.  The  first  financial  statement  is  that  there  is  a 
net  profit  resulting  from  the  year's  business  of  $507,855.60, 
out  of  which  two  dividends  of  4  per  cent  each  and  a  bonus 
of  I  per  cent  were  paid,  beside  adding  $139,522  to  the  sur- 
plus. During  1897  the  gross  receipts  were  $1,342,367,  an 
increase  of  6  per  cent  over  the  preceding  year  ;  the  operating 
expenses  were  $736,428,  an  increase  of  only  3.6  percent,  and 
the  net  earnings  were  $605,939  ;  over  9  per  cent  more  than 
last  year.  The  passengers  carried  numbered  32,047,31 7.  One 
interesting  point  is  that  since  1892  the  ratio  of  operating 
expenses  to  car  earnings  has  declined  annually,  the  operating 
expenses  being  for  the  last  six  years,  83,  79,  7 1 ,  59,  56  and  55 
per  cent,  respectively.  It  is  readily  seen  that  the  company  is 
on  a  sound  financial  basis,  is  being  managed  in  a  conservative 
and  economical  manner,  and  is  giving  a  good  service  to  its 
patrons. 

AMERICAN  APPARATUS  FOR  DUBLIN. 


W.  M.  Murphy  and  J.  B.  Concannon,  of  the  Dublin 
United  Tramways  Company,  have  been  on  a  purchasing 
tour  in  Chicago,  New  York  and  other  cities  in  the  United 
States,  and  have  closed  contracts  to  the  extent  of  $750,000 
for  apparatus  to  equip  the  street  railway  lines  of  Dublin  for 
electric  traction.  Mr.  Murphy  stated  that  he  was  well 
pleased  with  the  results  of  the  tour,  as  the  machinery  was 
procured  at  very  much  less  than  the  estimated  cost,  and  that 
American  manufacturers  are  undoubtedly  leaders  in  street 
railway  appliances.  It  is  expected  that  $1,500,000  more 
will  be  spent  in  converting  the  horse  car  lines  to  electric, 
and  this  will  be  accomplished  in  the  next  18  months. 


Electric  heaters  have  been  discarded  by  the  Union  Depot 
Railway  Company,  St.  Louis,  in  favor  of  the  coal  stove. 
General  Manager  ScuUin  says  the  change  was  made  because 
the  generators  could  not  furnish  all  the  current  needed  to 
run  the  cars,  to  light  them  and  to  heat  them. 


SPECIAL   OVERHEAD   WORK — CHICAGO   CITY    RAII.WAV. 
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PROTECTION  FROM  LIGHTNING. 


The  disastrous  effects  of  lightning  were  experienced  soon 
after  the  introduction  of  electrical  apparatus  for  street  rail- 
way service,  and  it  was  evident  that  some  means  must  be 
taken  to  preserve  the  armatures  of  generators  and  motors 
from  damages  by  electric  storms.  The  first  types  were 
quite  simple,  consisting  simply  of  two  serrated  surfaces  with 
a  short  air  gap.  The  air  gap  was  not  of  proper  length  and 
the  arresters  were  not  placed  as  they  should  be,  consequently 
they  were  ineffective.  A  number  of  designs  were  evolved 
for  station,  car  and  line  service.  With  the  air  gap  it  was 
found  that  after  a  stroke  of  lightning  the  arc  was  maintained 
by  the  dynamo  current ;  to  prevent  this  a  fuse  was  introduced 
into  the  earth  circuit.  As  soon  as  the  fuse  would  blow  the 
arrester  was  useless,  and  when  another  discharge  quickly 
followed  the  first,  as  is  often  the  case,  the  apparatus  was 
unprotected.  The  air  gap  was  employed  in  preference  to 
other  resistance,  as  it  is  a  good  insulator  under  ordinary  cir- 
cumstances,   but    offers  very    much    less   impedance  to   the 
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FIG.  I.      G.   E.   TYPE    MU   ARRESTER. 

passage   of   a   stroke   of     lightning    than  anv   other   kind    of 
insulation,  and  is  instantly  restored  to  normal. 

The  oscillatory  character  and  the  disruptive  discharges  of 
lightning  give  rise  to  complicated  phenomena  and  make 
absolute  immunity  from  danger  almost  impossible.  The 
line  may  receive  a  direct  stroke,  or  excessive  current  may  be 
induced  from  a  primary  discharge  quite  apart  from  the  line. 
After  the  line  has  received  the  discharge  there  are  what  are 
known  as  "  nodal  "  points,  or  points  which,  because  of  the 
oscillatory  character  of  the  lightning,  are  at  a  very  much 
lower  potential  than  other  parts  of  the  line.  For  this 
reason  arresters  must  be  distributed  at  intervals.  The  sue 
cessful  operation  depends  largely  upon  the  systematic 
arrangement  of  the  arresters  and  choke  coils,  and  also  the 
installing  of  short  and  straight  earth  connections.  The 
number  of  pulsations  of  a  lightning  discharge  is  so  great 
that  a  few  turns  in  the  circuit  over  which  it  passes  induce 
a  very  high  self-induction,  and  this  offers  great  impedence 
to  the  flow  of  current.  This  is  made  use  of  by  introducing 
a  solenoid  of  wire  or  choke  coil  between  the  lightning 
arrester  and  the  apparatus  to  be  |)rotected.  This  offers  a 
greater  resistance  to  the  discharge,  which  consequently 
passes  to  earth  through  the  arrester  circuit. 

Among  the  first  types  were  the  high  resistance  and 
"  lank "  arresters.  In  this  type  each  feeder  passes  over  a 
metal  lined  tank  which  is  connected  to  the  water  mains.      A 


coil  is  placed  in  the  circuit  and  connection  is  made  to  the 
water  into  which  the  discharge  passes.  The  objection  to 
this  form  is  that  there  is  a  constant  consumption  of  energy. 
The  high  resistance  arrester  consists  of  a  series  of  iron  and 
mica  washers.  The  high  potential  of  a  discharge  will 
bridge  the  insulating 
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-LIGHTNING   ARKESTER    CON- 
NECTIONS. 


washers  and  pass  to 
earth,  but  in  so  doing  it 
is  liable  to  fuse  a  little  of 
the  iron  and  a  metal  con- 
tact is  made  with  the  iron 
washer  below  and  soon 
the  circuit  is  complete  to 
earth.  The  next  step 
was  to  not  only  provide 
a  discharge  path,  but  also 
to  blow  out  the  arc.  This  was  accomplished  in  the  mech- 
anical magnet  and  the  magnetic  blow  out  arresters. 

The  Thomson-Houston  magnetic  blow  out  arrester  is 
perhaps  the  best  known  of  any  of  that  type,  a  modification 
and  outgrowth  being  the  type  MD  line  and  car  arrester 
made  by  the  General  Electric  Company. 

Fig.  I  represents  the  arrester  in  a  box  with  a  cover  so 
arranged  as  to  be  convenient  for  inspection  and  repair.  The 
air  gap  between  the  two  spark  terminals  is  .025  in.,  which 
permits  a  discharge  at  2,000  volts.  In  series  with  the  spark 
gap  is  a  non-inductive  resistance  of  100  ohms,  through 
which  the  generator  current  passes  in  following  the  lightning 
discharge  to  the  ground.  The  resistance  permits  a  current 
of  about  five  amperes  to  pass  the  air  gap  and  the  blow  out 
magnet  coil  instantly  ruptures  the  arc.  To  eliminate 
reactance  in  the  magnet  winding,  it  is  connected  in  parallel 
with  a  part  of  the  non-inductive  resistance.  As  shown  in 
Fig.  2  a  reactance  coil  is  placed  in  the  circuit  between  the 
arrester  and  the  apparatus  to  be  protected.  The  reactance 
of  the  coil  reinforces  the  insulation  of  the  machine,  and  thus 
the  discharge  passes  across  the  air  gap  and  to  the  earth,  that 
being  the  path  of  least  resistance. 

Another  type  is  the  non-arcing  arrester  made  by  the 
VVestinghouse  Electric  Company.  Between  the  spark 
terminals  are  blocks  of  charred  lignum  vitse,  having  grooves 
J»  in.  deep.  The  carbon  offers  too  great  a  resistance  for  the 
passage  of  dynamo  current,  but  is  low  enough  for  the  high 
potential  of  the  lightning  discharge.  With  the  use  of 
carbon,  no  metallic  vapors  are  formed  to  sustain  the  arc. 

Fig.  4  represents  the  Garton  lightning  arrester  with  iron 
case  for  pole  use.     This  arrester  is  of  the  magnetic  blow  out 
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FIG.   4.— GARTON   ARRESTER. 


type  aiul  is  extensively  used  in  street  railway  service.  The 
spark  gap  is  of  such  length  that  its  resistance  is  considerably 
below  that  of  the  insulation  resistance  of  the  motor  fields 
and  armature.  The  lightning  arrester  circuit  should  offer 
less  resistance  to  the  discharge  than  any  other,  to  he  a  reliable 
protection  to  the  apparatus. 

It  would  seem  that  after  so  much  time  had  been  spent  in 
studying  the  conditions 
and  in  developing  such 
excellent  safe-guards 
against  damage  by  lightn- 
ing that  little  trouble 
would  be  experienced  on 
street  railway  lines.  Re- 
cently in  one  of  the  large 
eastern  cities  one  road  lost 
40  motor  armatures  during 
a  severe  electric  storm. 
An  official  of  a  small  west- 
ern railway  wrote  the 
Review,  saying:  "We 
have  arresters  on  cars,  also 
kicking  coils  and  pole  ar- 
resters every  mile,  and  still 
our  armateurs  go.  We 
are  beginning  to  think  that  the  only  safe  way  is  to  pull  the 
trolley  down  antl  lie  still  until  the  storm  is  over,  which  is 
unbusinesslike  even  in  a  small  city."  It  was  evident 
that  the  question  of  protection  from  lightning  is  a  very 
live  one  with  some  railways  at  least,  and  further  inquiry 
was  made. 

On  the  Canton-Massillon  electric  lines  the  Wirt's  non- 
arcing  and  the  Keystone  arresters  are  employed  on  the 
cars,  but  none  on  the  lines,  as  all  that  have  been  tried  have 
given  trouble  by  getting  grounded  and  short  circuiting  the 
whole  system.  As  there  is  a  con- 
siderable number  of  motor  arma- 
tures lost,  the  company  thinks  it 
would  be  very  advantageous  to 
put  a  reliable  arrester  on  the  lines. 
It  has  been  the  experience  of  this 
company  that  the  armatures  on 
the' suburban  lines  are  in  greater 
danger    than    those    operating  in 

the  city,  because  the  cars  being  farther  apart,  there  is  a 
more  violent  discharge  at  one  time.  After  every  storm 
each  arrester  is  inspected. 

The  Springfield  (O.)  Railway  Company  has  little  trouble 
from  lightning,  having  lost  only  two  motor  fields.  The 
cars  are  protected  by  the  Westinghouse  and  General  Elec- 
tric arresters  with  kicking  coils,  and  the  lines  have  one 
Garton  or  Wirt  arrester  every  mile.  After  each  storm  the 
arresters  are  inspected  and  cleaned,  and  they  are  repaired 
frequently,  which  probably  accounts  for  the  immunity  from 
damage  on  this  road. 

Elgin,  111.,  has  had  21  storms  during  the  past  three  years, 
and  the  railway  company  has  passed  through  a  rather 
trying  experience.  On  the  suburban  lines  Westinghouse 
and  (jeneral  Electric  arresters  are  place<l  at  intervals  of 
one-half  mile.  Each  feeder  running  to  the  bus  bar  has  a 
lightning  arrester,  and  there  is  also  one  in  each  dynamo 
circuit.  In  the  city,  barbed  wire  is  stretched  over  the  feeders 
and  grounded  every  second  pole,  and  still  armatures  are  lost. 


FIG.   5. — COiNNEcriUiNS 
FROM    BUS  BAR  TO  TANK. 


Last  year  the  bus  bar  was  divided  as  shown  in  Fig.  5  and 
three  choking  coils  of  three  coils  each  were  put  between  the 
bars  and  these  connected  to  three  carbon  rods  by  plug 
switches  and  the  rods  dipped  into  a  tank  of  running  water. 
As  soon  as  there  is  a  storm  in  sight  or  one  reported  the 
plugs  are  inserted,  making  a  direct  ground  connection 
through  the  water  resistance.  This  has  been  a  protection 
so  far,  but  there  is  a  loss  of  from  10  to  15  amperes  while 
connections  are  made.  To  further  protect  the  machine 
armatures  the  series  fields  have  all  been  changed  to  the 
positive  side  to  act  as  choking  coils.  In  case  a  discharge 
did  reach  the  machine  the  fields  would  be  lost,  but  these  are 
easier  to  replace  than  the  armature  coils. 

The  Wirts  non-arcing  arresters  with  no  kicking  coils  are 
in  use  in  the  cars  of  the  Urbana  &  Champaign  Railway 
and  on  the  lines  at  intervals  of  a  mile  or  less.  The  line 
arresters  are  grounded  to  the  rails  and  also  to  damp  earth. 
Twice  a  year  they  are  inspected,  cleaned,  repaired  and 
tested.  No  armatures  have  been  lost  in  four  years,  and 
this  is  thought  to  be  due  to  the  fact  that  the  later  types  of 
railway  motors  and  multipolar  generators  offer  a  greater 
resistance  to  lightning  than  the  old  types. 

On  the  lines  of  the  Akron,  Bedford  &  Cleveland,  Garton 
arresters  are  placed  every 
half  mile,  Wirts  are  used 
on  the  cars,  and  tank  ar- 
resters are  in  the  stations. 
The  tank  arresters  are 
grounded  to  the  rails  and 
to  the  water  pipes.  On 
the  cars,  the  arresters  are 
connected  to  the  trucks 
and  to  the  motor  ground 
wire.  They  are  inspect- 
ed after  each  storm  and 
are  repaired  and  cleaned 
whenever  burned  out  or 
taken  out  for  renewals.  Choke  coils  are  provided  in  all  the 
cars  and  good  connections  are  made  from  the  line  arresters 
to  the  rails,  and  there  is  little  damage  due  to  lightning. 

The  Akron  &  Cuyahoga  Falls  Rapid  Transit  Company 
has  arresters  on  the  cars  only,  and  these  are  the  General 
Electric  make  with  choke  coils.  As  there  have  been  few 
storms  in  that  vicinity,  few  armatures  have  been  lost. 

At  Aurora,  111.,  the  Garton  and  General  Electric  arresters 
are  in  service  on  the  lines  and  cars,  being  one  mile  apart  on 
the  line ;  on  the  cars  choke  coils  are  also  used.  After  each 
storm  the  arresters  are  inspected,  but  are  not  cleaned  or 
repaired  at  any  specified  times.  Occasionally  an  armature 
is  lost,  but  not  often.  There  is  more  danger  on  the  suburban 
lines,  as  they  are  longer  and  catch  more  storms. 

The  arresters  on  the  cars  of  the  Detroit  Electric  Railway 
consist  of  carbon  combs  made  from  old  brushes,  and  in  the 
same  circuit  is  a  fuse  which  breaks  the  circuit  after  a  dis- 
charge. The  fuse  is  easily  replaced.  On  the  lines,  accord- 
ing to  the  apparent  needs,  are  placed  the  Garton,  Wirts,  and 
Ajax  arresters,  with  choke  coils.  These  are  connected 
through  the  earth  to  the  rail  by  a  bare  copper  wire.  After 
each  severe  storm  the  arresters  are  inspected,  cleaned  and 
repaired.  No  armatures  have  been  lost  on  this  road  on 
account  of  lightning. 

At  Grand  Rapids  none  of  the  lightning  arresters  tried 
were  satisfactory,  so  the  electrician  designed  the  one  shown 
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in  sketch  Fig.  6.  There  are  about  lOO  of  these  in  service, 
anil  durinjj  one  storm  they  worked  successfully  150  times. 
Whenever  the  fuse  is  blown  it  is  replaced  and  the  arrester 
is  cleaned  and  inspected.  The  only  difficulty  is  that  if  a 
second  stroke  quickly  follows  the  first  the  armature  is  not 
protected ;  otherwise  none  of  the  car  apparatus  has  been 
damaged  by  lightning. 

It  seems  from  the  experience  of  railway  electricians  that 
if  care  is  taken  in  installing  and  keeping  in  repair  the 
lightning  arresters  there  should  be  comparative  safety.  On 
city  lines  two  arresters  should  be  placed  to  the  mile  and  in 
the  suburban  districts  four  to  the  mile,  and  these  should 
have  good  electrical  connection  to  the  track.  On  the  cars 
great  care  must  be  taken  in  making  as  good  connections  to 
the  truck  as  the  motor  ground.  The  arresters  should  be 
inspected  the  same  as  the  motors  and  trucks  and  always 
kept  clean  and  in  good  repair. 


TO  SECURE  DATA  ON  MUNICIPAL  OWNER- 
SHIP. 


The  United  States  Commissioner  of  Labor  has  under- 
taken the  collection  of  statistics  regarding  the  gas,  electric 
light  and  water  works  of  the  country,  both  private  and 
municipal,  with  the  object  of  securing  such  data  as  will  serve 
as  a  reliable  basis  for  estimates  as  to  the  cost  of  such  ser- 
vice. This  work  shoidd  receive  the  hearty  co-operation  of 
all  parties  interested  whether  favoring  or  opposing  municipal 
ownership,  which  so  many  believe  to  be  the  panacea.  Allen 
R.  Foote,  well  known  as  one  of  the  authors  of  "The  Law 
of  Licorporated  Companies  Operating  under  Municipal 
Franchises,"  in  an  able  paper  before  the  League  of  Ameri- 
can Municipalities,  in  September  last,  lays  down  as  the 
proper  basis  for  comparisons  of  the  relative  advantages  of 
private  and  municipal^  ownership,  the  "cost  of  service  to  the 
users  and  taxpayers."  This  is,  indeed,  a  most  proper 
and  equitable  basis,  but  one  which  the  most  radical  of  our 
socialistic  friends  who  do  not  believe  in  profit-taking  will 
probably  not  accept,  in  the  e\  ent  of  the  verdict  going  against 
them. 

If  the  cost  to  the  public  is  to  be  the  basis  of  comparison 
we  believe  that  the  private  corporations  have  nothing  to  fear 
when  the  truth  is  told,  but  let  it  be  the  whole  truth.  The 
argument  is  commonly  made  that  public  management  is 
necessarily  more  expensive  than  private  management,  and 
the  proposition  is  as  vehemently  denied  as  affirmed.  We 
believe  in  the  affirmative ;  first,  because  in  the  present 
advance<l  state  of  civilization  in  this  country,  public  manage- 
ment means  partisan  political  management ;  second,  l)ecause 
a  strong  executive  head  is  necessary  to  the  economical  con- 
duct of  a  business,  and  our  multi-headed  boards  with  divided 
responsibility  do  not  furnish  this. 

Below  are  presented  some  data  concerning  the  lighting  of 
the  city  of  Chicago.  The  Report  of  the  Comjitroller  for 
1895  K'vcs  the  capital  invested  in  the  plants  and  apparatus 
of  the  electric  light  department  as  $766,^(6.97  and  the 
report  of  the  Department  of  I'ublic  Works  for  1S96  gives 
the  amount  expended  for  construction  in  the  electric  light 
department  for  iHijC)  as  $31,676.32  making  the  total  capital 
invested  $798,123.29.  iJuring  the  year  1896  the  average 
number  of  lamps  maintained  and  operated  was  1,140  and 
the  cost  of  Buch  operation  and   maintenance   was  $96.40  per 


lamp.  There  is  no  mention  made  of  any  fixed  charges,  so 
we  must  add  : 

Interest,  at  5  per  cent  on  capital  invested  (S700.1 1  per  lamp). .  .S35.00 
Depreciation,  10  per  cent  on  machinery,  5   per  cent  on  poles, 
cables  and  conduits,  (depreciation  of  buildings  is  supposed 
to  be  compensated  for  by  appreciation  of  lots) 40.60 

making  the  total  cost  per  lamp  $172.00.  These  lamps  burn 
all  night,  from  dusk  to  daylight,  every  night  in  the  year. 
The  city  rents  517  2,000-c.  p.  lamps  from  private  companies 
and  these  are  required  to  burn  the  same  number  of  hours  as 
the  city  lamps.  The  total  cost  for  the  year  was  $56,996.41  ; 
cost  per  lamp,  $110.24.  From  this  it  [appears  that  the 
city  could  rent  all  its  lamps  and  thereby  save  $70,406.40 
per  annum,  and  we  will  add,  get  better  light  for  many  of 
the  city  lamps  do  not  furnish  even  half  the  candle  power 
called  for. 

The  following  is  an  e.xtract  from  the  report  of  a  com 
mittee  appointed  by  the  city  council  of  Lafayette,  Ind.,  to 
investigate  the  subject  of  electric  lighting  for  that  city  : 

The  committee  *  *  *  finds  that  the  cost  of  establishing  a  first- 
class  plant,  capable  and  suitable  for  the  requirements  and  needs  of 
the  city  of  Lafayette  and  the  people  thereof,  will  cost  approximately 
Sioo.ooo;  that  the  cost  of  maintenance,  not  estimating  the  additional 
costs  for  commercial  purposes,  making  the  estimate  on  the  basis  of 
300  street  lights,  will  be  approximately  $63.57  P^f  street  light.  This 
estimate  does  not  include  any  interest  on  the  money  invested. 

The  city  subsequently  made  a  contract  with  private  com- 
panies for  lights  at  the  rate  $76.80  and  $67.20  per  year. 

In  this  connection  might  be  mentioned  the  recent  decision 
of  the  city  council  of  Philadelphia  to  lease  the  gas  works  in 
that  city,  for  the  last  50  years  operated  by  the  municipality, 
o  a  private  corporation  ;  the  surprising  thing  is  not  that  the 
venture  was  a  costly  failure  as  managed  by  the  city,  but  that 
the  council  could  be  prevailed  upon  to  acknowledge  it  and 
take  steps  to  remedy  it. 


PROGRESS  IN  SOUTH  NORWALK,  CONN. 


It  is  difficult  to  predict  just  what  a  city  council  will  do; 
as  a  rule  we  know  that  it  will  be  foolish,  but  the  degree  of 
idiocy  we  cannot  know  in  advance.  In  South  Norwalk, 
Conn.,  the  Norwalk  Tramway  Company  has  always 
sprinkled  the  principal  streets  through  which  its  lines  run. 
The  council  thought  that  the  company  should  be  required  to 


sprinkle  all  the  streets  where  tracks  were  laid,  and  passed  an 
ordinance  to  that  effect,  providing  that  in  the  event  the 
streets  were  not  so  sprinkled  the  speed  of  cars  should  not 
exceed  one  mile  per  hour,  in  order  that  there  might  be  no 
(lust  raised.  The  company  is  chartered  by  the  legislature, 
and  of  course  paid  no  attention  to  the  ordinance  which  would 
in  effect  be  a  repeal  of  the  charter.  As  the  press  and  the 
|)ublic  also  only  laughed  at  the  council's  action,  the  absurdity 
of  it  was  soon  realized  and  within  a  week  it  was  repealed. 
The  illustration  is  from  the  Bridgeport  Herald. 
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SURFACE     CONTACT     STREET     RAILWAY 
SYSTEM. 


The  demand  for  a  commercially  practical  system  of  sur- 
face contact  electric  traction,  has  existed  since  electric  trac- 
tion was  first  introduced,  but  such  a  system  had  to  come  to 
its  appointed  place  after  the  overhead  and  underground  con- 
tact systems.  Various  schemes  have  been  evolved  in  the 
ijast  which  have  either  been  discarded  as  impracticable  or 
have  appeared  before  the  demand  for  them  has  become  acute 
enough  to  encourage  their  development.  Today  the  demand 
for  a  surface  contact  system  exists  and  peculiarly  enough, 
this  demand  comes  from  Europe.  In  a  European  city,  the 
first  practical  surface  contact  electric  railway  is  already  far 
advanced  towards  completion. 

The  experiments  at  Schenectady  have  been  carried  out 
upon  a  stretch  of  the  track  which  forms  part  of  the  exten- 
sive factory  tramway  system  of  the  General  Electric  Com- 
pany's works.  The  addition  to  the  roadbed  between  the  rails 
of  the  track,    consists  simply   in    two  parallel  rows  of  iron 
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disks,  elevated  to  a  height  of  about  one  inch  above  the  level 
of  the  rail.  The  General  Electric  Company  is  now  engaged 
in  changing  over  to  the  surface  contact  system  the  entire 
trolley  tramway  system  in  the  yards. 

The  main  requirements  in  a  surface  contact  system  are 
four  :  Low  cost  of  installation  and  maintenance  ;  absolute 
absence  of  current  from  all  disks  not  covered  by  the  car  ; 
freedom  from  leakage  of  current,  and  reliability  under  all 
possible  conditions  of  weather,  service  and  location.  It  is 
the  attempt  to  meet  simultaneously  all  those  requirements 
that  has  rendered  the  problem  one  of  considerable  difficulty, 
demanding    long  study  and  costly  experiments  to  overcome. 

The  only  live  portions  of  the  General  Electric  surface  con- 
tact system  on  the  street  surface  are  the  contact  plates 
immediately  beneath  the  car.  This  is  true  whatever  the 
position  of  the  car  and  whatever  the  speed — each  plate  in 
turn  communicating  current  to  the  motors  and  becoming 
inert  as  the  contact  s.hoe  on  the  car  leaves  its  surface ;  these 
contact  plates  are  placed  in  parallel  rows  between  the  two 
rails  of  the  track  and  staggered.  Each  positive  contact  plate 
is  made  alive  by  the  operation  of  an  automatic  magnetic  switch, 
which,  instead  of  being  placed  in  immediate  juxtaposition 
with  its  plate  or  opposite  it  outside  the  track,  is  placed  in  a 
manhole  with  a  large  number  of  others  each  connected  to  its 
own  respective  plate.  Through  each  negative  plate  is  per- 
formed the  double  duty  of  closing  the  contact  in  the  switch. 


which  "cuts  in"  the  positive  plate  and  of  receiving  the 
return  current  from  the  motors.  Fig.  i  shows  the  arrange- 
ment of  the  plates  on  the  street  surface. 

The  operation  of  this  system  will  be  understood  from  the 
diagram  Fig.  2  ;  A,  A',  A'  '  are  the  negative  plates  B,  B', 
and  B'  ',  the  positive  contact  plates,  placed  equal  distances 
apart,  a  little  less  than  one-half  the  total  length  of  the  shoe ; 

C,  C',  C'   represent  the  automatic  magnetic  switches  and 

D,  D ' ,  D ' '  their  armatures  or  contact  makers.  F  is  the  posi- 
tive or  collective  shoe,  E  the  negative  or  return  shoe  and  C 
the  track  return  ;  H  and  K  are  switches  which  form  part  of 
the  controller,  the  latter  connecting  in,  or  cutting  out,  the 
cells  of  a  small  storage  battery,  which  is  used  only  to  ener- 
gize the  coil  of  the  first  switch  through  the  plate  over  which 
the  car  passes  in  starting.  After  the  armature  of  the  first 
switch  has  been  raised  into  contact  and  the  line  current  has 
completed  its  circuit,  the  battery  is  cut  out  by  the  forward 
movement  of  the  controller  handle.  In  the  diagram  the  bar 
is  to  move  to  the  right  and  all  the  magnetic  switches  are  open. 
The  handle  of  the  controller  is  turned  to  the  first  notch  and 

switches  H  and  K  closed.  Current  from 
the  battery  flows  through  a  small  portion 
of  the  motor  resistance  to  the  shoe,  thence 
to  contact  plate  A  and  the  coil  C,  com- 
pleting the  circuit  to  the  ground.  The 
coil  C  thus  energized  raises  the  arma- 
ture D',  closes  the  circuit  through  the 
automatic  switch  and  the  line  circuit  com- 
pletes its  path  through  the  motors  and 
through  the  greater  part  of  the  motor 
starting  resistance,  shown  by  the  arrows 
through  the  positive  plate  B  and  shoe  F. 
Part  of  the  return  circuit  goes  to  the  stor- 
age cells,  which  are  kept  continually 
charged,  and  part  through  shoe  F,  nega- 
tive contact  plate  A',  and  coil  C '  to 
ground,  keeping  the  latter  energized  and 
the  automatic  switch  closed  so  long  as 
the  shoe  E  remains  on  contact  plate  A'.  Moving  the  con- 
troller handle  forward  from  the  first  notch  to  the  second 
notch  opens  the  switch  K,  cuts  out  the  battery  and  sends  all 
the  return  current  through  the  coil  C  .  The  shoes  E  and  F 
in  the  diagram  are  a  little  longer  than  the  distance  between 
contact  plates.  Thus,  when  the  car  moves  forward  slightly, 
the  shoe  F  will  be  in  contact  with  the  two  contact  plates  A 
and  A '  and  the  return  circuit  will  divide,  half  going  through 
coil  C  and  half  through  coil  C,  energizing  both,  and  closing 
the  armatures  in  the  switches  D"  and  D.  The  car  moves 
forward  and  the  shoe  E  passes  beyond  the  contact  plate  A' . 
The  circuit  in  the  coil  C  is  broken,  the  armature  D'  drops, 
cutting  out  entirely  positive  plate  B",  leaving  it  dead,  but 
allowing  B'  still  to  receive  current  through  the  closed  switch 
at  D.  Shoe  F  moving  forward  then  makes  contact  with 
plate  B  before  it  leaves  plate  B'  and  the  current  is  uninter- 
rupted in  its  flow. 

The  automatic  magnetic  switch  is  the  heart  of  this  system. 
It  has  been  designed  to  endure  under  the  severest  strains  and 
to  act  with  such  uninterrupted  precision  that  the  working  of 
the  system  may  not  be  impaired.  The  development  of  this 
automatic  magnetic  switch  marks  a  decided  step  forward. 
Mechanically  the  switch  is  simple,  strong  and  duralile,  with 
all  chances  of  derangement  reduced  to  a  minimum.  In  the 
course  of  the  experiments  this  switch  has  been  subjected  to 
the  roughest  possible  usage  and  has  withstood  it  unharmed. 
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If  the  leakage  is  great  an  arc  is  likely  to  form  when  the 
armature  of  the  switch  drops,  and  so  long  as  this  is  held  the 
contact  plate  in  thc-street  will  remain  alive,  while  the  arc 
would  burn  the  switch.  It  is  not  practicable  to  allow  the 
armature  to  drop  far  enough  to  break  the  arc,  and,  to  extin- 
guish it,  the  magnetic  blow  out  principle  is  brought  into  play. 
By  the  use  of  this,  retention  of  this  arc  is  impossible.  But 
there  is  also  the  possibility  of  another  arc  forming  in  case  of 
accidental  ground  on  one  of  the  leads  to  the  positive  contact 
plate  or  if  the  forward  switch  fails  to  close  when  the  handle 
of  the  controller  is  on  the  first  notch,  giving  a  path  to  ground 
through  the  battery.  This  is  also  taken  care  of  by  the  mag- 
netic blow  out.  All  surface  contact  systems  have  similar 
conditions  to  meet,  but  none  have  incorporated  the  magnetic 
blow  out  principle. 

The  form  of  the  contact  plates  is  shown  in  Fig.  i.  They 
are  first  set  in  iron  bo.ves  and  then  surrounded  by  insulation. 
The  contact  plates  consist  of  two  parts,  a  wearing  piece 
screwed  into  a  support  and  held  by  a  spring  washer.  This 
wearing  piece  can  be  removed  readily  without  disturbing  the 
support.     The  standard   shoe  is  about  13  ft.  long,  the  ends 
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switch  itself,  which  opens  as  soon  as  the  current  is  shut  off, 
all  danger  and  trouble  due  to  live  contacts  is  eliminated. 

Grouping  the  switches  in  manholes  renders  the  working 
|)art  of  the  system  easily  accessible  for  inspection. 

In  the  city  of  Monte  Carlo,  in  the  principality  of  Monaco, 
this  system  is  being  laid  down  by  the  Thomson-Houston 
Company  over  a  distance  of  about  3  miles.  It  is  expected 
that  this  will  be  in  operation  very  shortly. 


SUBSTANTIAL  RECOGNITION  OF  LONG 
SERVICE. 


being  curved  upwaril  slightly  to  prevent  catching.  The 
shoes  are  supported  from  the  axles  and  have  a  slight  upward 
and  downward  movement  to  allow  for  any  irregularities  in 
the  height  of  the  contact  plates.  The  amomit  of  drop  in  the 
shoe  is  regulated  by  a  set  screw. 

The  automatic  magnetic  switches  are  grouped  in  manholes 
where  inspection  can  be  readily  effected.  Each  manhole 
will  contain  about  20  switches,  and  the  wires  from  the  con- 
tact plates  to  them  will  be  protected  in  similar  manner  to 
underground  wires  for  any  other  purpose. 

The  battery  on  a  car  consists  of  10  cells  with  normal  ca])- 
acity  of  50  ampere-hours  at  5  amperes.  It  is  equal  to  all 
emergencies,  being  called  into  requisition  only  momentarily, 
while  being  in  charge  the  balance  of  the  time  the  controller 
handle  is  on  the  first  notch. 

A  close  examination  of  the  design  and  operation  of  this 
system  will  show  that  it  possesses  many  striking  advan- 
tages. The  operatifjn  of  the  automatic  switches  is  perfect 
under  all  conditions  as  the  full  line  voltage  can  be  secured  to 
close  them  and  they  open  by  gravity.  There  is  no  possible 
chance  of  the  contact  remaining  electrified  after  the  car  has 
passed,  as  by  the  use  of  the  blow  out  on  the  switch  and  the 


W.  F.  Kelly,  general  superintendent  of  the  Columbus 
Street  Railway  has  announced  a  schedule  of  substantial 
recognition  of  long  time  employes,  and  took  advantage  of 
Thanksgiving  day  to  post  the  bulletin  which  came  as  a 
pleasant  surprise  to  the  men.  The  notice  reads  as  follows  : 
"  At  this  season  of  the  year  when  others  are  rejoicing  in  the  pleas- 
ures of  the  home  festival,  we  wish  to  express  our  pleasure  and  appre- 
ciation of  your  labors  during  the  year  now  drawing  to  a  clofe.  Dur- 
ing many  weeks  of  heavy  travel  and  crowded  streets  you  have 
operated  your  cars  skillfully  with  the  result  that  serious  accidents 
have  been  few  and  personal  complaints 
rare.  While  all  engaged  in  this  service  are 
entitled  to  their  full  share  of  credit  and  we 
fully  appreciate  their  skill  and  ability,  we 
desire  especially  to  remember  in  a  substan- 
tial way  those  who  may  fairly  be  termed 
'■  veterans  "  in  the  service.  To  this  end  we 
will  each  year  present  to  motormen  and 
conductors,  inspectors  and  foremen  who 
have  been  five  years  in  the  service  of  this 
company,  one  complete  uniform  suit  and  to 
those  who  have  been  in  such  service  ten  or 
more  years  two  uniform  suits,  all  of  which 
will  be  made  to  order. 

"As  a  badge  of  merit,  indicating  faithful 
and  satisfactory  services,  the  coat  sleeve  of 
each  five  year  man  will  be  decorated  with 
one  gold  stripe,  each  ten  year  man  with  two 
stripes  and  so  on,  adding  a  stripe  for  each 
five  years'  employment. 

"It  is  earnestly  hoped  that  this  testimonial 
of  our  good  will  may  be  received  in  the  same 
spirit  in  which  it  is  given,  and  that  all  may 
take  a  just  pride  in  maintaming  a  high  stand- 
ard of  efficiency  and  the  good  name  and  good  character  of  all  our 
employes. 

"  Following  is  a  list,  as  shown  by  our  books,  of  those  who  have  been 
five  or  more  years  in  the  employment  of  this  company.  If  there  are 
any  errors  or  omissions  we  will  be  glad  to  make  corrections.  Those 
whose  names  appear  in  the  list  please  call  at  my  office  and  receive 
order  for  suit. 

"  Wishing  you  all  a  joyful  Thanksgiving,  1  am,  very  truly  yours, 

"  W.  F.  KELLY, 
"  General  Superintendent." 
Columbus,  Ohio,  November  25,  iSgy. 

In  the  lo-year  list  are  iS  men,  and  in  the  5-year  service 
arc  64  men. 

The  Staten  Island  Electric  and  the  Staten  Island  Midland 
railroad  companies  waged  a  legal  contest  during  the  past 
year  for  the  possession  of  South  street  in  the  village  of  St. 
George.  After  the  vacating  of  the  injunction  which  had 
been  secured  the  .Staten  Island  Electric  put  several  hundred 
men  to  work  and  built  500  ft.  of  track  in  a  day.  Another 
injunction  was  obtained  and  the  village  trustees  had  the 
tracks  torn  up.  The  men  who  tore  up  the  rails  were 
arrested  but  released  on  bail.  The  situation  is  now  just  as 
it  was  originally. 
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THE  MEN  WHO  MANAGE  THE  METROPOL- 
ITAN OF  WASHINGTON. 


ROBERT  C.  WEAVER. 


At  the  animal  election  of  officers  of  the  Metropolitan  Rail- 
road Company  of    Washington,   D.  C,   held  July    14,  1897, 
Robert  D.  Weaver  was  elected  president.     Mr.  Weaver  has 
long  been  identified  with   the   Metropolitan   Railroad  Corn- 
pan)-  as  a  director  and  vice-president,  and  this  long  associa- 
tion with  the  affairs  of  the  company  has  amply  qualified  him 
for  the   position  to  which   he 
was  elected.     The  election  of 
Mr.  Weaver  was  most  grati- 
fying to  a  large  majority  of 
the    stockholders,     represent- 
ing as  he  does  the  largest  in- 
terest in   the  road,  the  stock- 
holders   felt    that   in    looking 
after  his  own  theirs  would  be 
well  cared  for.     Mr.  Weaver 
was  educated  in   the    schools 
of  Washington,  leaving  them, 
however,   at  an  early   age  to 
engage  .  in    business  with  his 
father.      By    his    energy   and 
business  acumen   he   soon  ac- 
cumulated   a   fortune,  and  to- 
da)-  at  the  age  of  40  years,  is  reckoned  one  of  the  solid  men 
of  his    native   city.      No    enterprise    of    large   magnitude    is 
complete  without  his  presence,  and  his  personality  is  shown 
in  them  all.     He   is  progressive,  energetic  and  at  the  same 
time  prudent,  and  under  his  management  the  Metropolitan 
Railroad  Company  will  be  kept  abreast  of  the  times. 

Griffin  B.  Coleman  is  secretary  and  general  manager  and 
his  name  is  almost  synony- 
mous with  that  of  the  Metro- 
politan Railroad  Company,  he 
having  entered  its  service  as 
a  bookkeeper  when  quite  a 
boy.  By  his  integrity,  ability 
and  industry  he  has  advanced 
step  by  step  to  his  present 
position.  Upon  the  retire- 
ment of  Samuel  L.  Phillips 
from  the  presidency  of  the 
company  in  October,  1S96, 
Mr.  Coleman,  who  was  then 
secretary,  was  elected  general 
manager  in  order  that  his 
scope  of  usefulness  might  be 
enlarged.  At  the  annual  elec- 
tion of  the  officers  held  July  14,  1897,  Mr.  Coleman  was 
elected  for  a  second  term  as  secretary  and  general  manager, 
his  administration  of  affairs  having  been  so  eminently  suc- 
cessful. To  his  energy  and  abilit)-  is  largely  due  the  success 
of  the  company,  which  stands  today  preeminently  one  of 
the  best  equipped  street  railroads  in  the  United  States,  if  not 
in  the  world.  While  the  road  is  managed  with  due  regard 
to  economy,  still  no  expense  is  spared  to  keep  the  equipment 
in  the  best  possible  condition,  and  by  his  liberal  manage- 
ment and  uniformly  courteous  personality,  Mr.  Coleman  has 
won  many  friends  for  the  company  and  its  advanced  street 
railroad  methods.  The  stockholders  of  the  company  are 
highly  pleased  over  the  success  which  has  attended  his  con- 
trol, and  at  the  last  meeting  elected   him  a  director. 


B.  COLEMAN. 


DENVER  OBSERVATION  CAR. 


The  Denver  Consolidated  Tramway  Company  has  given 
the  very  appropriate  name  "Seeing  Denver"  to  its  observa- 
tion car.  During  the  past  summer  the  car  has  been  leased 
by  the  Mayhani  Investment  Company'  and  two  trips  were 
arranged  daily.  Framed  notices  were  put  up  in  the  hotels 
and  drug  stores  advertising  the  car.  At  9  a.  m.  and  at  2 
p.  m.  each  day  the  car  started  at  the  Brown  Palace  Hotel 
and  made  a  circuit  past  the  other  principal  hotels  for  pas- 
sengers. A  trip,  of  about  40  miles  requiring  2  ;4  hours, 
was  then  taken  on  the  lines  of    the  different    railway  com- 


DENVER   OBSERVATION   CAR. 

panies  in  the  citv.  A  neat  souvenir,  illustrating  the  interest 
ing  features  of  the  city  and  state,  was  given  to  each  passen- 
ger. A  guide,  who  was  thoroughly  posted,  accompanied 
the  party  to  explain  the  various  sights  and  buildings  about 
the  city,  as  well  as  to  give  general  information  regarding 
the  resources  of  Denver  and  Colorado.  The  fare  for  each 
trip  was  25  cents.  The  car  comfortably  seats  80  passengers. 
The  scheme  was  liberally  patronized,  and  the  Mayham 
company  made  money  out  of  the  venture  as  well  as  adver- 
tising: its  investments. 


TROLLEY  FIGHT  IN  NEW  JERSEY. 


The  Brunswick  Traction  Company,  fearing  injunction 
proceedings,  worked  during  the  early  morning  hours  on 
November  i  and  succeeded  in  laying  a  track  across  the 
Albany  street  bridge  in  New  Brunswick,  N.  J.  There  is 
a  sharp  fight  between  this  company  and  the  New  York  & 
Philadelphia  Company,  the  former  having  secured  an  injunc- 
tion restraining  the  latter  from  operating  a  line  recentU-  con- 
structed  by  it   in  Bridgewater   township,   Somerset   county. 


VANDALS  AT  ITHACA. 


The  Ithaca  (N.  Y.)  Street  Railway  Companj-  has  offered 
$100  reward  for  imformation  which  will  lead  to  the  arrest  of 
miscreants,  who  on  two  occasions  recently,  have  endangered 
its  property  and  the  lives  of  passengers.  The  chief  engineer 
of  the  company  noticed  some  emery  on  the  engines  while 
examining  the  machinery  before  starting  up,  and  investigation 
revealed  that  the  oil  cups  were  filled  with  emery.  A  short 
time  afterwards  a  motor  car  in  turning  the  curve  at  Cas- 
cadilla  shot  down  the  incline  at  dangerous  speed  in  spite  of 
the  brakes.  It  was  found  that  the  rails  at  this  point  had  been 
greased.  A  detective  has  been  placed  on  the  case  and  if  the 
guilty  parties  are  found  they  will  be  vigorously  prosecuted. 
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STREET    RAILWAY   LAW. 


EDITED    BY    FRANK    HUMBOLDT    CLARK,    ATTORNEY    AT    LAW,    CHICAGO. 


Rights    of   Transfer    Passenger  —  Insufficient    Accommo- 
dations. 

John  Hanna  was  a  passenger  on  one  of  the  lines  of  the 
Nassau  Electric  Railroad  Company  on  Bergen  street,  in 
Brooklyn,  X.  V.  When  the  car  reached  the  intersection  of 
Fifth  avenue  he  got  a  transfer  slip  entitling  him  to  continue 
his  journev  on  the  line  upon  that  avenue.  VV'hen  a  car  came 
along  he  boarded  it  by  the  front  platform.  He  surrendered 
his  transfer  ticket,  after  which  he  was  directed  by  officials 
of  the  road  who  were  riding  on  the  front  platform,  to  enter 
the  car.  Finding  this  to  be  impossible,  he  refused  to  leave 
the  platform,  and  was  then  ejected  from  the  car  by  force. 
The  Second  Appellate  Division,  in  affirming  judgment 
secured  by  Hanna  in  his  suit  against  the  company  for  assault, 
held  that  the  court  properly  charged  the  jury  that  if  the 
plaintiff's  ticket  had  been  taken  from  him  by  the  conductor, 
and  there  was  not  sufficient  room  in  the  bodv  of  the  car  to 
permit  him  to  enter,  his  ejection  was  illegal ;  but  that,  if 
there  was  room  in  the  car,  he  was  bound  to  enter  it,  his 
removal  from  the  car  was  lawful,  and  the  defendant  was 
entitled  to  a  verdict,  unless  excessive  force  was  employed. 
A  railroad  corporation  which  has  accepted  a  passenger's 
transfer  ticket  can  not,  the  court  said,  remove  him  from  its 
car  until  it  has  either  returned,  or  tendered  a  return,  of  the 
ticket  to  him.  A  transfer  passenger  has  not  necessarily,  it 
was  held,  the  right  to  board  the  first  car  that  approaches  him 
on  the  line,  regardless  of  whether  there  is  accommodation 
for  him,  and  to  force  himself  into  a  dangerous  or  improper 
position  upon  the  car ;  his  duty  is  to  wait  until  a  car 
approaches  in  proper  condition  to  receive  him,  and  should  no 
such  car  appear,  he  can  maintain  an  action  against  the  cor- 
poration for  its  breach  of  contract  to  carry  him. 

(Supreme  Court  of  New  York,  Hanna  v.  Nassau  Elec- 
tric Railroad  Company,  45  New  York,  supplement  437.) 

Nonuser  of  Street  Railiuay  Franchise. 

The  nonuser  of  a  street  railway  franchise  for  more  than  four  years 
in  a  period  of  great  industrial  depression  and  extraordinary  financial 
difficulties  on  the  part  of  its  owners,  during  which  the  street  is  paved 
with  wooden  blocks  at  the  expense  of  the  adjoining  property  owners, 
and  the  old  rails  and  ties  taken  up  with  the  knowledge  and  consent  of 
the  company  when  they  were  substantially  worthless,  but  electric 
poles  and  wires,  except  a  trolley  wire,  remain  in  place,  does  not  con- 
stitute such  an  abandonment  or  nonuser  as  to  raise  a  presumption  of 
the  surrender  of  the  franchise,  and  entitle  property  owners  to  enjoin 
the  relaying  of  the  track,  when  the  company  has  given  assurance  of 
its  intention  to  resume  operation  of  the  road  and  no  proceedings 
have  been  taken  to  declare  a  forfeiture. 

By  the  acceptance  of  the  terms  of  the  ordinance,  the-  rail- 
road company  assumed  a  public  trust.  It  undertook  to  serve 
the  public  by  affording  it  rapid  transit ;  and  it  became  its 
duty  to  continue  that  service,  not  simply  because  it  had  con- 
tracted so  to  do,  but  because  it  had  become  charged  with 
such  duty  by  legislative  grant.  It  could  not  lay  down  the 
burden  when  it  chose,  nor  emancipate  itself  by  merely  ceas- 
ing to  operate  its  cars.  In  case  of  an  attempt  on  its  part  to 
so  shirk  its  duty  as  to  a  part  of  its  road,  it  could  doubtless 
be  compelled,  in  proper  proceedings,  to  resume  its  operation, 
and  carry  out  the  public  duty  which  it  voluntarily  assumed. 
Atty.  Gen.   v.    West  Wisconsin    R.  Co.,   30  Wis.  /foo-.jyy. 


Certainly  in  such  case,  action  could  be  brought  under  section 
3,241,  Rev.  Stat.,  by  the  state,  to  forfeit  its  franchises  and 
vacate  its  charter,  for  failure  to  exercise  its  public  powers  and 
perform  its  duties. 

Coming  now  to  the  question  whether  the  franchise  has 
been  extinguished  in  the  case  before  us,  it  is  quite  apparent 
that  there  are  only  four  ways  in  which  it  can  be  claimed 
that  such  extinguishment  could  take  place,  viz. :  ( i )  by 
operation  of  some  self-executing  forfeiture  clause  in  the 
grant;  (2)  by  surrender  of  the  franchise,  and  acceptance  of 
such  surrender  on  the  part  of  the  state ;  ( 3 )  by  the  decree 
of  a  court  of  competent  jurisdiction,  in  an  action  brought  for 
the  purpose;  (4)  by  abandonment  or  nonuser  for  so  long  a 
period  that  a  surrender  and  acceptance  will  be  presumed. 
There  are  no  facts  in  the  case  upon  which  it  can  be  claimed 
that  the  franchise  has  been  extinguised  in  either  of  the  first 
three  ways  above  mentioned.  There  was  no  self-acting  for- 
feiture clause  in  the  ordinance  which  granted  the  franchise. 
There  has  been  no  surrender  thereof  and  acceptance  of  such 
surrender  by  the  state,  and  no  action  has  been  brought  to 
declare  and  enforce  the  forfeiture.  There  remains,  then,  for 
consideration,  only  the  question  whether  it  has  been  wiped 
out  by  a  nonuser  for  more  than  four  years.  It  is  argued 
that  from  this  fact  an  abandonment  of  the  franchise  has 
resulted.  It  is  evident  that  the  term  "abandonment,"  as 
applied  to  a  corporate  franchise,  36  L.  R.  A.,  of  this  kind, 
is  a  misnomer.  A  mere  privilege  of  right  may,  perhaps, 
be  properly  said  to  be  abandoned  in  a  proper  case,  although 
even  in  that  case  there  must  be  something  more  than  mere 
nonuser  to  constitute  such  abandonment.  There  must  be 
also  an  act  clearly  indicating  an  intention  to  abandon. 
Washb.  Easem.,  3d  cd.,  p.  661.  But  while  a  mere  easement 
or  right  may  be  abandoned,  the  word  is  plainly  inapplicable 
to  a  duty  owing  to  the  state.  A  public  duty  is  not  to  be  laid 
down  at  will.  In  the  case  of  a  mere  easement  there  is  but 
one  party  interested,  and  he  may  voluntarily  abandon  his 
right ;  but  in  a  case  of  a  public  duty  there  arc  two  parties 
beneficially  interested,  i.  e.,  the  party  who  owes  the  duty, 
and  the  state  to  which  the  duty  is  owing.  The  necessary 
results  must  be  that,  in  order  to  extinguish  the  duty,  there 
must  be  concurrence  on  the  part  of  the  state.  It  has  been 
held  that  a  total  nonuser  of  the  franchises  of  a  corporation 
may  exist  for  so  long  a  period  and  under  such  circumstances 
that  a  surrender  of  its  franchises  by  the  corporation,  and 
acceptance  of  such  surrender  on  the  part  of  the  state,  will  be 
presumed.  The  cases  holding  this  doctrine  are  cited  in  Combes 
V.  Keyes,  S9  Wis.  297,  27  L.  R.  A.  369;  and  Mylrea  v. 
Superior  &  St.  C.  R.  Co.  (Wis.)  67  N.  W.  1138.  The 
doctrine  cannot  be  said  to  have  been  adopted  by  this  court, 
however.  In  Combes  v.  Keyes,  which  approaches  nearest 
to  it,  there  had  been  complete  nonuser  for  26  years,  and 
legislative  acts  impliedly  accepting  the  surrender,  and  it  was 
hel<l  that  the  corporation  had  passed  out  of  existence. 
.Similar  is  the  case  of  Henderson  v.  Central  Pass.  R.  Co.,  21 
l'"ed.  Rep.  35S,  where  nonuser  of  a  street-car  franchise  for 
10  years,  followed  by  a  repeal  of  the  franchise,  and  a  legis- 
lative grant  of  the  same  right  to  another  company,  was  held 
to  extinguish  the  first  franchise.  Tlie  present  case,  how- 
ever is  not  such   a  case.     The  period   of   nonuse  here  was 
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alH)iit  fiiur  years  aiui  ci<;ht  months.  It  was  a  period  of 
great  industrial  depression,  and  of  extraordinary  financial 
difficulties  on  the  part  of  the  various  corporations  which  suc- 
cessively owned  the  franciiise.  The  old  track  became,  by  rea- 
son of  the  change  in  means  of  locomotion,  practically  worth- 
less, and  its  entire  reconstruction  a  necessity.  It  appears  by 
affidavits  of  oflicials  of  the  roads  that  it  was  always  the 
intention  to  resume  operation  of  these  two  blocks  as  soon  as 
the  financial  atmosphere  cleared.  An  ordinance  declaring 
this  franchise,  with  others,  forfeited,  was  introduced  in  the 
common  council ;  but,  upon  representation  by  the  company 
that  it  was  the  intention  of  the  new  company  to  operate  the 
road  over  these  blocks  in  the  near  future,  the  clause  forfeit- 
ing the  franchise  on  the  two  blocks  in  question  was  stricken 
out.  The  only  fact  which  can  be  claimed  to  indicate  an 
intention  to  abandon  the  franchise,  is  the  fact  that  in  1S92 
the  street  was  paved  with  wooden  blocks,  at  the  expense  of 
the  adjoining  property  owners,  and  that  the  old  rails  and  ties 
were  taken  up,  with  the  knowledge  and  consent  of  the  com- 
pany. This  fact,  however,  loses  much  of  its  apparent  sig- 
nificance, in  view  of  the  changes  in  roadbed  made  necessary 
by  the  introduction  of  electricity,  and  in  view,  also,  of  the 
other  facts  just  referred  to. 

This,  then,  is  the  situation  :  There  has  been  no  cessor  to 
use,  accompanied  by  any  act  clearly  indicating  an  intention 
to  abandon  the  right.  Even  if  it  could  be  said  that  there 
was  any  such  act,  there  has  been  no  consent  on  the  part  of 
the  public  to  such  abandonment,  nor  acceptance  of  a  surren- 
der. The  nonuse  has  not  existed  for  such  a  length  of  time, 
nor  under  such  circumstances,  that  a  surrender  and  accept- 
ance of  the  franchise  can  be  presumed.  It  follows  that, 
when  the  plaintiffs  commenced  their  action,  the  franchise 
was  still  in  existence,  and  consequently  the  injunctional 
order  was  erroneous. 

(Supreme  Court  of  Wisconsin,  Wright  v.  Milwaukee 
Electric  Railway  &  Light  Co.,  36  Lawyer's  Reports, 
Annotated,  47.) 

[Note:  Relaying  of  street  railway  tracks  after  nonuser  of  the 
street  for  nearly  five  years  where  the  franchise  was  properly  granted 
by  the  city,  and  has  not  been  surrendered,  or  any  action  taken  to 
forfeit  it,  and  cannot  be  prevented  by  the  city,  in  an  action  in  equity 
where  the  state  has  not  granted  to  the  city  any  power  to  forfeit  the 
franchise  but  as  provided  for  an  action  by  the  attorney  general  to 
assert  such  forfeiture.  Milwaukee  Electric  Railway  &  Light  Co.  vs. 
City  of  Milwaukee,  36  Lawyer's  Reports  Annotated,  45.  The  power 
of  a  city  to  make  a  condition  of  its  assent  to  a  street  railway  that  it 
shall  be  forfeited  unless  the  road  is  completed  within  a  specified 
time  to  a  certain  point  outside  of  the  city,  is  denied  in  Galveston  & 
Western  Railway  Company,  38  Lawyer's  Reports,  Annotated,  33, 
where  the  legislature  has  given  the  right  to  use  the  streets  if  the  city 
consents. — Ed.) 

Injury  to  Lineman   by  Falling  of  Electric  Pole — Notice  of 
Latent  Defect. 

The  lineman  of  the  defendant  company,  in  the  discharge 
of  his  duty,  was  ordered  to  take  down  a  guy  wire  from  an 
electric  pole  and  guy  tree.  The  pole  had  not  been  securely 
planted.  It  fell  on  the  lineman,  inflicting  injuries  of  which 
he  died.  The  vice  of  construction  was  latent  and  concealed. 
The  officers  of  a  preceding  board  of  management  had  been 
notified  of  the  defect.  The  company  is  not  relieved  under 
the  plea  of  want  of  notice,  although  the  present  general 
manager  has  not  been  notified,  but  the  preceding  manager 
or  superintendent. 

(Supreme  Court  of  Louisiana,  Bland  v.  Shreveport  Belt 
Railway  Company,  36   Lawyer's  Reports  Annotated,  114.) 


A  TROLLEY  WAGON. 


A  trolley  road  wagon  for  running  on  country  roads  has 
been  built  and  tested  l)y  W.  G.  Caffrej*  of  Reno,  Nevada, 
and  satisfactory  results  obtained.  Two  No.  o  trolley  wires 
are  held  by  insulators  18  in.  apart  on  poles  which  are  placed 
at  intervals  of  125  ft.  The  two  wires  are  about  17  ft.  from 
the  ground.  The  trollej'  consists  of  a  metallic  frame  having 
two  overrunning  wheels  and  underneath  two  locking  wheels 
which  prevent  the  top  wheels  from  leaving  the  wire,  and 
for  the  lower  wire  a  similar  device  is  used.     The   two   trol- 


A  TROLLEY  WAGON  IN  NEVADA. 

leys  are  connected  by  an  insulated  pantagraph  with  guides 
to  provide  for  unequal  tensions  on  the  two  wires.  The  trol- 
ley cables  to  the  wagon  run  on  an  automatic  reel  in  the 
wagon,  and  this  arrangement  permits  the  wagon  to  run  200 
ft.  from  the  pole  line.  The  rear  wheels  are  attached  to  a 
shaft  geared  to  a  2-h.  p.  Westinghouse  motor,  suspended 
on  springs.  Rheostat  control  is  used  and  the  wagon  has  a 
suitable  steering  device.  It  is  stated  that  with  a  load  of 
2,500  lbs.  the  wagon  reached  a  speed  of  15  miles  an  hour. 
This  trolley  wagon  was  designed  for  localities  with  good 
roads,  heavy  traffic  in  farming  produce  and  where  cheap 
power  can  be  obtained.  This  data  and  illustration  were 
furnished  by  the  Scientific  American. 


THANKSGIVING  AT  A  SOUTHERN 
PLEASURE  RESORT. 


J.  B.  McClary,  general  manager  of  the  Birmingham,  Ala., 
lines,  sends  us  a  copv  of  the  program  he  laid  out  for  Thanks- 
giving day,  at  the  company's  pleasure  resort.  Other  roads 
may  find  in  it  a  suggestion  for  next  year.  The  principal 
features  were  two  foot  ball  games,  with  such  other  amuse- 
ments as  loo-yd.  foot  race,  bicycle  races,  half-mile  foot  race, 
old  men's  race,  throwing  hammer,  quoit  contest,  three- 
legged  race,  hurdle  race,  and  several  foot  races  for  boys 
under  16  years.  The  event  was  a  great  success  and  called 
out  a  big  crowd.  The  prizes  other  than  the  cash  prizes 
were  donated  b3-  local  merchants. 
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FUNERAL  CARS  IN  SAN  FRANCISCO. 


The  principal  cemeteries  of  San  Francisco  are  located  in 
San  Mateo  county,  about  I2  miles  distant  from  the 
ferries.  Although  many  interments  are  still  made  within 
the  citv  limits,  persistant  agitation  against  further  burials 
and  for  the  removal  of  the  cemeteries  which  are  now  being 
gradually  surrounded  by  the  city,  has  caused  the  develop- 
ment of  several  beautiful  cemeteries,  sufficiently  removed 
from  the  metropolis  to  ensure  tlie  eternal  rest  of  those  laid 
there. 

The  main  line  of  the  San  Francisco  &  San  Mateo  Electric 
Railway  Compaii)-  passes  the  gateways  of  five  cemeteries, 
and  into  one  of  which  Cypress  Lawn,  and  probably  the 
most  beautiful  west  of  the  Mississippi  river,  the  company 
owns  a  spur  track,  the  rails  of  which   harclv   show   through 


faction  on  the  part  of  the  public  and  all  the  high  class  under- 
takers who  have  used  the  car  has  amply  demonstrated  the 
fact  that  it  is  strictly  in  line  with  modern  ideas  and  progress. 
The  charge  for  this  service  is  $15  while  the  cost  of  an 
equal  service  by  hearse  and  carriages  is  $70  a  fact  keenly 
appreciated  by  many  who  find  other  burdensome  charges  at 
a  time  when  they  are  frequently  least  prepared  tomeet  them. 

The  average  time  required  in  making  the  round  trip  is 
about  2^  hours  which  includes  the  lay-over  at  the  ceme- 
teries, whereas  fully  double  that  length  of  time  is  required 
bv  carriage.  The  car  is  called  for  principally  through  the 
agency  of  undertakers  who  maintain  regular  monthly 
accounts  with  the  company  and  at  whose  service  the  car  is 
held  whenever  desired. 

L^pwards  of  350  funerals  have  been  conducted  with  this 
car  the  greater  portion  being  within  the  past  year. 


FUNERAL  CAR   AT     SAN   FRANCISCO. 


the  velvety  green  lawn.  The  funeral  car  "  Cypress  Lawn  " 
owned  by  the  company,  has  now  been  in  use  about  three 
years.  It  is  a  substantially  built  double  truck  car  of  the  pas- 
senger coach  type,  the  interior  being  finishctl  throughout  in 
black  walnut  and  is  carpeted  and  upholstered  in  harmonious 
colors.  One  end  of  the  car,  completely  separated  from  the 
remainder,  is  set  a|)art  for  the  reception  of  the  casket  and 
family  of  the  deceased  while  the  other  portion  is  fitted  out 
similar  to  the  regulation  Pullman  cars. 

For  many  reasons  when  the  car  was  first  introduced  it 
was  cautiously  received  by  the  public  and  there  was  but 
little  call  for  it;  but  notwithstanding  this  fact,  the  present 
era  has  witnessed  the  destruction  of  many  old  time  ideas 
and  customs,  and  in  San  Francisco  at  least,  the  electric 
funeral  car  has  become  a  well  established  institution  which 
appeals  alike  to  the  reason  and  common  sense  of  the  public. 
True,  the  funeral  car  is  still  regarde<l  with  an  evil  eye  by 
hackinen  and  certain  classes  of  umlertakers  as  an  invasion 
of  their  time  honored  rights  which,  of  itself  is  a  good 
reason  for  its  existence.     The  invariable  expression  of  satis- 


The  construction  of  an  additional  car  will  be  necessary  in 
the  near  future  as  the  company  is  unable  at  times  to  meet  all 
the  demands  with  a  single  car. 

The  experience  in  .San  Francisco  is  directly  in  line  witli 
what  has  been  advocated  by  the  Renievv  for  many  years; 
and  in  cities  where  the  location  of  the  cemeteries  is  at  all 
distant  and  adjacent  to  company's  lines  we  firmly  believe  the 
funeral  car  services'  will  be  found  both  acceptable  to  tlie 
public  and  remunerative  to  the  company. 


FLOODED  CONDUIT  AT  WASHINGTON. 


As  a  result  of  a  recent  rain  storm  the  electric  conduit  of 
the  Metropolitan  Traction  Company  was  completely  flooded 
for  150  feet  along  F  street  in  Washington.  The  cars  were 
operated  on  this  line  during  the  two  hours  the  conduit  was 
flooded,  the  load  increasing  from  the  normal,  300  amperes, 
to  600  amperes.  This  has  occurred  a  number  of  times  and 
is  conclusive  evidence  that  the  (ieneral  IClectric  open  con- 
duit is  not  short  circuited  by  rain  water. 
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A  SUCCESSFUL  FREIGHT  LINE. 


The  management  of  the  Lewiston  &  Youngstown  Frontier 
Railroad  Company  has  found  the  freight  business  an 
important  factor  as  an  income  earner  on  that  road.  This 
road  is  familiarly  styled  "  The  Old  Fort  Route."  It  runs 
between  the  villages  of  Lewiston  &  Youngstown  in  Niag- 
ara county,  N.  Y. 

Before  the  road  was  built  Youngstown  and  Fort  Niagara 


LOADING  FREIGHT. 

had  no  rail  connections  of  any  kind.  In  the  summer  time 
the  river  boats  carried  freight  between  Lewiston  and 
Youngstown,  and  during  the  winter  a  time-worn  stage  was 
the  only  regular  means  of  communication.  Therefore  it 
was  necessary  to  team  much  of  the  freight  and  express 
from  Lewiston,  where  it  was  brought  by  the  New  York 
Central.  When  the  electric  road  was  built  connection  was 
made  with  the  Central  tracks  at  Lewiston,  and  now  freight 
cars  are  regularly  transferred  from  the  Central  tracks  to 
those  of  the  electric  road.  During  the  past  summer  and 
fall  this  service  has  been  greatly  appreciated  by  the  farming 
community  along  the  electric  road.  Especially  was  this 
true  in  peach  and  apple  time,  when  refrigerator  cars  were 
taken  down  the  trolley  line  to  the  four  specified  points  of 
loading.  During  peach  time  the  scene  at  these  points  was 
instructive  in  the  extreme,  showing  quite  well  how  a  trolley 
line  aids  a  farming  section.      Long    lines   of    wagons   could 


hours  earlier,  owing  to  the  rapidity  with  which  it  was 
handled  at  the  loading  point. 

In  anticipation  of  a  heavy  freight  traffic  the  Lewiston  & 
\'oungstown  Company  ordered  a  motor  car  especially 
designed  for  freight  business,  and  it  proved  to  be  a  very 
valuable  part  of  the  road's  equipment.  The  extreme  length 
of  the  car  is  20  ft.,  the  box  being  14  ft.  long.  From  the 
top  of  the  rail  to  the  top  of  the  car  the  height  is  10  ft.  S  ins- 
It  rests  on  a  single  truck  of  very  strong  pattern,  the  wheel 
base  being  7  ft.  Heavy  oak  timber  was  used  in  its  construc- 
tion, its  weight  being  7  tons.  A  Gould  automatic  coupler 
and  a  radial  draw  bar  are  provided  so  that  it  can  be  coupled 
to  freight  cars  or  trolley  car  trailers,  this  latter  feature  being 
valuable  during  the  picnic  season.  The  car  is  equipped  with 
two  General  Electric  four  turn  motors,  wound  in  such  a 
way  as  to  exert  a  high  tractive  effect  for  a  given  amount  of 
power.  While  these  motors  are  not  rated  at  any  specified 
horse  power  they  are  practically  50  h.  p.  each.  On  level 
grades  the  car  will  pull  10  loaded  freight  cars  with  ease.  It 
is  equipped  with  a  snow  plow  and  track  scrapers  in  order 
that  it  may  be  used  during  the  winter  in  keeping  the  road 
open. 

One  day  as  many  as  19  cars  of  freight  were  turned  over 
to  the  Central  from  this  electric  road,  Lewiston,  as  stated, 
being  the  transfer  point.  The  average  during  August  and 
September  was  nine  cars,  and  during  October  it  was  five  cars 
a  day.  The  rate  the  electric  road  charged  for  peaches  was 
I  cent  per  basket,  and  from  750  to  1,100  baskets  were  put 
in  a  car,  the  average  weight  being  about  20  lbs.  to  a  basket. 
The  crew  of  the  motor  car  consists  of  a  motorman  and  a 
conductor,  the  latter  being  the  all-around  man.  Superinten- 
dent W.  A.  Heller  speaks  very  highly  of  the  work  and 
value  of  the  motor  car. 


CONTROLLER  NOTCHES  AND  RESISTANCE 
DIVISION. 


FREIGHT  TRAIN  ON  THE  "OLD  FORT  ROUTE." 


Increasing  attention  is  being  given  by  manufacturing 
companies  to  the  proper  adjustment  and  subdivision  of 
resistance  in  connection  with  controllers.  The  tendency  is 
to  put  more  points  on  the  controller  and  provide  plenty  of 
terminals  on  the  resistance  frame,  so  that  the  amount  of 
resistance  on  each  notch  can  be  adjusted  to  the  weight  of  the 
car.  The  mistakes  of  the  past  have  been  either  that  too 
much  has  been  cut  out  at  a  step,  or  that  the  successive  steps 
have  not  been  even.  On  one  class  of  rnotor  car  equipment 
put  in  use  several  3'ears  ago  the  resistance  on  the  first  con- 
troller points  is  made  so  as  to  start  the  car  smoothly  with 
the  heaviest  trailer  load  it  is  ever  called  on  to  pull.  The 
result  is  that  with  a  light  load  the  car  starts  off  with  a  jerk. 
It  would  have  been  a  very  simple  matter  to  put  in  enough 
resistance  on  the  first  point  to  start  the  light  load  smoothly, 
and  with  a  heavy  load  the  motorman  could  pass  over  the 
first  notch  without  stopping. 


be  seen,  each  waiting  its  turn  to  get  up  to  the  cars  to  unload 
in  order  to  hurry  back  to  ihc  orchards  for  more  fruit.  The 
close  presence  of  the  freight  cars  saved  the  long  haul  to 
Lewiston,  and  was  quite  an  economical  factor  in  handling 
the  crop.  In  previous  years  the  trip  to  Lewiston  consumed 
time,  took  more  men  and  teams,  thus  creating  expense. 
Furthermore,    the    crop    reached   the    markets    quite   a   few 


A.  E.  Lewis,  a  Montreal  man  interested  in  a  street  rail- 
way deal  in  St.  Louis  Du  Mile  End,  has  mysteriously  dis- 
appeared and  a  reward  of  $1,000  has  been  offered  for 
information  as  to  his  whereabouts.  It  is  suspected  that  he 
has  been  foully  dealt  with  on  account  of  the  railway  pro- 
ject as  it  was  unpopular  in  some  quarters. 
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@  -^AnoSTREET  Railways. 


PART    II. 


Many,  if  not  all  the  states,  have  passed  laws  regulating 
the  construction  and  operation  of  grade  crossings  with  two 
objects  in  view,  the  protection  of  the  senior  franchise,  and 
the  protection  of  the  public  from  injury.  Also,  most  states 
have  delegated  more  or  less  authority  to  regulate  crossings 
to  the  municpal  corporations  within  which  the  crossings  arc 
located,  and  the  result  is  that  in  nearly  every  cit}'  and  town 
there  are  ordinances  limiting  the  speed  at  which  crossings 
may  be  run,  and  ordinances  providing  for  flagmen  or  gates 
at  such  crossings. 

To  protect  the  senior  franchise  it  is  usually  provided  that 
when  one  road  is  crossed  by  another  the  crossing  shall  be 
made  in  a  manner  that  shall  interfere  as  little  as  possible 
with  the  operation  of  the  one  first  on  the  ground.  The 
cost  of  installing  the  crossing  was  placed  upon  the  junior 
road,  but  the  cost  of  maintenance  and  of  flagmen,  etc.,  borne 
jointly.  At  the  present  time,  however,  the  tendency  is  to 
throw  the  cost  of  maintenance  entirely  upon  the  road  seek- 
ing to  cross. 

As  a  district  becomes  more  thickly  populated  the  danger 
of  serious  accidents  at  grade  crossings  becomes  proportion- 
ately greater,  and  as  the  number  of  accidents  increases,  the 
measures  adopted  by  the  state  for  their  prevention  become 
more  drastic.  In  several  states  in  the  east  the  policy  of 
abolishing  grade  crossings  wherever  it  is  at  all  practicable  to 
do  so  has  been  adopted,  while  some  farther  west  have  pro- 
vided for  the  protection  of  crossings  bv  interlocking  or 
other  safety  devices. 

The  courts  are  continually  rendering  decisions  in  crossing 
cases  which  are  of  great  interest,  and  without  attempting  to 
cover  the  subject  fully,  we  shall  endeavor  to  give  a  general 
idea  of  the  laws  at  present  obtaining  and  some  recent  decis- 
ions of  the  courts. 

In  Alabama  street  railways  may  cross  steam  tracks  at 
grade,  but  they  must  do  so  in  such  a  manner  as  not  to  inter- 
fere with  the  steam  road  and  must  make  arrangements  satis- 
factory to  the  latter.  In  the  different  cities  there  are  special 
ordinances  as  to  the  watchmen,  etc.,  at   particular  crossings. 

(jeorgia  has  no  law  i)rohibiting  grade  crossings  and  they 
are  therefore  made  at  grade.  The  railroad  which  is  crossed 
may,  however,  select  such  a  crossing  as  will  in  its  judgment 
be  safe,  and  it  is  installed  at  the  expense  of  the  company 
desiring  to  cross.  City  ordinances  vary  as  to  the  speed  per- 
mitted at  crossings ;  for  the  most  part  no  flagmen  are 
refjuired. 

Iowa  follows  the  general  rule  that  street  railways  do  not 
constitute  an  additional  bunlen  on  the  abutting  property, 
unless  the  motive  power  be  steam.  And  a  company  having 
franchises  from  the  city  may  exten<l  its  tracks  beyond  the 
city  in  highways  lOo  feet  or  more  in  width,  and  by  per- 
mission of  the  supervisors,  for  two  miles  in  6o-foot  roads, 
in  order  to  reach  a  state  institution.  In  this  state,  cities 
are    in    general    empowered    to    regulate    the    crossings   of 


railway  tracks,  to  regulate  the  running  of  engines,  cars 
and  trucks  within  the  city  limits,  and  to  make  rules  and 
restrictions  for  the  purpose  of  preventing  accidents  at  cross- 
ings. The  street  railways  and  the  steam  roads  in  this  state 
usually  manage  to  settle  all  the  questions  arising  between 
them  in  an  amicable  manner  and  therein  furnish  an  example 
that  many  of  their  brethren  would  do  well  to  follow. 

In  Kansas  cities  of  the  first  class  are  authorized  to  regu- 
late the  crossings  of  railroad  and  street  railway  tracks,  and 
provide  precautions  and  prescribe  rules  regulating  the  same, 
and  to  require  railroad  companies  to  erect  viaducts  at  street 
crossings.  The  cost  of  constructing  and  maintaining  cross- 
ings is  borne  by  the  junior  road  which  in  practice  submits  an 
agreement  to  construct  the  crossing  and  maintain  it  in  such 
a  manner  as  not  to  impair  or  abridge  the  full  and  free  use 
of  the  tracks  crossed. 

In  Michigan  the  question  of  permitting  crossings,  the 
apportionment  of  their  cost,  and  in  fact  the  whole  matter  is 
placed  in  the  hands  of  the  state  railroad  commissioner.  City- 
ordinances  regulate  the  stopping  of  cars  at  crossings ;  where 
two  street  roads  cross,  the  cars  of  the  senior  company  have 
the  right  of  way. 

The  city  of  Duluth,  Minn.,  has  an  ordinance  on  the  pro- 
tection of  grade  crossings  which  is  as  follows  : 

Whenever  so  required  by  the  resolution  of  the  common  council  it 
shall  be  the  duty  of  every  railroad  company,  whose  track  crosses  any 
street  or  road  in  the  city  limits,  to  keep  and  employ  a  flagman  at  such 
particular  street  or  road  crossing,  as  the  common  council  may  direct 
and  such  flagman  shall  give  the  necessary  warning  of  the  approach 
of  all  locomotives,  trains  nr  cars,  to  avoid  danger  to  persons  and 
property. 

In  this  city  all  the  grade  crossings  of  the  street  railway 
system  are  bunched  on  one  street,  where  there  arc  i6  grade 
crossings  within  a  distance  of  about  lo  squares;  lo  of  these 
are  in  a  group,  all  lying  within  a  distance  of  two  squares. 
At  this  point,  in  addition  to  the  flagman  required  hy  the 
ordinance  quoted  to  be  provided  by  the  steam  railroad  com- 
panies, the  street  railway  voluntarily  employs  a  flagman  of 
its  own. 

The  city  is  at  present  attempting  to  have  a  viaduct  built 
over  the  bunch  of  crossings  at  the  expense  of  the  steam 
roads. 

In  Wisconsin  there  are  no  statutes  regulating  the  cross- 
ings of  railroads.  In  the  case  of  the  Milwaukee,  Racine  & 
Kenosha  Electric  Railway  against  the  Chicago  &  North- 
western Railway,  the  supreme  court  in  a  decision  rendered 
April  14,  1897,  held  that  an  electric  railway  is  a  commercial 
railway,  and  in  consecpience  an  electric  road  imposes  a  new 
burden  upon  aliutting  property  and  can  not  claim  the  right 
to  cross  at  grade  because  the  highway  in  which  it  is  laid 
crosses  a  steam  road  at  grade.  The  crossing  which  was  in 
dispute  in  this  case  was  effected  by  building  a  subway  at  a 
cost  of  $25,000.  By  ordinance  of  the  city  of  Milwaukee 
street  cars   must  stop  20  ft.  from  the  crossing  and  the  con- 
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ductor  must  advance  to  ascertain  wliether  the  crossing  be 
clear  before  the  car  is  again  started.  We  believe  that  this 
is  a  precaution  observed  by  nearly  all  roads  whether 
required  to  do  so  or  not. 

In  Te.vas  the  municipalities  have  full  control  over  the 
streets,  and  the  grant  to  lay  tracks  on  a  street  carries  with  it 
the  right  to  make  all  necessary  crossings.  The  regulations 
for  safety  of  crossings  vary  in  different  cities  as  regards  the 
use  of  flagmen,  gates,  etc.  In  most  instances  mutual  agree- 
ment between  the  two  classes  of  roads  have  proved  to  be 
satisfactory.  The  cost  of  maintenance  of  the  crossings  is 
equally  divided  between  the  two  roads. 

In  Tennessee  steam  roads  are  required  to  flag  all  street 
crossings,  and  roads  crossing  must  maintain  the  track  at 
joint  expense. 

In  Montana  street  railways  may  cross  steam  roads  by 
making  safe  and  satisfactory  crossings. 

Rhode  Island  has  no  law  prohibiting  grade  crossings. 

MISSOURI. 

In  this  state  all  public  and  quasi  public  corporations  may 
exercise  the  right  of  eminent  domain,  but  in  case  the  land  so 
desired  is  held  by  any  other  corporation  the  junior  one  can 
not  make  such  use  of  it  as  will  materially  interfere  with  the 
"  uses  to  which  by  law  the  corporations  holding  the  same  are 
authorized  to  put  said  lands."  By  a  law  passed  in  1895  ^" 
street  railways  operating  by  electricity  are  required  to  con- 
struct their  wires  not  less  than  20  ft.  above  the  top  of  any 
railroad  track  that  they  may  cross,  and  the  wires  must  be  so 
guarded  that  the}'  shall  be  prevented  from  coming  in  con- 
tact with  cars,  track  or  telegraph  line.  At  crossings  street 
cars  must  come  to  a  full  stop  not  less  than  10  ft.  nor  more 
than  20  ft.  from  the  tracks  of  steam  roads,  and  the  con- 
ductor or  other  employe  go  forward  to  sec  that  the  track  is 
clear. 

In  Kansas  City  the  municipal  authorities  have  passed 
special  ordinances  relating  to  special  crossings  but  no  gen- 
eral ordinance.  In  most  cases  where  such  action  has  been 
taken  regarding  the  construction  of  tunnels  or  viaducts  at 
steam  road  crossings  the  cost  has  fallen  upon  the  street  rail- 
way.    Such  viaducts  and  tunnels  are  open  to  the  public. 

The  Metropolitan  road  in  that  city  has  built  three  viaducts 
of  500,  1,000  and  8,000  ft.  in  length,  and  in  addition  five 
steel  bridges  over  railroad  tracks,  these  latter  costing 
$95,000. 

PENNSYLVANIA. 

In  Pennsylvania  railway  companies  may  acquire  exclusive 
rights  in  streets  as  against  other  companies,  the  first  one 
entering  upon  the  street  having  the  exclusive  right,  and  the 
right  to  cross  tracks  at  grade  is  an  important  one.  By  a  law 
passed  in  1889  it  is  provided  that  any  corporation  incor- 
porated under  that  act  shall  have  the  right  in  its  construc- 
tion to  cross  at  grade,  diagonally  or  transversely,  any  rail- 
road operated  by  steam  or  otherwise,  now  or  hereafter  built. 
This  has  been  held  to  mean,  however,  that  the  crossing  must 
be  so  made  as  not  to  violate  the  rights  of  the  senior  com- 
panies. And  also,  this  act  must  be  construed  in  connection 
with  an  earlier  one  (1S71)  by  which  the  courts  of  equity 
are  empowered  to  impose  such  regulations  as  may  be  neces- 
sary to  make  the  use  of  the  crossing  less  dangerous  to  life 
and  property. 

In  the  Penasylvauia  case  decided  in  1S97  mentioned  in 
the  former  article  on    this    subject   the   supreme  court  says  : 


"  The  act  of  18S9  gives  the  right  to  cross  at  grade,  but  then 
we  are  met  by  the  act  of  1871  which  says  that  the  court 
shall,  by  its  process,  prevent  it,  if  an  overhead  crossing  be 
reasonably  practicable.  This  leaves  only  for  the  court  the 
physical  problem  to  be  solved  by  the  influence  warranted 
from  the  character  of  the  two  roads,  the  business  done  upon 
them,  the  topography  of  the  territory,  and  like  facts." 

Street  railways  have  not  the  power  of  eminent  domain  in 
Pennsylvania  and  our  understanding  is  that  the  tendency 
of  the  courts  is  to  require  electric  roads  to  comply  with  the 
terms  of  their  charters  in  all  respects.  As  the  steam  roads 
own  their  rights  of  way  in  fee  they  can  throw  considerable 
difficulties  in  the  way  of  interurban  lines  by  withholding 
consents. 

The  regulations  in  regard  to  the  maintenance  of  watch- 
men at  crossings  are  quite  various  and  depend  largely  upon 
the  temper  of  the  city  council  in  the  particular  place.  The 
railways  usually  settle  the  matter  amicably,  having  due 
regard  to  the   special  circumstances   surrounding  each  case. 

In  the  case  of  the  Pennsylvania  Railroad  against  the 
Greensburg,  Jeannette  &  Pittsburgh  Street  Railway  Com- 
pany, the  supreme  court  held  that  a  railroad  is  not  such  an 
abutting  property  owner  that  it  can  contest  the  right  of  a 
street  railway  to  use  a  bridge  over  the  railroad  tracks. 

MAINE. 

In  Maine  the  street  railwajs  are  subject  to  the  supervision 
of  the  state  board  of  railroad  commissioners.  The  com- 
missioners have  power  to  determine,  subject  to  the  review 
of  the  supreme  court,  all  disputes  between  companies  regard- 
ing crossings  and  connections.  The  customary  procedure 
is  for  the  road  desiring  to  cross  to  secure  a  decree  from  the 
commissioners.  The  law  provides  that  the  junior  road 
shall  bear  the  expense  of  the  installation  and  maintenance ; 
if  a  flagman  is  considered  necessary  the  wages  are  usually 
assessed  against  the  two  roads  in  equal  portions. 

When  grade  crossings  are  prohibited  the  cost  of  viaducts 
is  assessed  according  to  the  discretion  of  the  commissioners 
on  the  street  railway,  the  steam  road  and  the  city  or  town. 
When  built  such  viaducts  are  used  by  the  public. 

MASSACHUSETTS. 

In  this  state  the  only  regulations  governing  crossings  of 
steam  railroads  and  street  railways  are  by  statute.  The 
operation  of  cars  over  steam  railroad  tracks  and  the  con- 
struction of  tracks  over  the  same  are  practically  synonymous 
with  respect  to  regulations.  Prior  to  1894  all  the  older 
companies  could  cross  steam  railroad  tracks  at  grade  by 
obtaining  a  location  upon  the  street  or  highway  from  the 
local  authorities.  At  that  time,  however,  an  act  was  passed 
which  prohibited  the  construction  of  street  railway  tracks 
across  the  tracks  of  steam  railroads  without  the  consent  of 
the  board  of  railroad  commissioners. 

The  board  examines  each  case  and  gives  or  refuses  con- 
sent, but  looks  with  great  disfavor  on  grade  crossings  and 
its  policy  is  against  granting  permission  when  it  can  be 
avoided.  In  giving  consent  it  usually  apportions  the  expense 
of  flagmen  in  about  equal  proportions,  but  where  the  use  of 
flagmen  is  created  because  of  the  construction  of  street  rail- 
way tracks  the  greater  portion  of  the  expense  is  usually  put 
upon  the  street  railway  company.  The  law  with  respect  to 
crossings  is  the  same  regardless  of  the  location. 

It  is  a  question  whether  it  is  possible  under  the  laws  of 
Massachusetts   for  a  street  railway   company  to  build  even  a 
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viaduct  or  tunnel  over  or  under  the  tracks  of  a  steam  rail- 
road without  the  consent  of  the  railroad.  The  whole 
expense  in  such  a  case,  however,  is  borne  by  the  street  rail- 
way company.  There  are  instances  where  the  railroad 
commissioners  have  seen  where  a  viaduct  would  be  beneficial, 
and  the  consent  of  the  steam  railroad  has  been  obtained,  Init 
should  a  steam  railroad  refuse  absolutely,  it  is  not  possible 
to  cross  without  a  special  act  of  the  legislature.  There  are 
instances  where  the  railroad  commissioners  have  refused 
consent  and  the  street  railways  have  obtained  special  legisla- 
tion. 

Where  viaducts  or  tunnels  are  constructed  it  depends 
entirely  upon  the  circumstances  whether  the  public  may 
make  use  of  them.  If  the  street  railway  should  join  with 
the  local  authorities  for  the  purpose  of  discontinuing  an  old 
crossing  and  constructing  a  viaduct  or  tunnel  the  way  thus 
created  is  open  to  all  the  public,  otherwise  it  is  private- 
There  are  no  regulations  for  viaducts  other  than  the  general 
regulations  which  apply  to  the  street  or  highway  at  each 
end  of  the  tunnel  or  viaduct. 

The  railroad  commissioners  in  their  last  annual  report  to 
the  legislature  recommended  that  the  street  railways  be 
permitted  to  purchase  or  condemn  land  for  the  purpose  of 
avoiding  a  grade  crossing,  subject  to  the  approval  of  the 
local  authorities.  A  bill  looking  to  that  end  was  introduced 
in  the  legislature,  but  was  "hungup."  Under  the  general 
street  railway  law  of  the  state  no  street  railway  company 
can  take  land  and  operate  cars  thereon.  The  operation  of 
cars  must  be  upon  a  public  way  which  is  under  the  jurisdic- 
tion of  the  local  authorities. 

DELA  WAHK. 

Delaware  is  a  small  state  in  which  there  are  but  three 
street  railways,  all  in  Wilmington,  or  directly  connected  with 
the  Wilmington  system.  The  Wilmington  &  New  Castle 
Electric  Railway  Company  is  the  only  one  not  entirely 
owned  or  controlled  by  the  Wilmington  City  Railway  Com- 
pany. The  charter  of  the  latter  company  permits  it  to  cross 
at  grade  any  steam  or  other  road  within  six  miles  of  the  city 
of  Wilmington.  The  rights  of  the  company  under  the 
charter  have  been  recognized,  but  notwithstanding  this  the 
Philadelphia,  Wilmington  &  Baltimore  Railroad  sought  to 
prevent  the  building  of  a  crossing  which  was  necessary  to 
bring  the  cars  of  the  Wilmington  &  New  Castle  road  into 
the  city  under  a  traffic  agreement  with  the  Wilmington 
City.  The  case  was  decided  in  May  last  and  the  chancellor 
said  in  summing  up: 

"After  carefully  considering  and  weighing  these  affidavits,!  am 
satisfied  that  it  does  not  clearly  appear  from  them  that  the  crossing 
under  the  trolley  system  at  this  point  would  be  more  dangerous  and 
a  greater  menace  to  the  complainant's  traffic  than  would  the  crossing 
by  horse  power,  against  which  no  injunction  is  asked,  so  that  even 
should  it  be  granted  that  these  allegations  are  relevant  and  material 
to  this  application,  yet  as  the  evidence  before  me  leaves  the  relative 
danger  to  a  railroad  crossing  of  the  two  systems  an  unsettled  i|ues- 
tion,  they  cannot  avail  the  complainant,  since  In  the  application  for 
a  preliminary  injunction  the  complainant's  case  must  be  clearly  made 
out. 

"As  has  been  seen  already,  the  complainant  does  not  claim  any 
properly  rights  as  abutter  or  owner  in  fee  which  will  be  affected  by 
the  proposed  crossing  of  its  right  of  way  by  the  respondent  under 
the  trolley  system,  and  does  not  claim  to  be  in  danger  of  receiving 
any  damages  other  than  those  already  considered,  it  is  therefore 
manifest  that  it  has  no  standing  in  this  court  for  its  application  for  a 
preliminary  injuiK  lion,  and  that  for  the  purpose  of  this  motion  it  is 
not  open  to  the  court  to  consider  the  <|ueslion  whether  the  respondent 
railway  company  has  or  has  not  power  or  authority,  under  its  charier 


or  under  the  laws  of  the  state  of  Delaware,  to  use  electricity  as  a 
motive  power  for  the  propulsion  of  its  cars  in  the  said  city  of  Wil- 
mington." 

There  is  no  specific  statute  in  regard  to  grade  crossings, 
but  the  steam  roads  have  the  first  right  of  way  and  can 
compel  the  street  railways  to  conform  to  specifications  as  to 
how  the  crossings  shall  be  made.  The  Philadelphia,  Wil- 
mington &  Baltimore  in  one  case  compelled  the  Wilmington 
&  New  Castle  to  build  a  bridge  too  ft.  long  over  a  single 
track. 

There  are  no  regulations,  state  or  nuinicipal,  as  to  llag- 
men,  gates,  etc. 

Where  viaducts  are  necessary  the  question  as  to  which 
party  shall  bear  the  cost  is  an  open  one  to  be  passed  upon 
by  the  courts. 


FREIGHT  SERVICE  IN  DETROIT. 


At  the  session  of  the  Michigan  Legislature  last  winter  an 
act  was  passed  authorizing  any  suburban  or  interurban  street 
railway  to  carry  light  freight,  but  no  freight  cars  can  be 
run  within  the  corporate  limits  of  any  city  or  village  between 
S  a.  m.  and  8  p.  m.,  without  the  consent  of  the  municipal 
authorities.  The  Detroit  &  Pontiac  Railway  Company  has 
taken  advantage  of  this  amendment    and  has  established  a 


CAR   ON   THE   DETROIT   AND   PONTIAC. 

freight  service  between  the  two  cities.  An  old  suburban 
car  has  been  rebuilt  as  shown  in  the  sketch.  Each  day  the 
car  leaves  Pontiac  at  6 :  lo  a.  m.,  stops  at  R.oyal  Oak,  Bloom- 
field  and  Birmingham  for  farm  and  dairy  produce,  and 
arrives  in  Detroit  at  7  150.  The  return  trip  commences  at 
S  p.  m.,  and  requires  an  hour  and  40  minutes.  The  load 
generally  consists  of  purchases  made  in  the  city,  trunks, 
grips,  and  dry  goods,  etc.,  which  the  wholesale  merchants 
send  to  the  country  stores.  This  is  a  most  convenient  ser- 
vice for  those  living  on  the  line  of  the  road  and  is  a  source 
of  considerable  income  to  the  railway  comjiany. 

A  ROAD  THAT  FAILED. 


A  correspondent  in  the  west  writes  us  of  the  stockholders 
of  the  road  in  his  town  as  follows  : 

"They  know  all  they  wish  to  know  about  street  railways. 
They  have  ([uit — liquidated  and  retired.  The  tracks  are 
torn  up;  the  cars  moved  into  shady  yards  and  converted  into 
summer  houses  where  stockholders  may  enjoy  the  oidy  suc- 
cessful trips  the  cars  have  ever  made.  It  is  a  run  to  oblivion 
over  smooth  tracks  without  a  jolt  or  a  jar  from  Hat  wheels 
or  llat-headetl  councilmen ;  with  no  monthly  deficit  to  be 
met,  no  franchise  to  hold,  no  mules  to  feed  ;  and  is  a  happy 
dream   thai  ends  the  nightmare  of  unsuccessful  operation." 
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GEAR  MAKING  AND  CUTTING. 


ELECTRICITY  ON  TRUNK  LINES. 


It  is  estimated  that  there  are  about  100,000  street  car 
motors  in  use,  and  to  supply  these  motors  with  jrcars 
demands  an  output  of  20,000  to  30,000  per  annum.  The 
cast  iron  <jear  and  the  gun-metal  pinion  have  been  replaced 
by  gears  of  cast  steel  and  pinions  of  raw  hide  or  hammered 
steel.     This  change  has  reduced    the    weight   60   or    70   lbs. 


and  the  life  of  the  gears  has  been  lengthened  to  an  average 
of  two  years.  The  teeth  of  the  old  cast  iron  gears  were 
frequently  broken  but  this  breakage  is  practically  unknown 
with  steel  gears.  At  the  River  Works,  Lynn,  Mass.,  the 
General  Electric  Company  makes  all  its  pinions  and  gears. 
The  foundry  is  equipped  with  every  modern  appliance  for 
the  manufacture  of  steel  castings  of  the  highest  grade.  In 
the  gear  cutting  shop  there  are  milling  and  key-seating 
machines  and  special  drill  presses,  these  being  designed   for 


very  accurate  work.  Fig.  i  shows  the  pinion  forging,  the 
pinion  blank,  milled,  bored  and  seated,  ready  for  the  teeth 
to  be  cut,  and  the  finished  pinion.  Fig.  2  represents  a  steel 
gear,  bolted  together  and  machined,  with  part  of  the  teeth 
cut.  Recent  tests  have  shown  that  a  worn  gear  and  pinion 
require  about  400  watts  more  power  to  operate  than  a  new 
pair,  and  from  these  results  the  question  between  the 
extreme  life  and  the  proper  economic  life  has  come  up  for 
consideration. 


"  The  Engineering  Side  of  the  Application  of  Electricity 
to  Standard  Railroading "  was  discussed  at  the  October 
meeting  of  the  New  York  Railroad  Club.  Among  those 
present  was  Dr.  Cary  T.  Hutchinson,  who  made  the  follow- 
ing remarks  : 

"  Something  has  been  said  about  electricity,  but  nothing  regarding 
trunk  line  conditions.  I  am  of  the  opinion  that  the  latter  is  by  far 
the  more  important  side  of  the  question,  and  if  electricity  is  ever 
applied  to  trunk  lines  it  will  be  due  chiefly  to  changes  made  in  the 
conditions  of  the  trunk  line  service  and  very  little  to  improvements 
in  electrical  machinery.  Although  the  electric  locomotives  which  are 
built  today  are  as  far  superior  to  the  one  shown  on  the  board  as  is 
New  York  Central  '  No.  999 '  to  the  first  '  Rocket,'  yet  1  think  that  the 
application  of  electricity  to  trunk  line  service  is  no  nearer  than  it  was 
at  the  time  this  locomotive  of  Mr.  Edison's  was  built.  The  electrical 
appliances  have  improved  steadily,  but  the  trunk  line  conditions  have 
become  worse,  from  an  electrical  point  of  view;  that  is  to  say,  freight 
trains  are  heavier,  express  trains  run  faster  and  are  more  numerous, 
and  the  entire  tendency  has  been  away  from  conditions  favorable  to 
electricity. 

"The  chief  condition"  for  economical  electrical  service  is  that  the 
train  service  shall  be  frequent;  that  is  to  say,  that  the  machinery, 
including  the  copper  feeders,  be  always  kept  loaded,  doing  work  to 
its  full  capacity,  nearly  all  the  time,  instead  of  two  or  three  minutes 
out  of  the  hour,  as  would  be  the  case  were  an  attempt  made  to  run 
the  present  trunk  line  service  with  electricity. 

"The  only  place  in  the  country  where  there  is  anything  approxi- 
mating to  the  application  of  electricity  to  trunk  line  service  is  at  Bal- 
timore, and  here  the  reasons  leading  to  this  application  were  not  pri- 
marily those  of  economy.  Incidentally  the  change  has  proved 
economical,  but  the  cause  for  this  application  was  the  comfort  and 
convenience  of  the  passengers,  rather  than  any  saving  in  the  opera- 
tion. The  locomotives  here,  as  you  may  know,  weigh  about  200,000 
lbs.,  and  have  given  on  test  a  drawbar  pull  of  65,000  lbs.,  probably 
as  heavy  duty  as  any  steam  locomotive  has  ever  given. 

"This  question  is  not  changed  materially  in  my  opinion  by  the  use 
of  alternating  currents  in  any  form;  it  is  purely  and  simply  a  ques- 
tion of  keeping  the  machinery  at  work  all  the  time  and  of  supplying 
sufficient  track  facilities. 

•'  I  wish  to  disabuse  your  minds  of  the  impression  that  probably 
prevails  that  the  work  at  the  New  York,  New  Haven  &  Hartford  on 
its  third  rail  system  has  advanced  in  any  degree  this  application  of 
electricity  to  trunk  line  conditions.  The  service  given  by  the  N.  Y., 
N.  H.  &  H.  is  nothing  more  than  trolley  service  on  a  large  scale, 
with  heavier  cars  and  higher  speeds,  and  with  the  trolley  wire  put  on 
the  ground  in  the  form  of  a  third  rail.  Engineering  difficulties  have, 
of  course,  been  met  with  and  overcome,  but  there  is  no  relation 
between  this  work  and  the  topic  under  discussion.  I  think  a  great 
deal  of  harm  has  been  done  by  the  indiscriminate  laudation  of  this 
third  rail  system,  much  of  it  coming  from  the  N.  ¥.,  N.  H.  &  H. 
officials.  It  has  created  an  impression  on  the  minds  of  the  public 
generally  that  electricity  is  applicable  to  any  kmd  of  a  steam  line. 
In  one  case  particularly  that  1  know  of  this  loose  talk  was  the  cause 
of  a  loss  of  nearly  §150,000.  The  people  in  question  had  gone  to  the 
expense  of  developing  a  water  power  plant  for  operating  an  electric 
road  under  conditions  that  were  utterly  unsuitable  for  electric  ser- 
vice. I  was  sent  out  to  examine  it,  and  advised  them  to  discard  all 
their  electrical  machinery  and  use  steam  locomotives.  The  head  of 
the  enterprise  told  me  that  he  had  been  led  to  the  adoption  of  elec- 
tricity by  the  fact  that  the  N.  Y.,  N.  H.  &  H.  road  was  using  it." 

To  us  it  appears  that  the  man  deserving  of  adverse  criti- 
cism in  the  last  paragraph  of  the  foregoing  is  he  who  spent 
the  $150,000  without  using  his  head,  and  not  the  N.  Y.,  N. 
li.  &  H.  people,  who  so  far  as  we  know,  devote  themselves 
to  managing  their  own  business.  When  the  chicken  emu- 
lates the  swimming  powers  of  the  duck  and  comes  to  grief, 
do   not  blame  the  duck. 


The  Western  Electric  Company  is  mailing  to  its  cus- 
tomers a  handsome  11x14  half-tone  engraving  of  a  lion, 
reproduced  from   nature, 
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TWO  CASES  OF  ELECTROLYSIS. 


Periodically  the  biig-a-boo  of  electrolysis  appears  to  the 
newspapers,  the  water  companies  and  the  city  officials.  A 
pipe  pitted  hy  the  action  of  electricity  is  discovered,  and 
then  the  newspapers  begin  to  calcuUite  how  many  million 
dollars  damage  has  been  done  to  the  water  and  gas  pipes 
all  along  the  trolley  lines.  Electrolysis  has  been  discussed 
and  remedies  suggested  in  these  columns  before.  The  only 
e.\cuse  for  introducing  the  subject  again  is  that  in  several 
places,  notably  Chicago,  Cleveland  and  Salt  Lake  City, 
there  is  at  present  some  agitation  about  the  damage  done 
by  the  current  in  seeking  a  return  circuit  to  the  station. 

F.  C.  Kelsey,  city  engineer  of  Salt  Lake  City,  to  whom 
we  are  indebted  for  photographs,  sent  this  report  to  the  city 
council  and  Figs,  i  and  2  are  from  the  photographs  taken  of 
the  pipes  described  : 

In  September,  1805,  a  break  occurred  in  the  6-in,  water  main  on 
the  north  side  of  Second  South  street,  near  the  end  of  the  street  car 
track,  between  Fifth  and  Sixth  West  streets.  This  pipe  was  laid  in 
1891.  L'pon  examination  it  was  found  that  the  pipe  where  the  break 
occurred  was  badly  affected  by  electrolytic  corrosion,  the  action  being 
more  marked  along  a  longitudinal  crack  in  the  side  of  the  pipe. 
This  would  appear  to  indicate  that  it  had  been  cracked  for  sometime 
and  that  the  greater  part  of  the  current  flowed  from  the  pipe  along 
this  crack  where  the  water  oozing  from  the  pipe  had  moistened  the 
ground. 

On  February  10,  iSgy,  a  second  break  occurred  in  this  line  about 
80  ft.  west  of  the  first  one;  the  pipe  at  this  point  was  nearly  destroyed, 
the  shell  in  some  places  being  less  than  3-16  in.  thick.  Some  portions 
of  the  pipe  where  corroded  resembled  graphite  and  the  iron  could 
be  easily  cut  with  a  knife. 

I  have  examined  the  pipe  for  some  distance  on  each  side  of  where 
the  break  occurred  and  also  the  length  put  in  in  l8g5,  to  replace  the 
one  destroyed,  and  find  it  to  be  corroded.  Measurements  taken  with 
a  voltmeter  show  that  the  pipe  in  this  locality  is  positive  to  the 
ground  and  consequently  there  is  a  flow  of  electric  current  from  it, 
with  the  resulting  electrolytic  action,    There  is  no  doubt  but  what  the 


prevent  it.  The  present  condition  of  the  street  railways  in  this  city 
as  regards  return  conductors  is  as  follows: 

Salt  Lake  City  Railway.  I  am  informed  by  Superintendent  Read: 
"That  the  rails  within  the  paved  district  are  well  bonded  and  in 
addition  a  supplemental  bare  copper  wire  is  laid  between  the  rails 
and  connected  with  the  bonds  every  200  ft.  Outside  the  paved 
district  the  only  return  conductor  provided  beside  the  rails  is  an  insu- 
lated overhead  wire  on  Second  East  street,  extending  from  the  power 
house  and  having  one  connection  each  with  the  tracks  where  it 
crosses  them  on  Second,  Third  and  Fifth  South  streets.  Outside  the 
paved  district  the  rails  are  bonded  with  No.  4  copper  wire  fastened  to 
the  flange  of  the  rails  with  rivets." 

.Salt  Lake  Rapid  Transit  Railway:  President  J.  S.  Cameron  states: 
"That  the  only  return  conductor  beside  the  rails  provided  for  the 
system  is  an  overhead  No.  0000  wire  extending  from  the  powerhouse 


to  the  intersection  of  State  and  .Seventh  .South  streets;  at  this  point 
it  connects  with  two  No.  o  wires,  one  running  north  on  .State  street  to 
the  intersection  of  First  South  street,  the  other  following  the  Calder's 
Park  line  to  the  intersection  of  Ninth  East  and  Tenth  South  streets. 
These  conductors  are  connected  with  the  rails  at  intervals  of  from 
200  to  400  ft.  Inside  the  paved  district  the  rails  are  bonded  with 
No.  0  bare  copper  wires  fastened  to  the  rails  with  X"'"-  rivets. 
Outside  of  this  district  the  rails  are  bonded  with  two  strands  of  No.  12 
or  three  strands  of  No.  16  bare  copper  wire  riveted  to  the  flange  of 
the  rail.  When  the  lines  were  constructed  connections  were  made 
at  several  points  on  each  line  between  the  rails  and  the  fire  hydrants 
and  also  a  connection  was  made  with  the  water  pipe  in  front  of  the 
power  house." 
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corrosion  in  this  case  was  caused  by  the  return  currents  of  the 
electric  railways,  accelerated  by  the  soluble  salts  contained  in  the 
ground  around  the  pipes. 

The  results  in  brief  of  the  investigations  and  tests  made  by  elec- 
trical engineers  to  determine  the  cause  and  remedy  for  electrolysis 
are: 

That  on  all  single  trolley  railways  where  the  current  leaves  the 
rails  for  the  ground  it  will  flow  to  and  along  the  underground  pipes 
and  wherever  it  leaves  them  corrosion  is  sure  to  result. 

That  ample  metallic  return  conductors  provided  by  thoroughly 
bonding  the  rails  and  connecting  them  every  two  or  three  hundred 
feet  with  overhead  or  underground  conductors  extending  to  the  power 
bouse  will  reduce  the  action   to  a  great  extent  but  will  not  entirely 


These  statements  show  that  the  street  railways  n  this  city  are  not 
provided  with  ample  return  conductors.  The  rails  outside  of  the 
paved  district  are  not  sufficiently  well  bonded  and  the  return  wires 
arc  a  protection  to  the  pipes  only  in  the  district  which  they  cover. 

Before  making  any  recomiiicndatioii  as  to  a  general  plan  for  pro, 
tecting  the  pipes  1  respectfully  ask  that  I  be  authorized  to  purchase  a 
low  reading  voltmeter  and  make  a  complete  electrical  survey  of  the 
pipe  system  to  determine  the  location  and  extent  of  the  pipes  that  are 
in  danger.  If,  however,  you  decide  not  to  authorize  the  survey,  I 
would  recommend  that  the  pipe  on  each  side  of  where  the  breaks 
occurred  on  .Second  South  street,'  be  uncovered  as  far  as  there  is  any 
indication  of  corrosion,  carefully  examined,  and  where  badly  cor- 
roded so  that  there  is  any  danger  of  bursting,  that   the   pipe  be 
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removed.  Kor  the  protection  of  this  pipe  in  the  future  an  overhead 
return  conductor  of  sufficient  size  should  bt-  put  in,  extending  from 
the  power  house  to  and  along  Second  South  street  to  the  intersection 
of  Kighth  West  street  and  connecting  at  this  point  with  the  rails  of 
the  Lake  lireeze  line.  This  conductor  should  be  connected  with  the 
rails  on  Second  South  street  every  200  ft.  If,  after  this  is  done,  the 
pipe  at  this  point  is  still  positive  to  the  ground,  an  insulated  con- 
ductor should  be  laid  along  the  pipe  that  is  in  danger  connecting 
with  it  every  100  ft.,  and  extending  to  and  connecting  with  the 
overhead  return  conductor. 

In  Chicago  E.  B.  Ellicolt,  superintendent  of  city  tele- 
graph, made  the  following  report  to  L.  E.  McGann,  Commis- 
sioner of  Public  Works,  after  the  readings  as  shown  in  Fig. 
3  was  taken  : 

1  have  had  an  examination  made  of  the  ground  return  of  the  street 
railway  company  operating  an  electric  railroad  line  on  South  State 
street  with  the  following  results:  At  the  corner  of  51st  and  State 
streets  a  test  was  made  between  a  30-in.  gas  pipe  and  the  rails  of  the 
street  railway  company.  It  showed  that  there  was  a  current  of  25 
amperes  flowing  from  the  pipes  to  the  rails  at  a  point  where  this  large 
main  was  intersected  with  a  6-in.  gas  pipe  at  51st  street.  In  the 
block  between  50th  and  5 1  st  streets  there  was  found  to  be  a  difference 
of  potential  of  three  volts  between  the  hydrant  and  the  rails,  and  a 
current  flow  of  16  to  20  amperes.  Between  51st  and  52nd  streets, 
near  which  latter  street  is  located  the  power  house  of  the  street  rail- 
way company,  there  is  a  gradual  decrease  in  current  flow,  which 
shows  that  the  ground  return  at  a  point  on  51st  street  and  State  street 
is  very  poor. 

The  railway  company  should  be  required  to  run  the  proper  return 
wires  from  this  point  in  order  to  decrease  the  flow  of  current  from  the 
pipe  to  the  rails.  The  6-in.  gas  pipe  which  was  removed  was  found 
to  be  very  badly  pitted  from  the  action  of  the  current,  and  it  is  no 
doubt  affecting  the  water  mains  in  this  vicinity  and  at  other  points 
along  the  line  which  have  not  as  yet  been  tested. 

The  difference  of  potential  between  the  rails  and  the  gas  and  water 
pipes  should  be  reduced  to  practically  nothing  in  order  to  prevent  the 
deterioration  of  the  pipes.  I  do  not  know  of  any  other  way  of  secur- 
ing this  result  except  to  run  the  proper-sized  copper  return   cables 
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and  make  connections  to  the  rails  at  such  points  that  it  will  prevent 
the  flow  of  current  between  the  pipes  and  the  rails;  or  to  connect  the 
pipe  to  to  the  rails  at  different  points  along  the  line  and  give  the 
current  a  path  to  the  rails  through  a  good  connection. 

I  would  not  want  to  recommend  the  latter  method  without  first  mak- 
ing some  very  careful  an  1  extended  tests.  There  is  no  doubt  that  within 
the  next  year  or  two  it  will  be  necessary  to  replace  many  of  the  water 
mains,  owing  to  their  being  affected  by  carrying  the  street  railway 
return  current,  and  I  am  of  the  opinion  that  a  complete  test  should 
be  made  of  all  the  street  railway  lines  which  parallel  water  thains 
with  a  view  of  determining  where  the  dangerous  points  are,  and  that 
the  railway  companies  be  required  to  remedy  the  defects  in  the 
return  conductors. 


I  would  suggest  that  a  competent  man  be  detailed  for  this  work  and 
the  tests  be  made  at  an  early  date  in  order  that  the  railway  compa- 
nies may  have  an  opportunity  to  correct  the  defects  before  winter. 
The  test  above  referred  to  was  made  with  a  representative  of  the 
Chicago  City  Railway  Company  present,  and  his  reports  will  prob- 
ably show  the  same  results  as  above  given. 

In  the  Salt  Lake  City  report  it  seems  evident  that  there 
has  been  damage  from  the  action  of  the  current  although 
the  soluble  salts  in  the  earth  may  be  a  large  factor  in  the 
results. 

The  Chicago  report  is  based  on  the  readings  taken  in  the 
locality  shown  by  Fig.  3.  The  railway  company  was  instru- 
mental in  making  the  tests  in  order  to  determine  whether  or 
not  the  return  circuit  was  in  good  condition.      It  is  the  policy 


of  the  company  to  have  adequate  returns,  for  it  costs 
many  times  the  amount  to  generate  power  to  force  the  cur- 
rent through  the  earth  and  water  pipes  than  any  damage 
that  might  result  from  electrolysis.  In  order  that  any  cur- 
rent which  may  be  in  the  pipes  may  have  a  good  return  cir- 
cuit and  no  electrolytic  action  result  a  strip  around  the  cir- 
cumference of  the  pipe  is  filed  and  a  copper  band  is  bolted 
firmly  in  place  and  connected  by  an  equalizing  wire  to  the 
rails.  The  faults  in  this  locality,  shown  in  the  map,  will 
soon  be  removed  and  it  is  improbable  that  there  is  another 
place  in  the  whole  system  where  such  results  can  be  found. 
It  cannot  be  denied  that  there  is  danger  of  electrolytic 
action  to  any  underground  pipes  "ftr  metal  conduits  in  the 
vicinity  of  electric  railway  tracks  if  proper  care  is  not  taken 
with  the  construction  and  maintenance  of  the  return  circuit. 
With  the  track  rails  well-bonded  and  the  conductivity  sup- 
plemented by  return  feeders  or  copper  wires  in  the  middle 
of  the  track  and  connected  to  each  rail,  which  is  the  usual 
practice,  there  is  little  reason  to  believe  the  current  will  over- 
come the  high  resistance  of  the  earth  and  flow  along  an  iron 
pipe,  every  joint  of  which  is  a  poor  electrical  connection. 
The  current  takes  the  path  of  least  resistance  and  in  a  good 
return  circuit  this  may  amount  to  a  fraction  of  an  ohm. 
When  current  is  flowing  in  the  gas  or  water  pipes  the  dan- 
ger points  are  the  places  where  the  current  leaves  the  pipes 
to  return  to  the  station  or  at  the  joints  where  electrical  con- 
tact is  poor. 

To  obviate  the  danger  copper  bands  are  placed  around 
the  pipes  at  the  points  where  the  current  is  likely  to  leave 
them  to  retuni  to  the  generators,  and  connected  to  the  rails. 
General  manager  M.  R.  McAdoo  of  the  Paterson,  (N.J.,) 
Railway  Company,  has  had  some  experience  in  this  line. 
About  a  year  ago  the  water  pipes  within  a  radius  of  a  half 
mile  of  the  power  station  were  found  pitted  by  the  action  of 
the  current,  and  electrical  experts  were  engaged  to  make  a 
survey.  All  the  tracks  in  this  area  were  thoroughly 
re-bonded  and  more  feeders  were  strung  to  the  station  and 
connected  to  the  water  mains.  Since  that  time  the  number 
of  breaks  has  been  less  frequent.  It  is  the  opinion  of 
the  general  manager  that  the  question  of  electrolysis  may 
be  solved  by  having  a  good  return  circuit  and  connecting 
the  water  mains  in  the  neighborhood  of  the  station  to  the 
return  circuit. 

Oftentimes  the  tests  made  by  city  authorities  are  uninten- 
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tionally  misleading  anil  grossly  wrong  conclusions  are  drawn. 
Perhaps  a  test  is  made  with  a  niillivoltmeter  and  the  current 
flowing  from  the  tracks  to  the  pipes  calculated.  Such  read- 
ings as  these  may  be  found  in  localities  where  the  trolley 
lines  are  unknown,  and  a  difference  of  potential  exists  be- 
tween gas  and  water  mains  regardless  of  the  fact  that  there 
may  not  be  a  trolley  line  within  miles  of  them.  Not  infre- 
quently when  the  pipes  are  uncovered  the  metal  has  been 
reduced  to  a  mere  film  or  even  perforated.  Such  a  pipe  is 
shown  in  Fig.  4  and  its  emaciated  condition  might  easily 
be  ascribed  to  trolley  currents,  but  fortunately  the  reverse 
can  be  proved.  This  piece  of  gas  pipe  was  taken  out  of  a 
lamp  service  at  the  corner  of  Ogden  avenue  and  Polk  street, 
in  Chicago,  being  accidentally  broken  in  the  setting  of  a 
railway  pole.  No  electricity  had  been  used  on  the  west  side 
of  the  river  at  that  time.  Had  it  been  discovered  a  few 
months  afterwards  when  the  electric  cars  were  in  operation 
the  gas  companv  would  undoubtedly  have  claimed  that  the 
entire  service  was  being  jeopardized  by  the  current.  Such 
evidence  as  this  is  not  even  reliable  and  the  street  railway 
companies  would  do  well  to  fully  investigate  every  phase  of 
the  case  liefore  accepting  such  proofs. 


NEW  REPAIR  SHOP  FOR  THE  ALLEY  L. 


The  repair  shops  and  yards  of  the  South  Side  Elevated 
Railroad  Company  between  6 1st  and  63rd  streets  in  Chicago 
present  a  scene  of  great  activity.  The  work  of  altering  the 
cars  and  assembling  the  electrical  apparatus  for  the  Sprague 
equipment  is  now  in  progress.  There  are  20  cars  near 
completion  and  ready  to  take  the  place  of  the  steam  loco- 
motives. The  steam  service  will  have  to  continue  until  the 
completion   of   the  power   station   at  39th  street,  which  will 


FIG.    I.— CKOSS   SECTION. 

require  at  least  two  months.  It  is  probable  that  some  of  the 
cars  equipped  with  motors  will  have  to  be  recalled  into 
service  for  trailers,  but  this  can  lie  readily  done  by  removing 
the  pinions  and  the  contact  shoes.  The  vestibules  are  very 
compact  and  only  occupy  the  portion  of  the  platforms  to 
one  side  of  the  door. 

The  present  repair  shops  are  jjrovided  with  facilities  for 
keeping  the  locomotives  and  passenger  coaches  in  order. 
It  was  found  necessary  to  construct  another  building  to  care 
for  the  motor  cars.  This  will  be  done  by  extending  the 
elevated  structure  north  to  61st  street  and  using  the  building 
now  occupied  by  the  lighting  plant.  This  is  of  brick,  two 
stories  high,  about  50  ft.  scjuarc ;  on  the  first  floor  are  the 
engines  and  dynamos  which  furnish  the  light  for  the 
elevated  stations,  and  the  second  floor  is  used  for  oHice  pur- 
poses. The  electric  lighting  machinery  will  be  removed 
and  sold.  As  shown  in  Fig.  i  the  structure  is  supported 
on  piers  and  iron  columns  and   provides  for  seven  tracks. 


The  girders  and  columns  were  in  stock,  having  been  left 
from  the  World's  Fair.  Light  brick  walls  will  be  built 
around  the  iron  frame  work. 

On  the  first  floor  will  be  the  carpenter  and  tin  shop,  large 
store  rooms,  waiting  and  toilet  rooms  for  the  employes  and 
the  repair  shop  for  small  parts.  An  elevator  of  sufficient 
capacity  to  elevate   the  trucks  from  the   first   to  the  second 


FIG.  2.— FLOOR   PLAN. 

floor  will  be  installed,  but  the  car  bodies  will  remain  on  the 
second  floor  on  a  level  with  the  elevated  tracks.  In  the 
paint  shop  there  will  be  eight  pits  located  as  shown  in  the 
floor  plan.  Fig.  2. 

The  old  machines  to  be  removed  into  the  new  shop  con- 
sist of  a  wheel  lathe,  a  52-in.  double  headed  lathe,  two 
engine  lathes,  one  a  15-in.  and  one  a  2i-in.,  a  bolt  cutter,  an 
18-in.  shaper  and  a  drill  press.  Other  machinery  necessary 
to  repair  the  electrical  equipment  will  be  procured  later. 


MORE  NIAGARA  POWER  FOR  BUFFALO. 


The  demand  for  electric  power  in  Lluffalo  has  been  so 
great  in  the  last  few  months  that  it  is  necessary  to  add  a 
new  circuit  of  three  wires  to  the  transmission  line.  The 
Niagara  Falls  Power  Company  has  placed  an  order  with 
the  General  Electric  Company  for  seven  new  1,250-h.  p. 
step-up  transformers  of  the  air-blast  type.  The  voltage 
will  be  raised  from  2,200  to  11,000,  but  ultimately  to  22,000, 
and  the  current  is  changed  from  a  two  phase  to  a  three  phase. 
From  the  step-down  transformers  of  the  Cataract  Power  iS: 
Conduit  Company,  which  controls  the  general  distribution 
of  the  current  in  Buffalo,  three  phase  circuits  will  run  to  a 
number  of  induction  motors  which  are  being  installed  in  the 
grain  elevators.  The  Uuffalo  Railway  Company  is  also 
increasing  its  step-down  transformer  and  rotary  converter 
capacity  in  its  Niagara  street  power  station.  In  addition  to 
the  two  500-h.  p.  converters  in  operation  two  more  of  simi- 
lar size  are  being  constructed  by  the  (ieneral  Electric  Com- 
pany. Three  275-k.  w.  step-down  transformers  will  also  he 
added.  These  transformers  re<luce  the  voltage  of  the  three 
phase  current  from  about  10,500  to  375  volts  and  the  rotary 
converter  delivers  a  direct  current  of  550  volts  to  the  bus 
liars  (if  the  station  switchboard. 

The  Metropolitan  road,  Kansas  City,  Mo.,  has  installed  a 
motor  to  drive  its  machine  shop  at  12th  and  Charlotte  streets. 


84  r, 


(^MdS^culvv^%vlcw* 


NEW  FEATURES  OF  THE  BALL  ENGINE. 


Tlu'  illustration  .shows  one  of  llic  enj^incs  manufacturoci 
liy  tlie  Ball  Enjfint.-  Company  of  Erie,  Pa.,  whose  work  is 
well  known  in  electric  railway  plants.  The  engine  shown 
is  eqiiipperl  with  the  Rites  governor  and  automatic  lubricat- 
ing system.  This  governor  was  described  in  our  September 
issue,  page  593.  The  lubrication  is  accomplished  by  a 
gravity  system  of  supply  to  sight  feeders  distributed  at 
necessary  points  over  the  engine.  By  means  of  a  pump 
driven  continuously  from  the  valve  motion  the  oil  is  delivered 
back  to  the  supply  tank  after  use,  making  the  system  auto- 
matic.    A   direct    pressure    may    be    established  on  the   oil 


the  introduction  of  a  gas  capable  of  combining  with  them. 
The  new-  process  insures  a  perfection  of  vacuum  not  obtain- 
able in  lamps  exhausted  in  groups. 

For  street  car  purposes  it  is  essential  that  the  lamps  have 
mechanical  strength,  uniformity  in  current  consumption 
and  long  life  without  a  decrease  in  brdliancy.  A  long  life 
lamp  can  be  secured  which  gives  a  dim  light  but  these  are 
not  economical  as  there  is  little  return  for  the  current  con- 
sumption. The  Edison  lamp  has  an  efficiency  of  4  watts 
per  candle  power.  The  lamps  being  in  series  it  is  important 
that  they  be  uniform,  so  the  railway  lamps  are  made  in 
three  different  classes-for  500,  550  and  600-volt  circuits. 
The  filament  of  cellulose  with  a  hard  graphite  carbon  coat- 


THE   BALL   ENGINE. 


supply  pipes  to  remove  any  obstructions  in  them.  The  oil 
after  leaving  the  bearings  runs  down  to  the  bottom  of  the 
frame  and  from  there  to  a  receiving  tank  near  the  floor 
level,  where  screens  remove  some  of  the  foreign  matter ; 
the  oil  is  pumped  up  to  the  supply  tank  in  greater  quantities 
than  necessary  for  the  engine  and  the  overflow  runs  back  to 
the  lower  tank.  Such  a  gravit)'  system  supplies  the  oil 
free  from  bubbles  which  are  so  great  a  cause  of  annoyance 
with  direct  svstems. 


INCANDESCENT  LAMPS  FOR  STREET 
CARS. 

At  the  lamp  works  of  the  General  Electric  Company  the 
output  of  incandescent  lamps  is  6,500,000  yearly.  For  two 
years  or  more  experiments  have  been  in  progress  to  perfect 
a  new  exhaustion  process,  which  would  do  away  with  the 
mercury  pumps.  This  has  been  accomplished  by  means  of 
a  small  mechanical  pump  which  exhausts  one  lamp  at  a 
time.  The  natural  residual  gases,  which  are  always  a  source 
of  much  trouble,  are  thoroughly  removed  from  the  lamps  by 


ing  is  so  shaped  and  "anchored  as  to  be  free  from  injury  from 
vibration.  In  this  lamp  the  anchor  is  set  in  the  stem  and 
this  combination  checks  the  vibrations  rather  than  holds 
the  filament  risjid. 


ELECTRICITY  ON  LONG  ISLAND. 


The  management  of  the  Long  Island  Railroad  announces 
that  a  considerable  portion  of  its  suburban  system  is  to  be 
equipped  for  electric  traction,  and  does  so  without  any 
qualifj'iiig  statements  as  to  the  equipment  being  experi- 
mental. The  officers  of  the  company  say  that  they  are 
confident  that  electricity  will  do  the  work  better  than  it 
is  now  done  by  steam  locomotives.  The  reason  for  the 
change  is  the  construction  of  a  tunnel  under  East  river  to 
connect  the  present  Flatbush  avenue  terminal  in  Brooklyn 
with  the  business  center  of  New  York,  which  could  scarcely 
be  used  with  steam  for  motive  power.  The  preliminary 
steps  for  the  building  of  the  tunnel  are  now  in  progress  and 
it  is  estimated  that  two  and  one-half  years  will  be  required 
for  its  completion.  The  change  to  electricity  will  not  be 
made  until  that  time. 
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Alabama. 
Birmingham,  Ala.— Bids  will  be  received  by  the  liirmiiigham 
Traction  Company  until  December  15  on  6.5  miles  of  track,  60  and 
56-lb.  rail,  12  crossings,  12  switches,  S  curves,  bonds,  furnishing  and 
stringing  No.  o  trolley  wire,  furnishing  and  stringing  No.  0000  feeder 
wire,  two  1 25-k.  w.  generators  and  switchboard,  engines,  boilers  and 
traveling  crane;  4  cars,  4  trucks,  motor  equipments  for  4  new  and  2 
old  cars.  George  H.  Clark  is  engineer  and  G.  M.  Williams,  general 
manager. 

California. 

San  Luis  Obispo,  Cal.— R.  E.  Jack  has  been  granted  a  franchise 
to  build  a  car  line  in  Higuera  street. 


Oakland,  Cal. — The  Piedmont  &   Mountain  \'iew  Railroad  has 
been  practically  absorbed  by  the  Realty  Syndicate. 


San  Fkancisco,  Cal. — It  is  said  that  Spreckles  will  ask  the  super 
visors  for  a  franchise  to  build  an  electric  railway  in  Bush  street. 


San  Diego,  Cal.— Receiver  A.  E.  Dodson  offered  the  road  of  the 
Citizens'  Traction  Company  for  sale  by  auction  November  18,  at  the 
minimum  price  of  S40.000,  but  no  bidders  appeared. 


Redlands,  Cal. — To  promote  the  construction  of  an  electric  rail- 
way the  Redlands  Orange  Grove  &  Water  Company  offers  to  take 
S2,ooo  of  the  bonds  of  any  company  formed  for  such  purpose.  .A 
horse  car  line  is  now  operated. 


Chicag:o. 

Chicago. — Consents  for  the  long-desired  trolley  line  on  Evanston 
avenue  have  been  obtained  by  the  North  Chicago  Street  Railroad 
Company.  

Chicago. — Charles  T.  Yerkes  has  declared  his  intention  of  equip- 
ping North  and  West  Chicago  Street  Railroad  cars  with  fenders  in 
compliance  with  the  ordinance. 


Chicago. — Charles  T.  Yerkes,  it  is  said,  has  succeeded  in  financ- 
ing the  Northwestern  Elevated  Railroad,  and  it  is  expected  that 
construction  will  be  resumed  the  coming  year.  The  Northwestern 
was  projected  in  i8i;2.  Two  years  later  work  was  begun  and  con- 
tinued until  i8()6  with  an  outlay  of  S5,2oo,ooo.  Nearly  all  of  the 
concrete  foundations  have  been  laid,  rendering  it  possible  to  erect 
the  iron  superstructure  in  a  very  short  time.  A  suitable  location  for 
the  power  house  has  been  acquired,  with  an  ample  supply  of  pure 
lake  water  for  condensing. 

Chicago.— The  Englewood  &  Chicago  Electric  Street  Railway 
Company  will  equip  its  cars  with  fenders  in  compliance  with  the  city 
fender  ordinance.  The  Chicago  Electric  Transit  Company,  a  ^'erkes 
corporation,  has  obtained  frontage  consents  for  the  construction  of 
four  miles  of  road  on  which  work  will  begin  immediately.  The 
North  Chicago  .Street  Railroad  has  obtained  frontage  consents  for  a 
trolley  line  in  Dearborn  avenue.  Right  of  way  for  an  electric  rail- 
road along  the  Illinois  and  Michigan  Canal  is  asked  by  a  syndicate 
of  Chicago,  Ottawa  and  Streator  men.  Among  those  interested  are 
W.  H.  Holcomfj  and   H.  D.  Judson  of  Chicago. 


Colorado. 

Denver,  CoL.— President  George  H.  Holt  says  the  Denver  City 
Cable  Company  will  discard  the  rope  and  put  in  an  electric  system 
with  a  view  to  reducing  the  heavy  operating  expenses. 


Connecticut. 

Shelton,  Conn.— It  is  said  the  Shelton  Street   Railway   will  be 
extended  along  the  river  to  Paradise  Green. 


Delaware. 

Wilmington,    Del.— The   Wilmington   City    Railway   Company 
contemplates  an  extension  across  the  Washington  bridge. 


Wilmington,  Del.— Jacobs  &  Vandegrift,  of  Philadelphia,  have 
begun  work  on  their  contract  to  build  the  Wilmington  &  Brandywine 
Springs  Railway. 

Wilmington,  Del.— The  Elsmere  &  Wilmington  Electric  Rail- 
way, 1.5  miles  in  length,  was  formally  placed  in  operation  recently. 
D.  W.  Taylor  is  president  of  the  company. 


Newport,  Del.— The  Newport,  New  Castle  &  Wilmington  Rail- 
way Company  has  been  organized  with  Thomas  Holcom  of  New 
Castle  president,  and  J.  A.  Cranston  of  Newport  secretary.  An  elec- 
tric road  will  be  built  from  Newport  to  Wilmington,  via  New  Castle 


Georgia. 

Atlanta,  Ga.— The  Consolidated  Street  Railway  Company  has 
decided  to  equip  its  cars  with  the  Security  fender. 


Savannah,  Ga. — The  council  has  granted  radical  changes  in  the 
routes  of  Savannah's  street  railway,  adding  many  miles  of  doub'e 
track. 

Illinois. 

Rock  Island,  III.— Contracts  have  not  been  let  for  the  new 
machinery  for  the  Tri-City  Company's  power  station. 


Elgin,  III.— The  Elgin  City  Railway  Company  has  filed  a  mort 
gage  to  David  S.  Wegg,  securing  an  issue  of  §200,000  of  bonds. 

Freeport,  III.— The  management  of  the  electric  car  line  is 
figuring  on  extending  to  Beebe's  wood  and  converting  it  into  a 
pleasure  resort. 

QuiNCV,  III. — Business  men  are  reviving  the  project  to  build  an 
electric  railway  from  Ouincy  south  through  Payson,  Plaiuville  and 
other  points  in  Pike  county. 

Peoria,  III.— The  Central  Railway  Company  plans  an  extension 
of  its  lines  north  to  connect  with  its  recent  acquisition,  the  Glen  Oak 
&  Prospect  Heights  Street  Railway. 

Salem,  III. — The  Illinois  &  Southern  Construction  Company  has 
been  incorporated  to  build  an  electric  railway.  Capital  stock 
52,500;  incorporators,  C.  H.  Neff,  W.  C.  Irwin  and  A.  N.  Rooks. 

East  St.  Louis,  III.  John  K.  Uiy,  one  of  the  promoters  of 
the  East  St.  Louis  6t  Belleville  Electric  Railway,  says  that 
the  grading  of  the  roadway  will  begin  before  the  end  of  the  year. 
Condemnation  proceedings  cause  the  delay. 


Salem,  III.— The  Wabash  &  Mississippi  Construction  Company 
has  been  incorporated  to  build  and  operate  an  electric  railroad  from 
East  St.  Louis  through  the  counties  of  St.  Clair,  Madison,  Clinton, 
Clay.  Richland  and  Lawrence.  Capital  stock,  $2,500;  incorporators, 
C.  H.  Neff,  W.  C.  Irwin  and  A.  N.  Rooks. 


KocKFORi),  III.  James  S.  Ticknor  has  sold  his  interest  in  the 
Rock  River  Electric  Railway  project.  E.  M.  Hopkins  of  Chicago  is 
to  be  the  president,  J.  S.  Ticknor,  Rockford,  the  secretary,  and  Mayor 
Schneider  of  Oregon  the  treasurer  of  the  new  company.  The  com- 
pany is  now  completing  the  right  of  way. 


Ea.st  St.  Lot;is,  111.— An  electric  railway  1 1  miles  in  length  will 
be  built  by  the  St.  Clair  Turnpike  Company.  I).  P.  Alexander,  a 
director  of  the  company,  represents  capitalists  who  have  ac(|uired 
control  of  the  stock,  and  who  have  ample  capital  to  build  the  road  at 
once.     Surveyors  are  laying  (jut  the  route. 
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Aurora,  li.l..— Promoters  of  the  Aurora,  ^■orkville  &  Morris 
Electric  Railway  are  awaiting  with  interest  the  decision  uf  the  court 
in  the  condemnation  suits  brought  by  the  Aurora  &  Geneva  Railway. 
If  it  is  decided  that  companies  organized  under  the  horse  and  dummy 
act  can  not  condemn  land  they  will  incorporate  under  the  general 
railroad  law.  

JOLiET,  III.— Col.  John  Lambert,  manager  of  the  Consolidated 
Steel  «:  Wire  Company,  is  the  principal  backer  of  a  company  which 
is  getting  the  consents  of  the  property  owners  to  build  an  electric 
railway,  taking  in  the  principal  business  streets  not  already  used  by 
the  Joliet  Street  Railway,  and  branching  out  to  Rockdale,  three  miles 
southwest.  

East  St.  Louis,  III.— The  St.  Louis  &  Belleville  Suburban  Rail- 
road Company  has  been  incorporated  to  build  a  line  over  the  St. 
Clair  Turnpike.  Capital  stock  $^50,000;  incorporators,  George  Town- 
send  and  William  T.  Reed,  general  contractors,  of  Chicago,  Wilber 
N.  Horner,  attorney,  of  Chicago,  ex-Judge  Alonzo  S.  Wilderman, 
of  Belleville,  and  John  Niemes,  contractor  and  mason,  of  East  St. 
Louis.  

Peoria,  III. — Stockholders  of  the  Glen  Oak  &  Prospect  Heights 
Electric  Railway  met  November  26  and  authorized  President  Monroe 
Seiberling  to  sell  the  property  to  Walter  Barker,  president  of  the 
Central  Railway.  A  few  minutes  later  a  deed  was  filed  for  record 
and  Mr.  Barker  took  possession.  The  Central  now  controls  all  lines 
in  the  city  and  is  better  prepared  to  fight  the  new_  Peoria  &  Pekin 
Traction  Company,  which  is  making  great  headway. 


Indiana. 

Anderson,  Ind. — Noah  J.  Clodfelter  has  obtained  for  his  Indiana 
Traction  Company  an  extension  to  July,  1898,  from  the  Fairmount 
council.  

Jeffersonville,  Ind. — Storage  batteries  will  be  placed  on  the 
street  cars  as  an  experiment  by  the  new  owner,  Capt.  Edward  J. 
Howard.  

Huntington,  Ind. — The  Huntington  Street  Railway  Company, 
which  expects  to  build  eight  miles  of  track,  was  granted  a  franchise 
November  24.  

Terre  Haute,  Ind. — Receiver  Jump's  petition  to  the  court  for 
authority  to  borrow  $25,000  to  buy  boilers  and  enlarge  the  capacity 
of  the  street  railway  and  electric  lighting   plant  has  been  allowed. 


Jeffersonville,  Ind. — Captain  Edward  J.  Howard  of  the  Howard 
Shipyards  in  Jeffersonville  will  take  possession  of  the  Jefferson  City 
Street  railway  at  once  and  equip  the  cars  with  electric  motors.  The 
dynamos  supplying  current  will  be  set  up  at  the  shipyard  planing 
mills,  where  he  has  ample  power. 


Iowa. 

Des  Moines,  Ia. — The  Des  Moines  Street  Railway  Company  con- 
templates extending  its  system  two  miles,  to  \alley  Junction. 


Boone,  Ia.— The  Boone  Electric  Street  Railway  went  into  opera- 
tion November  15.  President  L.  \V.  Reynolds  expects  to  extend  the 
line  next  spring  to  Incline,  and  to  establish  a  pleasure  resort. 


Council  Bluffs,  Ia.— A  special  election  will  be  held  December 
I  to  vote  on  the  question  of  extending  the  lines  and  franchise  of  the 
Council  Bluffs,  Lake  Manawa  &  East  Omaha  Construction  Company. 


Mason  City,  Ia.— The  success  of  the  Mason  City  &  Clear  Lake 
Traction  Company's  freight  and  passenger  line  is  causing  the  pro- 
motion of  similar  roads.  One  of  these  is  to  run  northwest  through 
Fertile  to  Lake  Mills,  also  southeast  through  Coldwater  to  Rockford. 
Another  line  is  to  run  from  Charles  City  to  Hampton  and  from  Clear 
Lake  to  Belmont. 

Kansas. 

Pittsburg,  Kan.— Work  is  soon  to  begin  on  the  extension  of  the 
Pittsburgh,  Frontenac  &  Suburban  Electric  Railway  from  Chicopee 
to  Weir  City  and  Columbus.  Weir  City  has  granted  a  franchise  to 
the  Pittsburg  &  Columbus  Railway  Company. 


Fort  Scott,  Kan. — The  Citizens'  Railway  Company  has  been 
incorporated  to  operate  an  electric  road  and  power  plant  in  Fort 
Scott.  Capital  stock,  S6o,ooo;  directors,  W.  B.  Hurst,  W.  H.  P'rost, 
H.  C.  Post,  C.  B.  McDonald,  W.  D.  Lowry.  D.  P.  Thomas,  Grant 
Hornaday,  W.  C.  Perry  and  John  H.  Crain,  all  of  Ft.  Scott. 


Kentucky. 

Ashland,  Kv. — The  Ashland  Improvement  Company,  largely 
interested  in  the  Ashland  &  Cattlettsburg  Street  Railway,  has  made 
an  assignment  to  Willis  L.  Ringo,  general  manager  of  the  railway. 


Maryland. 

Balti.viore,  Md. — The  Central  Railway  Company  has  installed 
265  cells  of  storage  battery  to  equalize  the  load  on  the  Preston  street 
power  house. 

Belair,  Md. — Water  power  will  be  used  by  the  Belair  &  Havre 
de  Grace  Electric  Railway  Company  to  generate  electricity.  The 
turbines  and  generators  will  be  located  on  Deer  Creek. 


Baltimore,  Md. — The  Garrison  Avenue  Railroad  Company  has 
been  incorporated  to  build  a  line.  Capital  stock,  §100,000;  incor- 
porators, Nelson  Perin,  W.  A.  House  and  Mr.  Offutt. 


Sanford,  Me. — C.  A.  Bodwell,  superintendent  of  the  Mousam 
River  Railroad,  says  that  everything  is  favorable  to  the  construction 
of  the  new  road  in  the  spring.  The  line  will  extend  a  distance  of  20 
miles  from  Sanford  to  Cape  Porpoise. 


Baltimore,  Md. — The  Central  Railway  Company  has  begun  work 
to  connect  its  Canton  extension  with  the  Canton,  Sparrows  Point  & 
North  Point  Railway.  Fifteen  closed  cars  are  being  built  by  the  City 
Passenger  Railway  Company  for  the  Green  line. 


Baltimore,  Md. — A  mortgage  to  cover  an  issue  of  $1,250,000  of 
bonds  has  been  given  by  the  Baltimore  &  Northern  Railway  Com- 
pany, which  is  a  consolidation  of  the  Falls  Road  Electric  Railway 
Company  and  the  Pikesville,  Reistertown  &  Emory  Grove  Railroad 
Company.  

Baltimore,  Md. — The  petition  of  the  Baltimore,  North  Point  & 
Bear  Creek  Railway  Company  for  permission  to  lay  track  on  the 
Mount  Carmel  road  has  been  taken  under  advisement  by  the  Balti- 
more county  commissioners.  The  application  is  opposed  by  the  East 
Baltimore  &  North  Point  Railroad. 


Baltimore,  Md. — It  is  said  that  the  Columbia  &  Maryland  Rail- 
way has  passed  into  the  control  of  John  E.  Searles'  railroad  and 
steamboat  syndicate,  William  L.  Elkiiis  and  P.  A.  B.  Widener  of 
Philadelphia  selling  their  interests.  David  M.  Newbold  and  Robert 
S.  Carswell  of  Baltimore  retain  their  large  holdings. 


Belair,  Md.— W.  P.  Husband  of  the  Havre  de  Grace  &  Belair 
Electric  Railway  Company  has  applied  to  the  county  commissioners 
for  right  of  way  between  Helair  and  Aberdeen.  Seventeen  miles  of 
single  track  is  to  be  laid  through  Fountain  Green,  Fulford,  Church- 
ville,  Carson's  Run  and  Aberdeen  to  Havre  de  Grace,  thus  penetrat- 
ing the  most  thickly  populated  districts  of  the  county.  Freight  will 
be  carried  as  well  as  passengers. 


Massachusetts. 

Marshfield,  Mass.— An  electric  street  railway  is  to  be  built  from 
Marshfield  depot  to  Brant  Rock. 

Newton,  Mass.— The  Newton  Street  Railway  Company  is  said  to 
be  planning  a  new  power  station  and  car  house. 

FiTCHiiURG,  Mass.— The  Fitchburg  &  Suburban  Railroad  Com- 
pany has  been  granted  a  franchise  over  the  route  asked. 

Springfield,  Mass.— The  ties  distributed  along  the  route  of  the 
Springfield  &  Southwestern  Electric  Railway  have  been  attached  on 
claims  for  transportation,  etc. 

Newburvport,  Mass.— Right  to  extend  to  Groveland  has  been 
granted  to  the  People's  Street  Railway  Company.  The  capital  stock 
will  be  increased  $20,000  to  provide  the  funds. 
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Norfolk,  Mass.— Permission  to  establish  a  pleasure  resort  half 
way  between  Dedham  and  Norwood  has  been  granted  to  the  Norfolk 
Central  Street  Railway  Company  by  the  Railroad  Commissioners. 


Natick,  Mass. — The  Needham  selectmen  have  granted  a  fran- 
chise to  the  Natick  &  Cochituate  Street  Railway  Company  for  an 
electric  railroad  through  Needham  from  the  Wellesley  line  to  the 
Dedham  line. 


Boston,  Mass. — The  state  railroad  commissioners  have  refused 
to  ratify  the  lease  of  the  West  End  Street  Railway  to  the  Boston 
Elevated  Railroad  Company  on  the  ground  that  a  lease  would  be 
against  public  policy.  

Milton,  Mass.— The  petition  of  the  Boston,  Milton  &:  Brockton 
Street  Railroad  Company  for  a  franchise  has  been  given  a  hearing 
by  the  Milton  selectmen.  The  petition  of  the  Quincy  &  Boston 
Street  Railway  Company  was  also  heard. 


Palmer,  Mass. — The  directors  of  the  Palmer  &  Monson  Electric 
Railroad  Company  nave  chosen  C.  F.  Grosvenor,  president;  I'"..  G. 
Hastings,  vice-president,  and  Rufus  Flynt,  secretary  and  treasurer. 
It  was  voted  to  accept  the  franchise  granted  by  the  town  of  Palmer. 


Webster,  Mass. — Directors  of  the  Webster  X:  Dudley  Electric 
Railway  Company  have  voted  not  to  accept  the  franchise  and  to  dis- 
solve the  company.  Edgar  S.  Hill  is  making  arrangements  with  the 
New  England  Railroad  Company  to  have  an  extra  track  put  in  from 
Webster  station  to  Elliott's  Shore  and  run  electric  cars  during  the 
summer. 

Marshfield,  Mass. — The  Brant  Rock  &  Duxbury  Beach  Elec- 
tric Railroad  Company  has  been  organized  to  build  six  miles  of  road 
from  Marshfield  station  to  Brant  Rock  and  Duxbury.  Work  is  to 
begin  at  once.  Capital  stock,  $50,000;  I.  L.  Currier,  405  Main  street^ 
Worcester,  president  and  treasurer;  Bradley  S.  Bryant,  secretary; 
George  H.  Thomas,  Charles  J.  Sprague,  Henry  C.  Phillips,  Charles 
Atwood  and  Walter  Peterson  of  Brant  Rock,  directors. 


Norfolk,  Mass. — The  Norfolk  Southern  Street  Railway  Company 
has  been  incorporated  with  a  capital  of  $150,000.  The  board  of 
directors  are  John  C.  Lane,  Norwood,  Robert  S.  Gray,  Walpole,  Joseph 
J.  Keeley,  Walpole,  Edward  E.  Draper,  Boston,  George  S.  Korbush. 
Brookline,  Frederick  .S.  Lane,  Foxboro,  and  Aaron  R.  Sanderson 
Boston.  The  road  will  be  seventeen  miles  in  length,  starling  at  the 
junction  of  Washington  street  and  Railroad  avenue,  in  Norwood  and 
extending  through  Walpole  and  Foxboro  to  the  railroad  station  in 
Mansfield.  

Michifi^an. 

Three  Rivers,  Mich. — The  proposed  electric  railway  from  Three 
Rivers  to  Leonidas  is  being  actively  promoted. 


Detroit,  Mich. — Dearborn  township  has  granted  a  franchise  to 
the  Detroit,  Ann  Arbor  &  Ypsilanti  Street  Railway  Company. 


EsCANABA,   .Mich — The   Escanaba  Electric   Street   Railway  has 
ceased  operation.  President  J.  Lillie  having  found  it  a  losing  venture. 


Lansing,  Mich. — The  scheme  to  build  an  electric  railway  from 
Lansing  north  through  St.  Johns,  Ithaca  ami  St.  Louis  is  still  being 
agitated.  

Adrian,  Mictr.— Once  more  has  the  sale  of  the  Adrian  Street 
Railway  been  postponed,  as  it  is  doubtful  whether  Judge  Chester  will 
confirm  the  best  bid  of  S625. 


Detroit,  Mich. — Springwells  township  has  granted  a  franchise 
for  an  electric  road  over  Michigan  avenue  to  the  Detroit  &  Ann 
Arbor  Electric  Railway  Company,  in  which  John  A.  Russell  is 
interested. 

Monroe,  Mich. — The  council  has  granted  a  street  railway  fran- 
chise to  A.  E.  Riopelle.  C.  W.  O'Brien  and  Leopold  Freud,  who  will 
give  a  bond  as  an  evidence  of  good  faith,  and  construct  a  steel  bridge 
over  the  River  Kaisin. 


Lansing,  Mich.— A  company  is  being  organized  by  Judge  Mont- 
gomery and  Senator  F.  L.  Dodge  of  Lansing;  Senator  E.  Mudge  of 
Maple  Rapids;  George  W.  Stone  of  Ithaca,  and  C.  C.  Vaughan  of  St. 
Johns,  to  build  the  long-talked-of  electric  railway  between  those 
places. 

Detroit,  Mich.— Col.  Seymour  Brownell,  of  28  High  street.  West, 
has  succeeded  in  interesting  Detroit  capitalists  in  his  scheme  to  build 
an  electric  railway.  His  associates  have  purchased  a  controlling 
interest  in  the  capital  stock  of  the  Detroit  &  Howell  Plank  Road 
Company.  

Grand  Rapids,  Mich. — A  new  franchise  is  asked  by  the  Consoli- 
dated Street  Railway  Company  on  the  ground  that  it  cannot  do  busi- 
ness under  the  present  burdens.  In  return  for  more  liberal  pro- 
visions the  company  promises  to  make  extensions  and  improvements 
costing  Si 00,000. 

Flint,  Mich. — The  council  has  voted  a  franchise  to  Hon.  Samuel 
W.  Smith  and  Joseph  E.  Sawyer  of  Pontiac  and  George  E.  Taylor  of 
Flint  for  the  proposed  electric  railway  from  Pontiac  to  Flint.  A  sur- 
vey of  the  road  has  just  been  completed.  Mr.  Taylor  says  work  will 
be  begun  by  May  i,  i8g8,  and  cars  will  be  running  before  Novem- 
ber,  1S99.  

Detroit,  Mich. — The  Detroit  &  Northern  Railway  Company  has 
been  incorporated  to  construct  an  electric  line  between  Mt.  Clemens 
and  Marine  City,  32  miles  in  length.  Right  of  way  has  been  obtained 
and  construction 'is.-expected  shortly  to  begin.  Capital  stock,  S356,- 
000;  incorporators,  Fred  Woodbourne,  St.  Paul;  Luther  S.  Cushing, 
St.  Paul;  John  Townsend,  St.  Paul;  Arthur  P.  Lothrop,  St.  Paul; 
George  E.  Smith,  Detroit;  Clarence  A.  Lightner,  Detroit,  and  Edwin 
Denby,  Detroit.  

Detroit,  Mich. — The  old  power  house  of  the  Fort  Wayne  &  Belle 
Isle  Railway,  at  Detroit,  which  has  been  out  of  use  since  the  consoli- 
dation of  the  street  railway  companies  has  been  purchased  by  the 
Detroit,  Ypsilanti  &  Ann  Arbor  Suburban  Railway  Company.  The 
property  will  be  removed  to  Wayne  to  furnish  power  for  the  new  line 
that  will  connect  Detroit  with  Ypsilanti  and  Ann  Arbor.  The  work  of 
removing  the  power  house  will  be  started  within  two  weeks.  It  is 
thought  that  cars  will  be  running  over  the  new  line  by  January  1. 


Df.troit,  Mich. — The  Detroit,  Ann  Arbor  &  Ypsilanti  Electric 
Railway  Company  has  been  incorporated.  Capital  stock  §400,000; 
incorporators,  James  D.  Hawks,  president  of  the  Detroit  cS:  Macki- 
nac Railway,  S.  F.  Angus,  John  C.  Liggett,  Ohadiah  Bingham  and 
M.  J.  (iriffin  of  Detroit.  The  road  will  be  43  miles  in  length,  extend- 
ing from  the  terminus  of  the  Detroit  Electric  Railway  to  a  connec- 
tionwith  the  Ann  Arbor  &  Ypsilanti  Motor  Road  at  the  city  limits  of 
Ypsilanti.  M.  J.  Griffin,  as  contractor,  will  immediately  begin  work 
in  Springwells.  

Minnesota. 

St.  Cloud,  Minn. — Receiver  Clark  of  the  car  line  has  been  given 
leave  by  the  bondholders  to  expend  $3,500  for  new  motors,  etc.  The 
road  is  now  said  to  be  paying  expenses. 


Missouri. 

Kansas   City,   Mo. — W.  C.   Weaver,   superintendent,  is  buying 
material  with  which  to  improve  the  Northeast  Electric  Railway. 


St.  Louis,  Mo.— Construction  is  soon  to  begin  on  the  Lindell  Rail- 
way Company's  14-miIe  extension  to  Creve  Coeur  Lake.  Specilica- 
tious  arc  being  prepared. 

St.  Louis,  Mo.— The  Russell  Place  &  Oak  Hill  Railway  Company 
has  been  incorporated  with  $2,000  capital  stock  by  G.  W.  Barker,  T 
G.  Russell  .and  C.  G.  Russell. 


St.  Louis,  Mo,  Tlie  Norlh  &  South  Railway  bill,  granting  un- 
known persons  right  to  construct  100  miles  of  street  railroad,  has 
passed  the  house  of  delegates. 


Kansas  City,  Mo.— A  franchise  has  been  granted  the  East  Side 
I'.lcctric  Railway  Company  by  the  lower  house  of  the  city  council.  It 
is  said  Mayor  Jones  will  veto  thit  ordinance. 
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Shelbina,  Mo— Orville  G.  Wales,  1500  Chemical  building,  St. 
Louis,  is  promoting  an  electric  railway  between  Shelbina  and  Shelby- 
ville.  Interested  in  the  project  are  Dr.  McCuIly,  W.  H.  Warren,  and 
T.  K.  Hughes  of  Shelbina. 

Nebraska. 

Lincoln,  Neh.— Krnest  C.  Ames,  master  in  chancery,  will  sell  the 
Lincoln  Street  Railway  December  17,  by  order  of  the  United  States 
court,  on  petition  of  the  New  York  Security  &  Trust  Company. 


New  Hampshire. 

Portsmouth,  N.  H.— The  Portsmouth,  Kittery  &  York  Electric 
Railway  will  be  extended  through  Newcastle  and  Rye  to  Hampton 
as  soon  as  conditions  will  permit  in  the  spring. 


New  Jersey. 


New  Brunswick,  N.  J. — The  Brunswick  Traction  Company  has 
received  permission  from  the  Fiscataway  township  committee  to 
extend  its  Ime  from  Bound  Brook  to  Dunellen. 


Mount  Vernon,  N.J. — John  H.  Starin,  owner  of  Glen  Island,  and 
others  have  applied  for  a  franchise  to  build  an  electric  railway  from 
the  railway  station  to  the  Glen  Island  dock. 

Hackensack,  N.  J.— The  Bergen  County  Traction  Company, 
operating  between  Fort  Lee  and  Englewood,  it  is  said,  will  apply  for 
a  franchise  next  spring  for  a  line  through  Hackensack. 


South  Orange,  N.  J. — The  South  Orange  &  Maplewood  Traction 
Company  has  been  incorporated  to  construct  a  line.  Capital  stock, 
$100,000,  with  §25,000  paid  in;  incorporators,  Henry  A.  Page,  South 
Orange;  Edward  D.  Page,  New  York,  and  Frank  Brewer,  West 
Orange.  

Morristown,  N.  J. — The  Speedwell  Lake  Railroad  Company  has 
been  incorporated  to  build  and  operate  a  line  from  the  terminus  of 
the  Rockaway  Valley  Railway  to  Speedwell  avenue,  Morristown- 
Capital  stock,  $50,000;  incorporators,  Frederick  H.  Ue  Coster,  Rich- 
ard B.  Moriarty,  Mahlon  Pitney,  Frederick  V.  Pitney  and  Frederick 
S.  Smith  of  Morristown,  Byron  K.  and  George  W.  Stickle  of  Rock- 
away,  N.  J. 

New  York. 

Schenectady,  N.  Y. — The  Schnectady  Railway  Company,  it  is 
said,  will  make  extensions. 

Nyack,  N.  Y. — The  Nyack  Traction  Company  has  applied  for  per- 
mission to  construct  an  electric  street  railway. 


Rockaway,  N.  Y. — The  Rockaway  Village  Railway,  has  been  pur- 
chased, it  is  said,  by  the  Long  Island  Railroad  Company. 


Westfield,  N.  Y. — The  Princess  Bay  Electric  Railway  Company 
has  been  granted  a  franchise  by  the  Westfield  highway  commis- 
sioners.   

Buffalo,  N.  Y. — The  Buffalo  Traction  Company  has  given  a  bond 
of  $200,000  to  guarantee  the  construction  of  its  lines  as  provided  in  its 
tranchise.  

Nyack,  N.  Y. — George  F.  Kissam  of  New  York,  is  president  of  the 
new  Nyack  Traction  Company.  A.  B.  Wilgusof  New  York,  is  also 
interested. 

Buffalo,  N.  Y. — East  Aurora  has  granted  a  franchise  to  the 
Buffalo,  Hamburg  &  Aurora  Electric  Railway  Company  for  a  line 
along  Main  street. 

Brookyn,  N.  Y. — The  Sea  View  Elevated  Railroad  has  been  pur- 
chased and  will  be  equipped  with  electricity  by  the  Brooklyn  Heights 
Railroad  Company. 

Patchogue,  N.  Y.— The  Patchogue  &  Port  JeEferson  Traction 
Company  will  decline  the  franchise  granted  by  Patchogue,  hoping  to 
obtain  a  more  liberal  one. 


Staten  Island,  N.  Y.— The  Princess  Bay  Railroad  Company, 
which  was  recently  incorporated  to  build  1.5  miles  of  electric  road, 
has  received   its  franchise. 


Brooklyn,  N.  Y. — The  Brooklyn  Heights  Railroad  Company  will 
apply  to  the  aldermen  for  the  privilege  of  building  from  Flatbush  to 
Bath  Beach  and  Bensonhurst. 


Marcellus,  N.  Y. — The  Marcellus  Electric  Railroad  Company 
has  filed  its  consents  for  the  construction  of  an  electric  road  from 
Marcellus  to  Marcellus  Station. 

New  York,  N.  Y. — The  state  railroad  commissioners  have  given 
the  Metropolitan  Street  Railway  Company  permission  to  change 
from  horses  to  electric  conduit  on  the  86th,  io6th  and  125th  street 
lines. 

Whitehall,  N.  Y. — G.  S.  Leavenworth  has  made  preliminary 
surveys  of  the  20  miles  of  road  to  be  built  between  Whitehall  and 
West  Paulet,  Vt.,  by  the  Whitehall  &  Granville  Electric  Railway 
Company. 

New  York,  N.  Y. — The  Fulton,  Wall  &  Cortlandt  Street  Ferries 
Railroad  Company's  property  was  sold  December  2  by  L.  J.  Phil- 
lips &  Co.,  under  foreclosure  of  mortgage  instituted  by  the  Central 
Trust  Company. 

Albany,  N.  Y. — T.  D.  Welch  of  Ravena,  N.  Y.,  has  taken  the  con- 
tract to  build  the  electric  railway  from  Nassau  village  to  Brainard 
Station,  a  distance  of  seven  miles.  Several  teams  and  100  men  are 
at  work  grading. 

Patchogue,  N.  Y. — An  amended  franchise  has  been  granted  the 
Patchogue  &  Port  Jefferson  Traction  Company,  of  which  J.  B. 
Swezey  is  secretary.  Sixty  days  are  given  in  which  to  accept  or 
decline  the  franchise. 


New  York,  N.  Y. — Electric  cars  were  placed  in  service  November 
4,  on  the  Fourth  and  Madison  avenue  lines  of  the  Metropolitan 
Street  Railway.  By  January  i  the  company  will  have  installed  elec- 
tricity on  40  miles  of  track. 

New  York,  N.  Y. — Permission  to  construct  a  horse  car  line  in 
Wall,  Pine,  Liberty,  Cortlandt,  and  William  streets  is  asked  by  the 
Fulton,  Wall  &  Cortlandt  Street  Ferries  Railroad  Company,  under 
franchises  granted  in  1885. 

Jamaica,  N.  Y. — The  Long  Island  Electric  Railway  Company  has 
been  given  more  time  in  which  to  complete  the  construction  of  its 
line  on  South  and  Hay  streets.  The  company  also  asks  a  franchise 
to  run  its  cars  on  Fulton  street. 


Albany,  N.  Y. — The  Greenbush  &  Nassau  Electric  Railway  Com- 
pany has  contracted  with  the  Columbia  Power  Company  for  300  horse 
power,  thereby  postponing  the  construction  of  its  own  power  plant- 
Cars  are  expected  to  be  running  by  February  1. 


Pelham  Manor,  N.  Y.— The  Pelham  Park  Railroad  Company 
has  petitioned  the  board  of  aldermen  for  a  franchise  to  construct  two 
extensions  of  the  horse  car  line  from  Bartow  Station  to  City  Island, 
with  a  branch  to  the  city  limits  at  Pelham  Manor. 


Saratoga,  N.  Y. — Civil  Engineer  Robert  E.  Dunston,  Samuel  J. 
Mott  and  W.  S.  Winchester  of  Saratoga  Springs  are  making  a  survey 
of  the  projected  electric  railroad  between  Saratoga  and  Ballston, 
which  is  being  promoted  by  the  Saratoga  Traction  Company. 


Albany,  N.  Y.— Laborers  working  on  the  Greenbush  &  Nassau 
Electric  Railway  are  murmuring  because  their  pay  is  not  forth- 
coming. It  is  said  Belden  &  James  have  not  succeeded  in  floating 
the  Si8o,ooo  of  bonds  which  they  took  to  New  York  with  that  object. 


Watertown,  N.  Y.~The  Consolidated  Watertown  and  the  Water- 
town  &  Brownsville  Street  Railways  were  sold  November  27  under 
foreclosure  of  mortgage  held  by  the  Central  Trust  Company.  Mayer 
Lebkuecher  of  Newark,  N.  J.,  and  C.  T.  Cornell  of  New  York  bought 
the  roads  for  §28,000  above  the  incumbrances. 


Little  Falls.  N.  Y. — The  trustees  of  Frankford  village  have 
granted  a  franchise  for  an  electric  railway  to  Clinton  Beckwith  of 
Herkimer  and  John  \'.  Quackenbush  of  Mohawk,  N.  Y.    Col.  Beck- 
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with  says  the  franchise  will  not  be  accepted  on  account  of  the  pro- 
vision requiring  the  company  to  pay  the  village  2  per  cent  of  the 
gross  earnings. 

Brooklyn,  N.  Y. — The  Brooklyn  Rapid  Transit  Company  has 
obtained  nearly  all  the  consents  required  for  the  i6th  avenue  line, 
which  is  to  be  built  next  spring  to  connect  the  Eastern  District  and 
New  Utrecht.  For  the  12  months  ending  October  ji  the  company 
earned  a  surplus  of  SSq,52q,  against  a  deficit  of  $78,753  for  the  same 
period  preceding. 

Sidney,  N.  V. — The  Delaware  Terminal  Railroad  Company  has 
been  incorporated  to  build  15  miles  of  electric  railroad  from  Sidney 
to  Franklin.  Capital  stock,  $150,000;  incorporators,  Charles  L.  Bur- 
gess, Sigmund  T.  Meyer,  David  S.  Meyer,  John  Neff  and  H.  S.  Meyer 
of  New  York,  Louis  F.  Raymond  of  Franklin,  and  IMmund  R.  Hal- 
sey  of  Newark,  N.  J. 

Brooklyn,  N.  Y. — The  Brooklyn  &  Jamaica  Turnpike  Company 
has  been  incorporated  by  the  backers  of  the  recently  incorporated 
Cross  Country  Railroad  Company.  The  road  will  connect  Brooklyn 
and  Jamaica  with  Flushing  and  the  north  shore  of  Long  Island.  It 
is  said  that  the  franchise  for  a  trolley  line  from  Rockaway  Park  to 
Wave  Crest  is  owned  by  the  same  men. 


College  Point,  N.  Y. — The  Cross  Country  Railroad  Company 
has  been  incorporated  to  construct  15  miles  of  electric  road  in  Kings 
and  Queens  counties  from  Flushing  Bay  to  Liberty  avenue,  Brooklyn. 
Capital  stock,  $250,000;  incorporators,  Joseph  .McLean,  Andrew  A. 
Halsey,  Theodore  Bernard,  Charles  H.  Kelby,  James  Crowley 
Francis  Bacon,  James  Erwin  and  Charles  Brandon  of  Brooklyn. 


Syracuse,  N.  Y. — The  chamber  of  commerce  held  a  meeting 
recently  to  promote  the  electric  railroad.  As  surveyed,  the  road 
would  extend  a  distance  of  41  miles,  to  Solvay,  via  Owasco,  Mandana, 
Skaneateles,  Marcellus,  Camillus  and  Fairmount.  The  survey  has 
just  been  completed,  under  the  direction  of  J.  \V.  Ackerman,  chief 
engineer  of  the  Lehigh  X'alley  Railroad.  To  build  the  line  there  has 
been  incorporated  the  Syracuse,  Skaneateles  &  Moravia  Railroad 
Company  with  $1,000,000  capital  stock.  Wing  T.  Parker  of  Moravia 
is  president;  Henry  J.  Hubbard  of  Skaneateles,  vice-president;  Joseph 
Parker  of  Moravia,  secretary,  and  Thomas  W.  Downing  of  Moravia, 
treasurer.     Heavy  freight  is  to  be  carried  as  well  as  passengers. 


North  Carolina. 

Salisbury,  N.  C. — D.  L.  Risley  of  Philadelphia,  Pa.,  is  said  to  be 
interested  in  the  .Salisbury  Street  Railway  &  Electric  Company, 
which  has  been  organized  to  build  a  trolley  road. 


Ohio. 

Toronto,  O. — Edward  McElvaine,  the  Pittsburg  capitalist,  is  said 
to  be  promoting  an  electric  railway  to  connect  Toronto  with  East 
Liverpool  and  Steubenville. 

Sandusky,  O. — J.  W.  Flowers  of  Toledo  has  been  getting  right  of 
way  for  the  electric  line  to  be  built  by  the  Cleveland,  Fremont  Sr 
Toledo  Electric  Railway  Company. 


Young.stown,  O. — The  application  of  the  Mahoning  Valley  ii 
Southeastern  Electric  Railway  Company  for  right  to  build  a  line  has 
been  grante<l  by  the  county  commissioners. 

Tiffin,  O. — A  large  quantity  of  rails,  iron  poles  and  trolley  wire 
has  been  received  for  the  Tiffin-Fostoria  IZlectric  Railway,  construe 
tion  of  which  is  being  rapidly  pushed  by  .Manager  A.  F.  Kaiip. 


Kenton,  O. — A  scheme  is  on  foot  to  build  an  electric  railway 
through  the  Scioto  marsh.  From  Kenton  the  road  would  extend 
through  Foraker,  Mcfiuffey  and  Alger  to  Ada.  It  is  said  that  Cal- 
vin S.  Brice  is  interested. 


Delaware,  O.— W.  A.  Hall  asks  the  court  to  appoint  a  rcc<'iver 
for  the  Delaware  Street  Railway.  .Mr.  Hall  is  director  of  the 
Deposit  lianking  Company  which  recently  got  judgment  for  $2,000. 
A  reorganization  will  be  attempted. 


Cincinnati,  O.— John  Martin  and  the  Ohio  Turnpike  Company  are 
about  to  construct  an  electric  railway  from  the  terminus  of  the  East 
P'nd  Electric  Railway  to  Bethel,  Clermont  county,  passing  through 
California,  Mt.  Washington,  Fruit  Hill  and  Williamsville. 

Lima,  O. — Promoters  of  the  Lima  &  Huntsville  Electric  Railway 
are  active.  Right  of  way  is  fast  being  obtained.  The  car  house  will 
be  located  at  Huntsville.  Another  project  is  on  foot  for  the  con- 
struction of  an  electric  road  from  Huntsville  to  West  Liberty, 
DeGraff  and  Quincy. 

Dayton,  O. — The  Dayton,  Spring  Yalley  &  Wilmington  Transit 
Company  has  been  incorporated  to  build  the  electric  railway  noted 
in  Daily  Bulletin  from  time  to  time.  Capital  stock,  $50,000; 
incorporators,  J.  M.  Wilson,  Wallace  Berryhill,  J.  H.  Racer,  (Jeorge 
Truman,  and  Frank  E.  Robbins. 


Oregon. 


Salem,  Ore. — F.  K.  Anson,  receiver  of  the  Salem  Electric  Street 
Railway,  is  taking  bids  on  1,000  ties  for  renewals. 


Pennsylvania. 

PiTTSliURG,  Pa.— The  United  Traction  Company  has  taken  out  a 
permit  in  Allegheny  for  the  erection  of  a  pumping  station. 


Harrisburg,  Pa.— The  Tower  city  council  has  granted  the  Lykens 
&  Williams  Valley  Electric  Railway  Company  right  of  way  through 
the  town. 

Meadville,  Pa. — Isaac  A.  Walker  &  Son,  who  have  the  contract 
for  the  construction  of  the  Meadville  Street  Railway,  have  reorgan- 
ized and  are  proceeding  with  the  work. 


RoYERSKORD,  Pa.— The  Royersford  &.  Trappe  Electric  Railway 
Company  is  being  formed  to  build  a  line  connecting  with  the  Schuyl- 
kill Traction  Company  at  Collyerville. 


Reading,  Pa. —  Holders  of  the  Reading  &  .Southwestern  Railroad 
securities  are  asked  to  vote  a  lease  to  the  United  Traction  Company 
for  gq  years  on  a  guarantee  of  5  per  cent. 


Norristown,  Pa.— Thomas  Butcher,  S.  Powell  Childs  and  Chalkly 
Styer  have  been  appointed  a  committee  to  obtain  right  of  way  for  the 
proposed  trolley  line  from  Norristown  to  Ambler. 


Pittsburg,  Pa. — Negotiations  have  been  closed  whereby  the 
control  of  the  United  Traction  Company  is  acquired  by  a  syndicate 
represented  by  Alexander  Brown  &  Sons,  bankers,  of  Baltimore. 


Tamaqua,  Pa. — The  Tamaqua  &  Lansford  Electric  Railway,  8.5 
miles  in  length,  has  been  placed  in  operation.  It  it  said  the  Lehigh 
Navigation  Company  will  equip  the  "  Switchback  "  for  a  trolley  road 

Meadville,  Pa.— John  W.  Shryock,  president  of  the  Meadville  & 
Edinboro  Electric  Street  Railway  Company  is  negotiating  with  the 
Erie  Electric  Motor  Company  for  track  privileges  at  the  Erie 
terniiiius.  

PuiLADELriiiA,  I'A.— A  banking  firm  has  disposed  of  its  controll- 
ing interest  in  the  HestonviUe,  Mantua  &  Fairmount  Electric  Rail- 
way to  parties  closely  identified  with  the  management  of  the  Union 
Traction  Company.  

Mechanicsburg,  Pa. — The  Susquehanna  6c  Western  Railway 
Company  has  been  incorporated  to  build  six  miles  of  road  from 
VVormleysburg  to  Mechanicsburg.  Capital  stock,  $90,000;  president, 
P..  F.  Myers  of  Harrisburg. 

Doylestown,  Pa. — The  Doylestown  &  Willow  Grove  Traction 
Company  has  been  incorporated  with  $10,000  capital  stock  by  I).  N. 
Walmslcy,  Carroll  R.  Williams  and  Joseph  Jones  of  Philadelphia, 
and  Samuel  Steckel  and  G.  P.  Brock  of  Doylestown. 


Ashland,  Pa.-  The  Ashland-Centralia  ICiectric  Railway  Company 
has  been  granted  the  right  of  way  to  construct  a   road  two  miles  in 
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length,  connecting  with  the  Shamokin-Mt.  Carmel   Railway  at  Cen- 
tralia  and  the  Shamokin-Mahanoy  City  Trolley  l.ine  at  Ashland. 


I'lTTsni'Rc;,  Pa. — The  West  End  Traction  Company  has  been 
incorporated  to  consolidate  a  number  of  small  roads  running  to 
Carnegie,  Crafton  and  other  places  southwest  of  the  city.  Capital 
stock,  $15,000;  incorporators,  J.  C.  Reilly,  W.  J.  Hums,  Thomas  S. 
Bigelow,  J.  D.  Callery  and  W.  V.  Gallery. 


CoNSHOHOCKEN,  Pa. — The  Stoke-Pogis  Railway  Company  has 
been  incorporated  to  build  3.5  miles  of  electric  railway  from  Rose- 
mont  to  West  Conshohocken.  Capital  stock,  $50,000;  incorporators, 
Frederick  Phillips,  president,  Clinton  Gage,  J.  M.  Whitham,  William 
M.  Kerr,  George  C.  Schoff,  Henry  C.  Landis  and  J.  N.  Kerr,  all  of 
Philadelphia.  

White  Haven,  Pa. — The  Wyoming  S:  Pond  Creek  Railway  Com 
pany  has  been  incorporated  to  build  six  miles  of  electric  road  from 
White  Haven  to  Sandy  Run  Junction.  Capital  stock,  g6o,ooo;  incor- 
porators, A.  J.  Lathrop  and  S.  J.  Lathrop,  Pittson;  D.  F.  McCollins 
and  A.  M.  Freas,  Wilkesbarre;  C.  L.  Hoover,  Sandy  Run;  L.  L. 
Rogers,  M.  G.  Lathrop  and  L.  C.  Bacon,  New  York. 


Rhode  Island. 

Newport,  R.  I. — The  Middletown  and  Portsmouth  Railroad  Com 
pany  has  been  incorporated  to  build  an  electric  line  through  Middle" 
town,  Portsmouth  and  Tivertown,  connecting  with  roads  in  Newpor 
and  Fall  River.  Capital  stock,  $200,000;  Melville  Bull,  president ; 
W.  A.  Tucker,  Charles  Peirce  and  Mr.  Saltonstall  of  Boston,  direct- 
ors. The  construction  is  in  charge  of  the  Tucker-Anthony  Company 
of  Boston.  

South  Dakota. 

Yankton,  S.  D. — The  Yankton  Street  Railway  will  take  up  its 
track  on  Douglas  avenue  and  surrender  its  charter. 


Tennessee. 


Knoxville,  Tenn. — The  KnoxviUe  Street  Railway  Company  has 
accepted  its  franchises. 

Obion,  Tenn. — The  Obion  &  Tiptonville  Rapid  Transit  Company 
has  been  organized  to  build  a  line  between  the  two  towns.  The  incor 
porators  are  G.  B.  Morris,  W.  M.  Wilson,  R.  S.  Lyons,  T.  J.  Ogilvie, 
J.  H.  McDowell  and  T.  C.  Wilson. 


Texas. 

Beaumont,  Tex. — J.  A.  Hanson,  one  of  the  incorporators  of  the 
electric  railway  company,  says  a  bond  will  be  filed  immediately  and 
the  construction  of  the  road  begun. 


Galveston,  Tex. — On  application  of  the  Guaranty  Trust  Com- 
pany of  New  York,  R.  B.  Baer  has  been  appointed  receiver  of  the 
Gulf  City  Street  Railway,  which  was  absorbed  by  the  Galveston  City 
Railway  Company  some  years  ago. 


Sherman,  Tex. — J.  McGeagh,  representing  an  eastern  syndicate, 
has  acquired  the  Sherman  City  Street  Railroad,  the  Electric  Belt 
Railway  of  Sherman,  and  the  Denison  Street  &  Electric  Railway. 
A  double  track  connection  between  Sherman  and  Denison  will  be 
built  by  the  new  company  known  as  the  Sherman  &  Denison  Twin 
City  Electric  Rapid  Transit  Company.  Mr.  McGeagh  has  bought 
200  acres  of  land  on  which  will  be  established  county  fair  grounds, 
race  tracks  and  pleasure  parks.  The  contemplated  extensions  wilj 
increase  the  mileage  from  14  to  27. 


Vermont. 

Bennington,  Vt. — The  Bennington  Electric  Railroad  Company 
and  the  Hoosick  Railway  Company  have  filed  with  the  secretary  of 
state  a  certificate  of  consolidation  as  the  Bennington  &  Hoosick 
Valley  Railway  Company.     Capital  stock,  $160,000. 

Virginia. 

Norfolk,  Va. — John  L.  Williams  of  Richmond  is  at  the  head  of 
a  syndicate  which  expects  to  acquire  all  the  street  railway  lines  of 
Norfolk. 


Washington. 

Myers  Falls,  Wash.— W.  B.  Aris  of  Myers  Falls  and  A.  J.  Ross, 
vice-president  of  the  Exchange  National  Bank,  Spokane,  are  said  to 
be  interested  in  a  project  to  build  an  electric  railway  nine  miles  in 
length  from  Myers  Falls  to  the  Columbia  river,  using  water  power. 


West  Virginia. 

Parkersburg,    W.   Va. — Brown  &    Hazlett   of    Wheeling  have 
been  retained  as  consulting  engineers  for  the  new  electric  railway. 


Parkershurg,  W.  Va. — Howard  and  Edward  Hazlett,  brokers  of 
Wheeling,  contemplate  building  a  street  car  system  in  Parkersburg. 
They  expect  to  organize  a  company  to  obtain  franchises  and  put  in 
the  road. 

Charleston,  W.  Va. — The  Capital  City  Electric  Railway  Com- 
pany has  taken  possession  of  the  Charleston  Horse  Railway,  which 
was  purchased  some  time  ago  at  receiver's  sale.  Besides  equipping 
with  electricity  the  new  owners  will  extend  the  line  three  miles,  and 
have  all  in  operation  before  January  1. 


Parkersburg.  W.  Va. — As  predicted  in  the  Daily  Bulletin  of 
November  10,  the  promoters  of  the  new  electric  railway  have  pur- 
chased the  Park  City  Street  Railway.  The  deal  was  closed  Novem- 
ber 24,  and  transfers  the  franchises,  real  estate  and  500  ft.  of  6o-lb. 
rails.  The  new  company  was  represented  by  W.  N.  Chancellor,  C. 
H.  Shattuck,  John  Busch,  George  A.  Burt  and  their  attorney,  W.  W. 
Van  Winkle.  Howard  and  Edward  Hazlett,  brokers  and  bankers  of 
Wheeling,  represent  outside  parties  who  are  putting  money  into  the 
road.  

Wisconsin. 

OsHKOSH,  Wis. — The  Citizens'  Traction  Company  has  been  granted 
right  to  lay  additional  tracks. 


Racine,   Wis. — Citizens  of  Racine  talk   of  building   an   electric 
railway  to  Waterford  via  Union  Grove  and  Burlington. 


Oconomowoc,   Wis. — An   electric  street   railroad  scheme  is  pro- 
moted by  the  Oconomowoc  Advancement  .Association. 


OsHKOSH,  Wis. — The  Citizens'  Traction  Company's  new  ordinance 
is  of  doubtful  legality,  having  been  vetoed  by  the  mayor  and  approved 
by  the  acting  mayor. 

Milwaukee,  Wis. — A  private  telephone  system  including  100 
miles  of  line  and  costing  Sio.ooo  is  being  erected  by  the  Milwaukee 
Electric  Railway  S:  Light  Company. 


Milwaukee,  Wis. — It  is  said  that  the  apparently  defunct  Citizens' 
Street  Railway  scheme  has  been  taken  up  by  parties  interested  in  the 
Falk  Manufacturing  Company,  and  that  the  road  will  be  put  through 
if  a  liberal  franchise  is  granted. 


Milwaukee,  Wis. — The  council  has  indefinitely  postponed  the 
ordinance  to  extend  the  franchise  of  the  Milwaukee  &  Waukesha 
Company.  The  project  is  believed  to  be  dead.  A  coal  storage  and 
handling  plant  will  be  installed  by  the  Milwaukee  Electric  Railway 
Si   Light  Company. 

Madison,  Wis. — The  Madison  City  Railway  was  sold  under  fore- 
closure December  i,  for  $110,000,  being  bid  in  by  Trustee  Newcomb 
for  the  bondholders.  The  bonds  and  interest  due  aggregate  $174,412. 
The  plant,  which  is  now  a  paying  property,  has  been  in  the  receiver's 
hands  a  year  and  a  half. 

Canada 

Stratford,  Ont. — The  city  council  has  decided  to  call  for  tenders 
for  a  street  railway  franchise. 


Victoria,  B.  C. — An  extension  of  two  years'  time  in  which  to  com- 
plete its  works  is  asked  by  the  British  Columbia  Electric  Railway 
Company. 
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THE   NIAGARA    FALLS    POWER    COMPANY. 


In  the  Re\ie\v  for  Octolier  brief  iiieiitioii  was  made  of  the 
work  in  progress  of  enlarging  ttie  plant  of  the  Niagara  Falls 
Power  Company  and  a  view  of  the  new  wheel  pit  was 
shown.     The    illustrations    herewith   show  the   luiilding    as 


POWER   HOUSE. 

now  extended  to  cover  the  entire  pit  and  a  later  view  of 
the  new  section  of  the  wheel  pit.  The  new  section  is  294 
ft.  long,  making  the  total  length  434  ft.  The  depth  is  179 
ft.  The  average  width  is  20  ft.,  which  is  increased  at  the 
top  to  make  room  for  masonry  walls  6  ft.  wide,  the  distance 


THK    NKW    WHEEL    I'll  . 

between  the  walls  being  21  ft.  The  new  portion  of  the  pit 
is  to  be  lined  with  brick  throughout,  and  it  is  the  intention 
of  the  company  to  eventually  so  line  the  original  pit  also. 

In  the  new  section  several  important  changes  have  been 
made  in  the  details  of  construction.  In  the  fii'st  installation 
the  girders  were  built  into   the  walls;   in   the   new  portion. 


they  rest  on  castings  built  into  the  brick  work.  Also  the 
new  turbines  and  the  lower  penstock  elbows  instead  of  rest- 
ing on  the  girders  built  in  the  walls  are  to  be  provided  with 
lugs  and  rest  on  castings  in  the  brick  work. 

There  will  be  four  turbines  placed  in  the  new  wheel  pit 
to  operate  four  exciters,  thus  providing  an  absolutely  inde- 
pendent source  of  power  for  the  exciters  for  the  large  gen- 
erators. 


THE  AMERICAN  INVASION  OF  ENGLAND. 


English  engineers  and  those  interested  in  the  adoption  of 
elecric  tramways  are  much  exercised  at  the  present  moment 
on  the  subject  of  the  equipment  of  tramway  systems.  It  is 
held  by  many  that  the  methods  which  have  been  so  pre- 
eminently successful  in  the  United  Stales  are  not  fitted  for 
English  conditions,  and  it  is  this  opinion  which  forms  the 
basis  to  the  opposition  to  American  plants.  The  question  has 
become  acute  during  the  past  few  weeks,  from  the  fact  that 
the  Central  London  Railway  has  placed  its  electrical  equip- 
ment in  the  hands  of  American  firms  and  that  Glasgow  has 
likewise  determnied  upon  adopting  an  American  plant  for 
working  the  experimental  line.  It  is  not  difficult,  however,  to 
explain  the  reason  why  American  interests  are  somewhat 
dominant  in  English  traction  tramway  matters  at  the  present 
moment.  It  has  been  the  practice  for  some  years  when 
advocating  the  claims,  the  advantages  and  the  economies  of 
the  over-head  system  of  electric  traction  to  quote  largely 
from  American  experience  and  it  will  be  within  the  recollec- 
tion of  many  American  engineers  that  it  was  quite  a  cus- 
tomary part  of  the  proceedings,  when  considering  electric 
tramways  in  England,  to  send  a  deputation  to  America  to 
examine  and  report  upon  the  latest  practice  that  prevailed 
there ;  nor  has  this  custom  yet  completely  died  out. 

There  is  hardly  a  report  published  in  this  country  by  any 
of  the  authorities  that  is  not  in  a  great  measure  based  upon 
the  results  that  have  been  achieved  in  the  United  States. 
When  a  municipal  corporation  or  a  tramway  company, 
therefore,  proposes  to  equip  its  tramway  lines  for  electrical 
working,  it  is  not  surprising  that  there  should  be  a  distinct 
leaning  towards  American  methods.  Moreover,  it  must  not 
be  forgotten  that  the  most  active  exponents  of  electric  tram- 
wav  principles  in  England  at  the  present  moment  are  of 
.\merican  origin  or  have  gained  their  experience  in  the 
LInited  States.  Speaking  without  any  bias  in  the  matter, 
the  writer  affirms  with  the  greatest  confidence  that  a  great 
(leal  of  gratitude  isduc  to  Americans,  whether  manufactur- 
ers or  consulting  engineers,  for  it  is  to  their  pioneering  efforts 
that  the  progress  we  have  already  made  is  due.  The  most 
successful  of  the  modern  electric  systems  at  present  work- 
ing in  this  country  are  American  throughout  and  it  would  be 
idle  to  deny  the  usefulness  as  object  lessons  of  the  Dublin, 
Bristol,  Dover  and  other  systems  which  are  built  on  Amer- 
ican lines.  It  is  claimed  that  there  are  numerous  English 
contractors  who  are  ready  and  willing  to  completely  equip 
a  tramway  for  electrical  working  if  they  are  only  given  a 
chance,  but  there  is  nothing  unpatriotic  in  being  l>usinesslikc 
and  it  is  obvious  if  an  American  house  can  offer  a  complete 
scheme  in  competition  with  an  English  house  which  may 
lack  experience,  it  ought  not  to  be  surprising  that  any  com- 
pany or  municipality  which  is  doing  the  best  it  can  for  itself 
should    hesitate  to  adopt  an    English  system.     It    is  a  little 
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curious,  also,  to  note  that  in  some  of  the  systems  in  this 
country  that  are  reputed  to  be  English  throughout  how 
many  of  the  details  in  line  construction  are  of  American 
iirigin. 

In  the  opinion  of  the  writer,  there  will  be  in  the  near 
future  considerable  extension  of  American  work  in  this 
country,  and  it  is  also  equally  clear  that  as  soon  as  English 
engineering  houses  put  themselves  into  a  position  to  com- 
pete with  Americans  and  will  be  disposed  to  copy  the  best 
American  practice,  there  will  be  an  adjustment  in  the  market, 
and  the  Americans  may  find  it  difficult  to  beat  us  on  our  own 
•'round.  History  will  repeat  itself.  In  the  early  days  of 
electric  lighting  Americans  showed  the  way  in  this  country, 
and  no  doubt  there  were  considerable  heart-burnings  on  the 
part  of  English  contractors,  that  they  were  frequently  left 
out,  but  directly  they  began  to  improve  their  electrical 
work,  it  soon  became  apparent  that  home-made  machinery 
could  be  made  as  well  and  as  cheaply  as  American  ;  there 
was  practically  no  extension  of  American  systems.  There 
is  this  difference,  however,  that  when  electric  lighting  was 
first  commenced  in  this  country,  there  was  not  a  great  deal 
(lone  in  America;  but  in  tramways  you  have  a  tremendous 
start ;  your  systems  have  been  worked  out  with  exceeding 
care  and  precision.  Various  parts  of  the  system  have 
become  standardized,  and  with  the  results  of  great  experi- 
ence at  your  disposal,  it  is  natural  to  assume  that  you  have 
accjuired  the  very  latest  and  the  best  methods.  Not  only 
does  the  practice  seem  to  have  been  worked  out  with  great 
precision,  but  the  theory  of  the  subject  has  been  set  forth 
with  great  skill.  It  would  be  foolish  if  English  people 
refused  to  avail  themselves  of  American  experiments  and 
experience. 

There  is,  and  probably  always  will  be,  more  disposition 
to  experiment  with  a  view  to  effecting  improvements  than 
is  generally  the  case  in  this  country,  and  as  Professor  Ayrton 
pointed  out  a  few  days  ago,  "  America  is  the  laboratory 
of  the  world."  In  this  country  there  must  always  be  in 
electrical  matters  a  limit  to  experimenting,  for  obviously  a 
tramway  company  which  is  responsible  to  a  body  of  share- 
holders would  not  be  permitted  to  carry  on  extensive  and 
costly  trials,  and  the  law  of  the  country  would  absolutely 
prohibit  any  municipality  embarking  upon  any  scheme  that 
had  not  been  well  tried  and  had  become  established  practice. 
Having  regard  to  these  things,  anyone  who  approaches 
the  subject  in  an  unprejudiced  spirit  can  not  help  the  con- 
clusion that  it  is  to  Americans  we  must  look  for  much  of 
the  development  of  tramways. 

There  has  been  a  disposition  on  the  part  of  English 
engineers  to  criticise  the  details  of  American  tramway  prac- 
tice. It  is  claimed  that  it  is  needless  for  us  to  go  to  America  to 
buy  engines.  No  one  for  a  moment  could  and  no  one  seeks 
to  deny  the  splendid  work  carried  out  by  English  engine 
makers  and  they  can  rightfully  boast  of  turning  out  an 
engine  that  has  no  superior  in  the  world  ;  but  how  many  can 
claim  to  have  made  engines  for  tramway  practice?  It  is 
said  however  that  the  conditions  arising  in  electric  traction 
do  not  differ  materially  from  those  which  occur  in  lighting 
and  mill  work,  but  it  seems  to  the  writer  that  half  an  hour 
inside  a  tramway  power  house  ought  to  convince  one  that 
the  conditions  are  totally  different  from  what  is  met  with,  for 
instance,  in  lighting  work.  The  best  known  engine  in  this 
country  for  electric  lighting,  and  it  is  in  all  respects  a  splen- 
did piece  of  mechanism,  was  totally  unable  to  meet  with 
satisfaction  the  conditions  arising  in  one  of  the  most  quoted 


electric  tramway  power  houses  in  this  country  and  it  became 
necessary  to  adopt  the  horizontal  compound  type  of  engine. 
Having  regard  to  this  experience,  it  is  not  surprising  that 
the  Tramway  Company  should  send  to  the  States  for 
engines  that  had  proved  their  worth   for  tramway  purposes. 

Quite  recently,  in  a  discussion  on  tramway  matters,  there 
was  a  tendency  among  the  speakers  to  sneer  at  American 
engines  and  it  was  denied  that  a  fl^'-wheel  had  the  usefulness 
that  seems  to  have  become  established  by  American  experi- 
ence. To  an  ordinary  person  who  has  some  cognizance 
of  the  engineering  ability  and  experience  of  American 
engineers,  it  seems  somewhat  absurd  to  think  that  on  such 
an  important  matter  as  fly-wheels  the  Americans  are  hope- 
lessly wrong.  A  further  criticism  on  American  methods  is 
that  there  is  too  much  tendency  to  change  practice  in  tram- 
way matters,  but  that  is  a  most  curious  objection  to  bring 
forward,  because  the  changes  that  have  been  made  in  light- 
ing systems  in  this  country  are  very  remarkable  and  although 
the  uniformity  of  English  electric  lighting  stations  is  con- 
stantly dwelt  upon,  it  would  not  be  difficult  to  select  several 
stations  where  three  or  four  types  of  plant  are  in  existence. 
There  must  of  necessity  be  a  process  of  evolution  and  it 
seems  futile  to  object  to  American  methods  merely  because 
their  experience  suggests  occasional  alterations  of  their  prac- 
tice. 

It  may  be  a  matter  of  some  interest  to  show  the  tramway 
undertakings  that  have  lieen  completed  and  are  about  to 
commence  operations  in  this  country  for  the  purpose  of 
showing  how  far  American  methods  are  being  adopted. 

Lines  equipped,  or  to  be  equipped,  by  American  con- 
tractors : 

Bristol £      27,249 

Central  London  Railway 3,244,000 

Coventry 40,000 

Douglas  Southern  Tramway 41 ,000 

Dublin 120,000 

Glasgow 20,000 

Dover 27,000 

Middlesborough 143,000 

Plymouth 3.083 

£  3.665,332 

Lines  equipped  or  to  be  equipped  by  English  Con- 
tractors : 

Bessbrook  &  Newry £  10,000 

Blackpool  &  Fleetwood 156,500 

Brighton  &  Rottingdean 20,000 

City  S:  South  London 958,140 

Giant's  Causeway 45.087 

Guernsey 22,686 

Hartlepool 1 2,000 

Isle  of  Man 188,462 

Kidderminster  &  Stourport 50,000 

Liverpool  Overhead 707,829 

South  Staffordshi  re 266,346 

Waterloo  &  City 80,079 

Leeds 80,000 

Plymouth 2,171 

£  2,589,309 
The  foregoing  figures  do  not  in  every  case  show  the 
value  of  the  electrical  equipment ;  for  instance,  in  the  Central 
London  Railway,  the  figures  represent  the  total  amount  of 
the  contracts  and  the  same  applies  to  the  Liverpool  Over- 
head and  the  City  &  South  London  Railway ;  in  all  the 
other  cases,  however,  the  figures  practically  show  the  value 
of  the  electrical  equipment, 
London,  Dec.  i,  1897. 
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WHAT  THE  STARTER  SAID. 


The     Bertillon    Transfer  —  Baltimore   Tired    of    Near    Crossing 

Stops  —  Saengerfest   in   Columbus —  X-ray   a 

Boomerang  —  A   Cow   Case. 

"1,1-1  'er  go",  saiijj  out  the  starter,  while  at  the  saiiif 
instant  two  bells  were  accompanied  by  the  last  clay  car  glid- 
ing away  into  the  gray  fog.  Then  he  filled  his  pipe,  and 
the  boys  gathered  around  for  the  evening  chat. 

Dill  vou  notice  that  eastern  paper  I  had  here  yesterday .' 
Well,  there  was  a  story  in  it,  hatched  up  by  some  reporter. 
Seems  he  got  hold  of  one  of  those  transfers  as  has  the 
faces  pictured  out  with  beards  and  mustache  and  the  old 
woman  on,  so  as  to  punch  the  kind  of  passenger  you  give  it 
to.  Now  he  wasn't  satisfied  with  marking  a  man  by  his 
Burnsides  or  bald  head,  but  wants  the  repertoire  extendeil 
to  include  whether  the  hair  is  red  or  black ;  and  if  his 
clothes  is  hand-me-downs  or  custom  tailor;  and  a  punch 
for  the  ladv  with  store  teeth,  and  so  on.  Guess  he  must 
have  tried  to  ride  on  one  as  was  punched  fer  the  man  with 
brains,  and  the  con  wouldn't  take  it. 

*  *     # 

I  hear  the  folks  in  Baltimore  have  got  good  and  tired  of 
-topping  at  the  near  crossing,  and  wading  ashore  in  the 
mud.  Now  the  women  have  raised  a  howl  and  the  fellow 
who  got  the  ordinance  passed  wishes  he  was  at  Klondike. 
It  was  just  the  same  way  in  Brooklyn  and  Cleveland,  and  a 
lot  more  places.  I  told  you  it  wouldn't  last  long,  ^'ou 
can't  run  the  nose  of  your  car  over  the  crosswalk,  and  so 
everybodv  has  to  land  in  the  street.  And  the  passengers 
tries  to  crowd  out  the  front  door  and  gets  fouled  in  the  bas- 
kets and  kits  of  tools  and  things,  and  the  dickens  is  to  pay 
generally.  Then  they  blames  the  motorman  for  wearing  a 
<torm  coat  and  taking  up  so  much  room  ;  and  by  the  time 
\<)u  gets  your  bell  there  is  a  procession  of  teams  headed 
across  your  track  like  an  industrial  parade,  and  you  has  to 
wait;  and  bv  the  time  a  man  has  run  a  mile  down  town 
he's  away  off  his  schedule.  No,  sir;  the  old  way  at  the  far 
crossing  is    the  correct  thing. 

*  «     * 

One  of  the  Columljus  boys  was  along  here  yesterday  anil 
he  gave  me  a  good  one.  Seems  the  superintendent,  George 
Scranton  is  his  name,  rooms  in  a  tonj'  apartment  house,  anil 
as  he  stays  down  until  the  last  car  is  in  for  the  night  he 
likes  to  sleep  late  in  the  morning.  Things  went  all  right 
for  a  while,  until  some  young  ladies  as  came  to  town  to 
-tudy  music,  took  the  room  next  to  his'n.  About  7  :30  a.  ni. 
they  would  begin  at  the  piano  and  kept  it  up  until  they  went 
to  the  school,  at  nine.  The  first  few  days  he  says  nothing, 
but  after  a  while  it  got  tiresome.  lie  sent  in  a  polite  report 
"f  his  case,  but  the  next  morning  they  began  earlier  than 
•  ver,  and  when  one  was  tired  the  other  would  spell  her. 
I'.aug,  thump,  bang  I  scales  and  all  kinds  of  musical  pieces 
without  any  tunes.  Then  this  Scranton  gets  weary  and 
complains  to  the  owners,  and  they  tell  him  as  how  they  was 
awful  sorry,  and  the  like  of  that,  but  it  was  a  free  country 
;ind  they  couldn't  do  nothing. 

.Scranton  says,  "Anybody  got  a  right  to  play  all  they 
vvanter  round  the  premises?" 

And  the  man  says,  "Yes,  as  long  as  it  is  in  their  own 
room." 


Well,  he  didn't  do  a  thing  to  'em.  He  goes  out  to  the 
company's  park,  and  unpacks  the  biggest  barrel  organ  you 
ever  see.  It  was  one  as  belongs  to  the  merry-go-round.  He 
gets  some  of  the  boys  to  fetch  her  down  on  the  last  car,  and 
it  took  six  of  them  to  get  her  up  the  stairs.  Then  he  rigs 
a  motor  from  the  light  wire  and  was  ready  for  'em. 

The  next  morning  the  musicians  opened  up  the  ball  bright 
and  early.  Scranton  was  tired,  'cause  he  staid  up  late  con- 
necting things  up,  and  when  they  woke  him  up  he  just  turns 
over  and  sets  the  controller  in  the  fourth  notch.  The 
machine  got  her  headway  quick,  and  "White  Wings"  and 
"Sweet  Violets"  could  lie  heard  six  blocks..  It  roared  and 
ripped,  and  you'd  a  thought  the  heartstrings  of  a  cyclone 
was  being  torn  out.  Of  course  the  girls  made  a  miss,  and 
when  the  music  factory  had  run  about  15  minutes  he  shut 
her  off.  Then  he  gets  up  and  dresses,  but  the  last  thing 
when  he  leaves  is  to  throw  her  on  again.  All  day  long  it 
played  and  played,  over  and  over  again,  until  the  neighbors 
was  all  out  in  the  street,  and  all  the  tenants  had  served  notice 
on  the  agent  that  they  were  going  to  move  out. 

The  agent  couldn't  find  Mr.  Scranton  until  most  dark. 
Said  he  was  out  testing  the  suburban  line  for  leaks  on  the 
bond  wires.  The  agent  was  crazy,  but  Scranton  reminds 
him  as  how  he  said  tenants  had  a  right  to  music  so  as  it  was 
in  their  own  room. 

The  fellow  tumbled. 

"How  long  do  you  intend  to  keep  her  there!"  says  the 
agent,  sort  of  friendly  like. 

"  Wall,  as  [  am  very  found  of  music,"  says  Scranton,  says 
he,  "I  calcilate  I  wouldn't  open  the  park  before  June  I,  and 
I  might  just  as  well  have  the  good  of  the  organ ;  and 
besides  the  folks  as  made  it  says  as  it  is  better  for  it  not  to 
stay  idle  out  in  the  park.     Might  get  rusty." 

Well,  the  agent  fixed  the  girls,  and  now  nobody  in  the 
plant  dares  play  so  much  as  a  jewsharp  while  Scranton  is 
asleep. 

I've  noticed  where  the  companies  has  been  exposing  fraud 
hurts  by  putting  the  folks  under  the  X-ray  and  showing  as 
how  the  bones  they  claimed  was  cracked  was  as  straight  as  a 
die.  But  did  you  see  how  a  woman  got  $10,000  on  the 
Elgin  City  Railway  the  same  way  ?  She  claims  she  was 
nurted,  and,  the  company  thought  as  how  it  wasn't  so.  But 
she  up  and  has  a  X-ray  picture  made  of  the  inside  of  her  hip 
and  there  they  was,  just  like  her  doctor  said  all  the  time. 
Still  there  is  a  good  deal  of  doubt  as  who  was  to  blame,  the 
company  or  her,  and  the  case  has  got  to  be  tried  all  over. 
.Seems  to  me,  though,  it  would  be  a  good  scheme  for  the  com- 
pany to  get  these  .\-ray  landscapes  before  it  got  into  court, 
and    maybe  sometimes   it  would   be   cheaper  to  settle  than 

law  it. 

*      *      * 

Some  folks  wants  the  hull  earth.  The  other  day  the 
interurban  which  is  building  down  to  Peory,  and  runs 
through  some  farms,  had  a  cow  case.  Seems  some  fellow 
left  a  gate  open  on  the  right  of  way,  and  a  cow  gets  out, 
and  into  a  orchard  and  eat  so  many  apples  she  foundered. 
The  farmer  sends  for  the  old  man,  who  viewed  the  remains, 
and  couldn't  deny  as  how  the  cow  was  dead  and  as  big 
around  as  a  generator  ;  so,  rather  than  have  any  row,  he  pays 
the  old  hayseed  $35,  and  throws  in  the  carcass.  Now,  they 
say  every  dried  up  old  heifer  in  that  hull  section  is  being  fed 
on  dried  applis  and  warm  water,  and  driven  on  the  right  of 
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way  to  swell  up  and  die  and  get  damages.  The  old  man 
had  to  hire  boys  to  go  out  and  pick  all  the  apples  off  the 
ground  for  half  a  mile  wide  and  four  miles  long,  so  they 
wouldn't  have  a  case  on  him." 

"Well,  the  owl's  waiting,  and  I'll  go  home." 

The  Starter. 


PERSONALS. 


E.  D.  Ou  Bois,  superintendent  of  the  Citizens'  road,  Muncie,  Ind., 
was  among  the  Review  callers. 


Frank  J.  Jones,  vice-president  of  the  Citizens  road,  Memphis,  vis- 
ited Chicago  for  several  days  early  this  month. 


C.  D.  Wyman,  general  manager  of  the  New  Orleans  Traction  Com- 
pany, made  the  Review  a  pleasant  call  on  his  recent  trip  north. 


D.  W.  Pugh,  whose  name  is  synonymous  with  the  Stephenson  Car 
Company,  New  York,  called  on  many  of  his  western  friends  in  Chi- 
cago, last  week. 

George  W.  Hommell,  who  was  for  some  years  general  superin- 
tendent of  the  Milwaukee  City  Street  Railway  Company,  has  removed 
to  New  York.  

Asa  W.  Field,  cashier  of  the  Union  Street  Railway  Company, 
Saginaw,  Mich.,  was  presented  with  a  gold-headed  cane  by  the 
employes  of  the  road. 

A.  L.  Young,  president  of  the  Central  Railway  &  Electric  Com- 
pany, New  Britain,  Conn.,  and  the  board  of  directors  were  re-elected 
at  the  annual  meeting.  

W.  A.Smith,  general  manager  of  the  Omaha  Street  Railway,  spent 
several  days  in  Chicago,  during  his  December  trip  east,  where  he 
went  to  inspect  several  roads. 

Captain  Robert  McCulloch,  general  manager  the  citizens  road,  St. 
Louis,  and  Richard  McCulloch,  electrical  engineer,  were  Review 
visitors  when  in  Chicago  early  this  month 


A.  E.  Lang,  president  of  the  American  Street  Railway  Association, 
and  president  of  the  Toledo  Traction  Company,  has  been  quite  ser- 
iously ill,  but  is  much  improved  and  able  to  be  out  again. 


S.  F.  Hazelrigg,  superintendent  of  the  Atlantic  Coast  Electric 
Railroad  Company,  has  left  Asbury  Park,  N.  J.,  for  a  voyage  to  Rio 
Janeiro,  Brazil,  which  will  necessitate  his  absence  for  several  months. 

R.  Semmes,  general  manager  of  the  Mobile  Street  Railway,  was 
one  of  the  last  victims  of  yellow  fever,  which  he  contracted  late  in 
November.  Afterquite  a  hard  siege  he  pulled  through  and  is  recov- 
ering.   

H.  C.  Mackey,  formerly  assistant  auditor  of  the  Minneapolis  Street 
Railway  Company,  has  been  appointed  auditor  of  the  Milwaukee 
Electric  Railway  &  Light  Company  and  will  assume  his  new  duties 
January  i.  

L.  S.  Wright,  general  manager  of  the  Schuylkill  Electric  Railway 
Company,  has  resigned  on  account  of  failing  health.  The  employes 
at  Pottsville,  Pa.,  presented  him  with  a  gold-headed  cane  as  a  token 
of  their  esteem. 

At  the  recent  meeting  of  the  board  of  directors  of  the  Leavenworth 
Electric  Railroad  Company,  E.  E.  Coombs,  auditor  and  cashier,  was 
selected  to  fill  the  position  of  general  manager  left  vacant  by  the 
resignation  of  L.  M.  Erb. 

On  December  2,  M.  B.  Dunham,  of  Warren,  Pa.,  president  of  the 
Titusvilte  Traction  Company  was  badly  hurt  by  the  explosion  of  the 
boiler  of  a  dinkey  locomotive  used  on  the  line.  Three  of  the  men 
were  also  injured,  two  of  them  fatally. 


Ira  Bishop,  who  has  been  superintendent  of  the  Piedmont  division 
of  the  Alameda,  Oakland  &  Piedmont  (Cal.)  Electric  Railroad,  has 
been  appointed  general  superintendent,  succeeding  B,  H.  Fisher. 
The  change  is  due  to  a  change  in  the  ownership  of  the  road. 


E.  H.  Mather,  superintendent  of  the  New  Haven  (Conn.)  Street 
Railway,  entered  upon  his  duties  as  superintendent  of  the  Centra) 
Railway  &  Electric  Company  of  New  Britain  on  November  22.  At 
the  annual  meeting  of  the  latter  company  he  was  elected  treasurer 
also.  

M.  K.  Bowen,  general  manager,  and  W.  B.  Walker  representing 
one  of  the  largest  stockholders  of  the  Chicago  City  Railway,  were 
elected  directors  to  fill  resignations  of  E.  M.  Phelps  and  James  C. 
King.  Other  changes  in  the  board  are  announced  for  the  annual 
meeting,  January  15. 

George  R.  Folds,  of  the  Twin  City  Rapid  Transit  Company,  was 
the  recipient  of  a  very  flattering  offer  by  the  Nassau  road,  Brooklyn, 
to  become  its  claim  agent.  The  Twin  City,  however,  made  it  an 
object  for  Mr.  Folds  to  remain  and  continue  the  service  in  which  he 
has  done  such  excellent  and  satisfactory  work. 


Thomas  H.  McLean,  president  and  general  manager  of  the  street 
railway  system  in  the  City  of  Mexico,  is  taking  a  few  weeks'  rest  and 
visiting  his  railway  friends  in  the  States.  He  is  in  excellent  health, 
and  has  won  a  high  place  in  the  esteem  of  the  people  and  officials  of 
Mexico  City,  and  has  revolutionized  the  service.  He  expects  to  com- 
mence on  the  work  of  changing  to  electricity  during  the  coming  year. 


Richard  E.  Danforth  has  been  appointed  superintendent  of  the 
Buffalo  Railway  Company  and  the  Crosstown  Railroad  Company, 
succeeding  P.  C.  Deming,  who  has  resigned.  Mr.  Danforth  has 
been  connected  with  the  Buffalo  street  railways  for  several  years 
and  leaves  the  postion  of  superintendent  of  the  Buffalo,  Bellevue  & 
Lancaster;  this  position  is  now  filled  by  F.  D.  Jackson  recently  with 
the  Niagara  Power  Company. 


On  October  i,  E.  G.  Johnson,  who  has  been  superintendent  of  the 
Brigantine  Transportation  Company  of  Brigantine  Beach,  N.  J.,  was 
appointed  superintendent  of  the  Philadelphia  &  Brigantine  Railroad 
and  will  henceforth  manage  both  roads.  Mr.  Johnson  has  succeeded 
where  others  failed,  and  the  new  appointment  indicates  that  his  work 
is  appreciated.  It  is  understood  that  the  Brigantine  Transportation 
Company  will  make  extensive  improvemenis  in  the  spring. 


OBITUARY. 


Dwight  S.  Smith,  one  of  the  builders  and  owners  of  the  Jackson 
(Mich.)  Street  Railway  Company,  died  at  his  home  on  the  morning 
of  November  24,  after  a  short  illness. 


John  Savage,  superintendent  of  the  Detroit  &  Oakwoods  suburban, 
was  instantly  killed  in  a  wreck  on  his  road,  December  4.  Mr.  Savage 
had  been  in  railway  work  in  Detroit  constantly  for  the  past  16  years, 
and  was  highly  thought  of  by  officials,  the  men,  and  the  public. 


We  regret  to  note  the  death  of  Ross  Mackenzie,  which  was 
announced  a  few  weeks  ago  in  a  dispatch  from  Nelson,  B.  C.  Mr. 
Mackenzie  was  born  in  New  York,  but  removed  at  an  early  age  to 
Toronto.  For  years  he  has  been  engaged  in  railroad  and  street  rail- 
way work.  Shortly  after  the  completion  of  ,the  Niagara  Falls  Park 
&  River  Railway, he  was  offered  the  management,  which  he  held  until 
a  year  ago,  when  he  resigned  to  accept  a  position  with  the  Crow's  Nest 

Pass  Railway. 

» ■».  ■ 

An  electric  car  on  the  Oregon  City  line  was  held  up  by  two 
robbers  and  $90  was  secured  from  the  35  passengers  aboard. 
When  the  car  was  stopped  the  conductor  thoughtfully  turned 
out  the  lights  and  enabled  the  passengers  to  hide  some  of 
their  valuables  and  money.  As  soon  as  the  car  arrived  in 
Portland  the  police  were  notified  and  detectives  were  sent 
in  pursuit  of  the  robbers. 
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A  CHEAP  AND  PRACTICAL  VESTIBULE. 


Each  year  adds  to  the  number  of  states  which  by  statute 
have  made  it  compulsory  to  equip  street  cars  with  vestibules 
and  managers  in  those  states  who  have  for  the  first  time  to 
comply  with  such  a  law  can  not  fail  to  be  interested  in  the 
device  here  illustrated.  This  cheap  and  practical  vestibule 
was  designed  by  S.  P.  Baird,  superintendent  of  the  Ports- 
mouth Street  Railroad  &  Light  Company,  Portsmouth,  O., 
to  whom  we  arc  indebteil  for  the  illustrations  and  data. 
This  description  is  offered  in  the  hope  that  it  may  prove  of 
advantage  to  some  road  which  finds 
it  difficult  to  make  both  ends  meet. 

The  line  drawing  shows  a  hori- 
zontal cross-section  of  the  vestibule 
in  place  on  the  car  and  makes  clear 
the  details  of  construction  of  the  top 
and  bottom  portions  of  the  frame. 
The  supports  of  the  vestibule  are 
two  rods  of  Xs-in.  round  iron  extend- 
ing from  the  platform  floor  to  the 
hood.  The  front  sash  are  from  old 
horse    cars    that    were    condemned. 


years,  being  removed  in  the  spring  and  replaced  in  the  fall. 
They  were  built  in  the  company's  shops  at  a  cost  of  $8  per 
car,  including,  of  course,  two  vestibules. 


STORAGE  BATTERY  FOR  THE   BUFFALO 
RAILWAY. 


General  Manager  H.  H.  Littell  advises  us  that  the  Buffalo 
Railway  Company  is  about  to  install  a  storage  battery  plant 
in  connection  with  the  Niagara  street  power  house.  The 
size  of  this  plant  will  make  it  a  special  object  of  interest  to 
railway  engineers  and  its  success, 
which  is  confidently  predicted,  will 
mark  pdvancement  in  power  station 
practice.  The  contract  for  the  bat- 
tery has  already  been  awarded  and 
when  it  is  completed  and  installed, 
which  will  be  some  time  in  March 
next,  it  will  be  operated  in  conection 
with  the  steam  and  converter  plant 
now  used  by  the  company.  The 
battery  will  be  charged  from  the 
converters.     Should  there  be  a  sur- 


THE   PORTSMOUTH   VESTIBULE. 


The  side  sash  are  transom  sash ;  in  these  the  glass  is  in 
three  pieces,  so  that  in  event  of  accidental  breakage  the  cost 
of  replacing  the  glass  will  be  less. 

The  four  photographs  reproduced  were  taken  at  intervals 
of  four  minutes  and  make  evident  how  quickly  the  vestibule 
may  be   put   on  the    car.     The    first  is  car  No.  17  ready  to 
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LAN   OF    DOTTOM. 


receive  the  vestiV^ulc ;  No.  2  shows  the  vestibule  on  the 
^iilevvalk  ready  to  be  placed  in  position  ;  No.  3  shows  the 
men  at  work  ;  No.  4  is  the  car  ready  to  run ;  time,  1 2 
minutes. 

Vestibules   of    this    pattern    have   been    in    use  for  three 


plus  of  power  from  the  Niagara  transmission  at  any  time, 
or  if  the  steam  plant  is  not  worked  to  its  capacity  during 
the  day,  the  battery  will  store  the  surplus  current  until 
such  time  as  it  is  needed.  The  current  thus  accumulated 
will  be  available  whenever  the  demand  is  more  than  ordinar- 
ily heavy,  or  possibly,  when  some  part  of  the  present  plant 
is  out  of  repair  temporarily.  The  greatest  demand  for 
power  is  at  6  p.  m.  and  this  is  supplied  by  starting  up  an 
extra  engine  and  dynamo  but  the  charged  battery  is  to  fur- 
nish the  current  at  such  times. 

The  battery  will  have  a  capacity  of  1,200  h.  p.-hours  and 
will  have  290  cells,  each  weighing  1,200  lbs.  The  iron 
tanks  will  occupy  a  floor  space  of  2,800  sq.  ft.  A  new  fire 
proof  building,  with  a  frontage  of  40  ft.  and  70  ft.  deep, 
will  be  erected  for  the  battery  adjoining  the  Niagara  street 
])()wer  station.      Work  on  it  will  commence  at  once. 

This  move  has  been  made  only  after  careful  investigation, 
and  the  railway  company  has  such  faith  in  its  success  that 
the  tanks,  in  which  the  cells  are  placed,  will  be  made  much 
larger  than  necessary  to  meet  present  re(|uirenients.  At  any 
time  desired   more  plates  can  be  added,  without  enlarging 
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the  tanks,  so  as  to  increase  the  capacity  of  the  hattery  two- 
thirds. 

The  Niagara  Falls  Power  Company  supplies  the  Cata- 
ract Power  &  Contluit  Company  with  a  24-hour  service. 
As  the  street  railway  lines  are  not  operated  all  night,  there  will 
he  much  surplus  power  for  charging  the  battery  which  will 
be  discharged  during  the  times  of  heavy  loads,  morning  and 
evening.  The  adoption  of  the  storage  battery  for  this 
work  is  quite  in  keeping  with  the  progressive  spirit  of  the 

company. 

*"•••-« 

BAD  COLLISION  AT  BALTIMORE. 


During  the  heavy  fog  which  prevailed  on  the  morning  of 
November  21,  two  cars  on  the  suburban  road  of  Baltimore, 
the  Baltimore  Northern  Electric,  met  head  on,  the  accident 
resulting  in  the  death  of  both  motormen  and  the  very  serious 
injury  of  some  of  the  passengers.  The  accident  occurred 
on  a  curve  at  the  foot  of  a  grade,  down  which  one  car  was 
coming  rapidly,  and  to  mount  which  the  other  car  had 
turned  on  full  current.  One  motorman  was  instantly  killed, 
nearly  every  bone  in  his  body  being  broken.  The  other  lost 
a  leg,  was  terribly  crushed  and  died  in  a  few  minutes  after 
removal  from  the  wreck.  One  conductor  was  cut  in  the 
face  by  broken  glass  until  he  was  scarcely  recognizable  and 
lost  the  entire  lower  part  of  one  side  of  his  face.  Both 
motormen  leave  families ;  one  of  them  a  pair  of  twins  only 
three  days  old ;  the  other  a  child  of  three  weeks,  making 
the  case  an  unusually  pathetic  one. 

The  cars  were  demolished,  one  telescoping  the  other  past 
the  middle.  The  coroner's  jury  found  that  one  car  crew  dis- 
obeyed orders,  by  not  taking  a  switch  and  waiting  for  the 
other  car  to  pass. 


CHIEF  ENGINEER  FOR  ALLEY  L. 

A.  L.  Hadin  has  been  appointed  chief  engineer  of  the 
power  plant  of  the  South  Side  Elevated,  Chicago,  and  is 
now  engaged  in  superintending  the  erection  of  the  machinery. 
The  selection  of  Mr.  Hadin  is  an  excellent  one  as  he  has 
had  a  very  extensive  experience  in  the  management  of  steam 
and  electrical  machinery.  For  the  last  six  years  he  has  been 
chief  engineer  of  the  Aurora  (111.)  Street  Railway,  and 
during  this  time  remodeled  the  power  plant,  and  by  his  care- 
ful management  and  the  design  and  construction  of  many 
labor  and  money  saving  devices  brought  it  to  a  high  state  of 
efficiency.  Prior  to  taking  this  position  Mr.  Iladin  was  for 
seven  years  in  charge  of  the  plant  of  the  Hutchinson  (Kan.) 
Water,  Light  &  Power  Company. 


EMPLOYES'  EXAMINATION  IN  ST.  LOUIS. 


Superintendent  George  VV.  Baumhoff,  of  the  Lindell  Rail- 
way, St.  Louis,  invited  all  the  motormen  and  conductors  on 
his  road  who  could  be  spared  from  duty  to  report  at  the 
general  ofHceson  Saturday  night,  November  27,  and  had  there 
a  little  surprise  in  the  shape  of  a  list  of  50  questions  chosen 
with  a  view  to  testing  ihe  competency  of  the  men  for  the 
positions  which  they  hold.  The  time  allowed  was  70  min- 
utes, and  nearl)'  all  succeeded  in  completing  their  papers  in 
less  than  that  time.  Prizes  of  $25,  $15  and  $10  were 
awarded   for  the  three  best  papers. 


A  MUNICIPAL  LIGHTING  PLANT  IN  CAL- 
IFORNIA. 


The  "  Argus "  of  Alameda,  Cal.,  says :  "  This  city 
spent  more  than  $42,000  on  its  light  plant  last  year,  $22,- 
000  the  year  before,  $27,000  the  year  before  that  and  is 
likely  to  spend  more  than  $20,000  this  j'ear.  The  munici- 
palitv  could  buy  all  the  light  it  uses  for  $10,000  a  year  at 
the  outside.  The  light  it  sells  is  undoubtedly  sold  at  a  loss. 
As  a  business  venture  Alameda's  experiment  is  a  rank  and 
wretched  failure." 


A  NEW  WAY  OF  FIGHTING. 


The  North  Hudson  County  Electric  Railway  in  extend- 
ing its  lines  to  Jersey  City  was  opposed  by  one  of  the  pro- 
perty owners  along  the  line,  Mrs.  Christiana  Parrott,  who 
sought  to  prevent  the  company  from  setting  a  pole  in  front 
of  her  lot  by  the  novel  method  of  getting  into  the  hole  her- 
self. She  held  the  enemy  at  bay  for  a  time  but  growing 
tired  of  standing  placed  a  board  across  the  hole  and  sat 
with  her  feet  in  it.  The  men  finally  decided  to  put  the  pole 
in  anyhow  and  when  it  came  to  the  point  the  woman  gave 
way  fearing  injury. 

NEW  PUBLICATIONS. 


The  University  of  Wisconsin  has  published  as  one  of  the  IJulletins 
the  thesis  of  George  Henry  Trautmann  on  "A  Comparative  Test  of 
Steam  Injectors."  Nine  injectors  of  different  makes  were  tested 
according  to  a  definite  system  so  that  they  can  be  accurately  com- 
pared in  all  particulars. 

The  Electrical  Review,  London,  with  its  issue  of  November  12, 
1S97,  celebrated  its  twenty-fifth  birthday,  and  took  advantage  of  the 
occasion  to  give  a  general  review  of  the  progress  in  all  the  several 
lines  of  electrical  work  during  the  past  quarter  of  a  century.  The 
special  articles  were  contributed  by  men  high  in  their  respective 
branches  of  the  electrical  industry,  and  constitute  a  most  valuable 
and  interesting  history.  Advertisers  also  availed  themselves  of  the 
special  features  and  large  edition  to  occupy  a  generous  amount  of 
space;  and  both  the  editorial  and  business  departments  of  this  excel- 
lent weekly  are  deserving  of  much  credit  for  their  good  work  in  this 
number. 

"  Russell's  Convention  Dates "  published  at  Newark,  N.  J.,  is  a 
paper  which  can  not  fail  to  prove  of  great  value  to  street  railway 
managers  who  wish  to  know  in  advance  of  trolley  parties  and  sight- 
seeing trips  to  be  taken  by  conventions  scheduled  to  meet  in  their 
own  or  neighboring  towns.  The  paper  is  a  weekly  now  completing  its 
first  year  and  its  success  shows  that  there  was  a  field  for  it.  It  is  a 
list  tabulated  alphabetically  according  to  states  and  towns  of  the 
places  of  meeting,  giving  the  name  of  the  organization,  the  date  of 
meeting,  name  and  address  of  the  secretary,  and  the  class  of  the 
meeting,  whether  district,  state,  or  national.  It  covers  Canada  and 
British  America  as  well  as  the  United  States.  All  announcements 
are  kept  standing  until  after  the  date  of  the  meeting. 


The  "  Power  Catechism  "  has  just  been  issued  from  the  press  by 
the  Power  Publishing  Company,  146  World  building.  New  York. 
Cloth,  $2.00.  It  comprises,  including  the  index  and  tables,  226 
pages,  and  consists  of  correct  answers  to  direct  questions  cover- 
ing the  main  principles  of  steam  engineering  and  the  transmission  of 
power,  and  in  accordance  with  our  latest  knowledge,  compiled  from 
the  regular  issues  of  Power,  after  revision  and  extension.  This  work 
is  to  be  highly  recommended  to  those  who  are  seeking  specific  infor- 
mation on  the  subjects  treated  as  the  answers  given  are  direct  and  as 
complete  as  they  could  well  be  made  in  a  book  of  this  kind,  glitter- 
ing generalities  being  carefully  avoided.  The  index  and  the  table  of 
contents  have  been  carefully  prepared  and  enable  one  to  find  the 
subject  sought  very  readily.  The  catechism  was  prepared  under  the 
direction  of  F.  R.  Low,  editor  of  Power. 
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COMPRESSED  AIR  IN  NEW  YORK. 


Op.  August  3,  1S96,  three  cars  equipped  with  the  Ilardic 
system  of  compressed  air  motors  went  into  regular  service 
on  the  125th  street  hue,  New  York.  The  cars  were  run  in 
between  other  cars  and  had  their  own  schedule.  The 
demonstration  was  continued  until  August  2,  1S97,  when 
the  air  cars  were  withdrawn.  The  dailj^  press  throughout 
the  country  lent  its  columns  and  inHuence  to  the  experiment 
and  few  features  of  street  railway  work  have  ever  been 
better  cared  for  in  this  respect.  The  cars  maintained  good 
running  time  and  the  service  was  generally  satisfactory  to 
the  public ;  notwithstanding  the  favorable  conditions,  the 
year's  demonstration  had  closed  without  a  contract  for  a  con- 
tinuation of  the  compressed  air  car  service,  or  its  adoption 
by  any  other  road  in  this  country. 

On  August  17th  last  a  test  was  made  on  the  Manhattan 
Elevated,  a  specially  constructed  locomotive  having  been 
built  for  the  purpose.  The  air  jjower  people  labored  under 
some  disadvantage  on  account  of  the  overweight  of  their 
engines,  which  on  arrival  had  to  be  reduced  from  46,150 
lbs.  to  44,730  lbs.  This  necessitated  the  removal  of  five 
bottles  reducing  the  air  storage  from  193  cu.  ft.  to  163  cu.  ft. 
The  tests  were  made  with  trains  of  three,  five  and  four  cars; 
one  trip  on  each  of  three  nights.  The  pressure  with  the  four- 
car  train  fell  from  2,360  lbs.  at  the  start  to  iSo  lbs.  at  the 
finish.  The  train  made  the  usual  station  stops  and  carried 
passengers.  Henry  C.  Cooke,  general  manager  of  the 
American  Air  Power  Company,  in  his  report  to  the  presi- 
dent, says  of  this  performance  :  "  The  motor  hauled  all  the 
various  loads  and  performed  all  the  tasks  it  was  set  to  do, 
never  having  failed  in  hauling  any  loacl,  but  lost  eight  min- 
utes time  over  the  schetlule  when  the  first  trial  with  five 
cars  (each  loaded  with  14,000  lbs.  of  dead  weight,  and 
speed  around  curves  limited  to  six  miles  an  hour)  was  made. 
This  was  due  to  various  causes,  principally  to  inexperience 
in  hantlling  the  engine,  unfamiliarity  with  the  road,  restrict- 
ing speed  on  curves  to  six  miles  per  hour,  and  tardiness  in 
starting  from  stations,  due  to  smallness  of  starting  pipes  and 
valves,  all  of  which  can  be  corrected,  and  this  trial  must  not 
be  considered  conclusive." 

Theoretically  compressed  air  undoubtedly  possesses  desir- 
able features  although  we  have  yet  to  be  convinced  that  a"self 
contained  "  car  of  whatever  system,  can  ever  be  as  economi- 
cally operated  on  a  line  of  any  magnitude,  as  the  car  which 
is  aKvays  in  connection  with  the  central  source  of  power, 
where  that  power  can  be  made  at  lowest  cost  and  drawn  on 
for  much  or  little  as  the  demand  requires.  The  cjuestion  is 
still  an  open  one,  almost  as  much  so  as  it  was  in  August  3, 
1S96. 

At  that  time,  we  stated,  that  in  our  judgment,  no  two  or 
three  cars  would  ever  solve  the  problem,  but  that  the  opera- 
tion of  a  much  larger  number,  say  20  cars  on  a  line  for  a 
full  year,  would  give  some  data  of  conse<iuence.  It  by  no 
means  follows  that  a  20-car  line  will  show  the  same  cost  per 
car  per  year  as  is  shown  by  one  car  on  a  two  or  three  car 
line.  The  trouble  with  the  air  system  is  that  so  much  of 
vital  importance  is  still  an  open  question  and  (jcneral  Man- 
ager Cooke  in  his  report  admits  this  when  he  says,  "  The 
records  show  that  the  1  25th  street  cars  use  400  to  450  cu.  ft. 
of  free  air  per  mile  traveled,  which  the  Ingersoll  Sergeant 
Drill  Company  estimates  can  be  furnished  at  a  cost  of  2.8 
cents  per  1,000  cu.  ft.  of   free  air,  compressed   to    2,000   lbs. 


which,  including  re-heating,  is  equal   to   1.33   cents  per  car- 
mile." 

The  actual  cost  for  any  considerable  service  apparently  is 
still  contingent  on  the  correctness  of  the  estimate  of  a  con- 
cern having  air  compressing  machinery  to  sell.  The  year 
has  not  been  without  progress  for  the  American  Air  Power 
Company,  as  it  has  effected  the  sale  of  the  English  patents 
to  a  strong  English  syndicate  composed  of  well-known  and 
inHucntial  men.  These  gentlemen  have  incorporated  a  com- 
pany with  $750,000  capital  for  the  purpose  of  promoting 
the  business ;  first  in  the  city  of  London  and  later  through- 
out Great  Britain.  Interest  has  also  been  aroused  and  impor- 
tant contracts  are  stated  to  be  pending  for  Germany  and 
other  foreign  coutries. 

McLEAN'S  GOOD  WORK  IN  MEXICO. 

When  Thos.  II.  McLean  assumed  the  presidency  and 
management  of  the  street  railway  lines  in  the  city  of  Mex- 
ico, he  found  abundant  opportunity  for  the  introduction  of 
modern  American  methods  of  operation.  The  owners  and 
the  public  and  the  government  considered  they  had  a  finely 
managed  road,  and  would  have  been  satisfied  with  simply  a 
continuation  of  the  former  methods.  The  needed  improve- 
ment, however,  which  at  once  became  apparent  to  Mr.  Mc- 
Lean, was  something  which  he  discerned  would  have  to  be 
worked  out  gradually. 

The  accounts  for  the  first  complete  year  under  his  man- 
agement have  just  been  made  up,  and  the  showing  is  as 
pleasing  to  the  stockholders  as  it  is  to  Mr.  McLean's  friends. 
The  earnings  have  been  increased  nearly  $95,000,  and  the 
entire  increase  carried  into  the  net  earnings.  After  paying 
a  6  per  cent  dividend  of  $482,000,  a  surplus  of  $37,000 
remains  towards  an  extra  dividend  in  189S.  Following  is 
the  statement : 

EARNINGS,  EXPENSES.  NET. 

■8q7 Si,6i4,575  Sr,og4,68o  $519,894 

iSofi 1,519,519  1,095,012  424,507 

Increase $    94,056  (decrease)  $95,387 

The  winter  months  of  December,  January  and  February 
are  those  of  poorest  earnings.  The  gain  in  the  net  is  further 
emphasized  by  the  fact  that  all  kinds  of  fodder  during  1897 
have  been  unusually  high  in  cost,  and  with  much  lower  prices 
in  sight  for  the  coming  year,  even  better  gains  are  confidently 
expected.  The  motive  power  is  mules,  which,  of  course, 
does  not  admit  of  the  created  travel  possible  in  an  electric 
or  cable  system. 


INDIANAPOLIS  3-CENT  FARE  CASE. 


On  November  20  the  motion  to  dismiss  tlie  Indianapolis 
3-ccnt  fare  case  was  argued  in  the  United  States  Circuit 
Court  of  Appeals.  December  10  the  decision  of  the  court 
was  handed  down  by  Judge  Woods,  the  appeal  being  dis- 
missed on  the  ground  of  want  of  jurisdiction.  The  court 
says  :  "  There  is  a  distinct  assertion  that  there  is  a  contract 
right  which  has  been  impaired,  and  unless  the  contrary  is 
clear  it  makes  a  case  of  which  this  court  cannot  take  juris- 
diction. There  is  too  much  foundation  for  the  contention 
to  admit  of  the  inference  that  it  is  made  in  bad  faith,  and 
that  being  so,  the  <iuestion  is  one  for  the  supreme  court  iiiul 
not  for  this  court." 


860 


^ma^dM^^^^Acw* 


interesting  Bits  of  Information  from  all  Parts  of  the  Country, 
Boiled  Down  for  Busy  Readers. 


The  Akron  Street  Railway  &  Illuminating  Company  has 
purchased  for  $400,000  the  line  of  the  Akron  &  Cuyahoga 
Falls  Rapid  Transit  Company,  extending  a  distance  of  20 
miles  between  Kent  and  Harberton,  O. 


The  Portsmouth  Street  Railway  Advertising  Comjjany 
has  V)een  incorporated  at  Portsmouth,  Va.  The  capital 
stock  is  $5,000,  and  the  officers  are  W.  H.  Triol  of  Philadel- 
phia, president;  and  William  E.  Stoakes  of  Philadelphia 
secretary  and  treasurer. 

The  Williams  &  Moore  Railway  Jack  Company  of  Chi- 
cago made  an  assignment  November  18  to  Lucian  M. 
Williams.  The  assets  are  estimated  at  $5,700  and  the  lia- 
l)ilities  at  $13,000.  The  company  will  be  reorganized  and 
the  business,  which  has  been  good,  continued  as  before. 


W.  A.  Shirley,  secretary  of  the  Wheeling  (  W.  Va.)  Rail- 
way Company,  writes  us  his  company  has  applied  for  a 
charter  for  a  park  for  pleasure  resort  purposes  at  the  north 
end  of  Wheeling  Island,  and  intends  to  have  a  first  class 
track  for  horse  and  bicycle  racing,  base  ball  and  otheramuse- 
ments. 

The  Union  Electric  Construction  Company  has  been 
incorporated  at  Des  Moines,  la.,  to  build  and  equip  electric 
railways  and  manufacture  street  railway  appliances.  The 
capital  stock  is  $5,000,000,  and  the  incorporators  are  Wil- 
liam B.  Purvis,  Halsey  J.  Tibbals,  B.  F.  Taylor  and  John 
S.  Carter. 

The  Skinner  Electric  Brake  Company  lias  been  incor- 
porated at  New  York,  commencing  with  $5,000  capital 
stock.  The  incorporators  are  James  D.  Ganner,  Brookline, 
Mass. ;  Frank  L.  Pasliaw,  Canton,  Mass. ;  E.  S.  Shepherd, 
Attleboro,  Mass. ;  Benjamin  Pope,  Boston,  and  A.  F.  Cope- 
land,  Newton,  Mass. 

November  22  the  following  named  gentlemen  were  re-elec- 
ted directors  of  the  West  End,  Boston  :  G.  T.  W.  Braman, 
T.Jefferson  Coolidge,  W^illiam  Hooper,  Albert  C.  Houghton, 
Samuel  Little,  Joseph  B.  Russell,  Richard  M.  Saltonstall, 
Samuel  Spencer,  Walter  S.  Swan,  Stephen  M.  Weld,  Moses 
Williams  and  Alfred  Winsor. 


The  receiver  of  the  Newark  &  Granville  Electric  Street 
Railway  Company,  Newark,  O.,  has  been  authorized  by  the 
court  to  issue  fare  tickets,  to  be  styled  labor  tickets,  and  sold 
at  the  rate  of  10  for  25  cents,  to  be  good  when  presented  by 
laborers  Viefore  7  a.  m.  and  between  5  and  7  p.  m. ;  also  tick- 
ets for  school  children  at  the  rate  of  eight  for  25  cents. 


At  a  meeting  of  the  board  of  directors  of  the  Market 
Street  Railway  Company,  San  Francisco,  W.J.  Adams  who 
has  long  had  a  place  on  the  board  resigned  and  was  suc- 
ceeded by  I.  W.  Ilcllman,  president  of  the  Nevada  Bank, 
who  recently  acquired  a  large  block  of  the  stock.  Will  H. 
Crocker  also  retired  and  Henry  T.  Scott  was  elected  in  his 
place.      The  board  as  now  constituted  is  as  follows  :      H.  E. 


Huntington,  F.  S.  Douty,  Charles  Holbrook,  C.  G.  Lathrop, 
N.  T.  Smith,  Alvinza  Heyward,  J.  L.  Willcutt,  I.  W.  Ilell- 
man   and  Henry  T.  Scott. 

The  last  competitor  of  the  Union  Traction  Company,  of 
Philadelphia,  the  Hestonville,  Mantau  &  Fairmount  Passen- 
ger Railway  has  passed  into  the  control  of  the  larger  company 
through  the  purchase  of  a  majority  of  the  stock  by  individ- 
uals interested  in  the  Union  Traction.  The  Hestonville 
Company  operated  24  miles  of  track  and  150  cars. 


The  Cleveland  3-cent  fare  ordinance  has  been  temporarily 
defeated.  It  was  lost  on  the  first  ballot  and  the  motion  to 
reconsider  was  lost  on  a  tie  vote.  Councilman  Hopkins,  father 
of  the  defeated  measure,  states  that  another  one,  having  the 
same  purpose,  will  be  introduced  at  the  next  meeting.  It  is 
directed  especially  against  the  Woodlawn  avenue  line  of  the 
Cleveland  City  Railway  Company. 


A  recent  circular  of  the  General  Electric  Company  of 
Berlin  gives  the  electric  roads  for  which  apparatus  was  fur- 
nished by  that  company  as  follows  :  In  operation,  28  roads 
with  an  aggregate  length  of  476.4  kilometers  of  single  track, 
S41  motor  cars  and  566  trail  cars.  In  construction,  21  roads 
with  an  aggregate  length  of  2S8.7  kilometers  of  single  track, 
425  motor  cars  and  156  trail  cars.  And  in  addition  the  com- 
pany is  preparing  plans  for  1 7  new  roads  or  extensions  to 
old  ones. 


The  girls  employed  by  the  Western  Electric  Company 
formed  the  Occident  Club  for  literary  and  social  purposes 
about  two  years  ago.  It  is  self-supporting  and  managed 
entirely  by  the  employes.  The  company  has  now  provided 
two  large  rooms  and  furnished  one  as  a  library  and  reading 
room  which  may  also  be  used  for  entertainments  and  has  a 
seating  capacity  of  500 ;  the  other  room  is  fitted  up  with  a 
kitchen  and  lunch  counters.  The  entertainments  have  been 
meritorious  and  well  attended. 


The  report  of  President  Nagle  of  the  Chicago  City  Rail- 
way Employes'  Mutual  Aid  Association  for  the  year  ending 
September  30,  shows  the  association  to  be  in  a  prosperous 
condition.  The  membership  increased  during  the  year  from 
1,884  ^°  2,021  and  the  insurance  in  force  from  $942,000  to 
$1,010,500.  There  were  12  deaths;  the  losses  were  paid  by 
six  assessments  of  50  cents  each,  making  the  average  cost 
per  death  25  cents  to  each  member;  in  1896  the  average  cost 
per  death  was  34  cents  ;  in  1895,  50  cents. 


C.  D.  Wynian,  general  manager  of  the  New  Orleans 
Traction  Company,  writes  us  under  date  of  December  i,  that 
business  through  the  South  and  especially  in  the  city  is  very 
rapidly  picking  up,  and  that  there  is  no  more  talk  of  the 
fever  which  has  been  exterminated.  "You  may  tell  all  your 
friends  that  they  are  absolutely  safe  in  visiting  our  city.  If 
there  has  been  any  good  worked  by  the  scourge,  it  has  been 
the  general  cleaning  up  of  everything  so  we  have  on  our 
best  clothes  now,  and  we  were  never  in  finer  array  to  wel- 
come our  friends  from  all  parts  of  the  country.  Just 
say  for  me  in  the  next  issue  of  the  Review,  that  they  can 
all  come ;  we  will  greet  them  warmly,  treat  them  nicely, 
and  send  them  away  at  the  end  of  their  visit,  sound  in  body, 
refreshed  in  mind,  and  with  a  calm  and  equable  con- 
science." 
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At  the  24th  annual  meeting  of  the  directors  of  the  Mel- 
houme  Tramway  &  Omnibus  Company,  F.  B.  Clapp,  man- 
aging director,  presented  a  report  which  made  a  very  fav- 
orable showing  for  the  past  year.  The  traffic  receipts 
amounted  to  $1,794,575  and  the  operating  expenses  were 
$1,023,720.  The  total  assets  of  the  company  are  $4,129,- 
960  and  the  paid  up  capital  stock  is  $2,400,000.  There  is  a 
reserve  account  for  tramway  renewal  which  amounts  to 
$1,000,000.  During  the  past  year  there  has  been  a  very 
satisfactorv  increase  in  traffic  and  the  prospects  for  the  com- 
ing year  are  unusuallv  bright.  A  dividend  of  2  per  cent 
was  paid  in  Januarv  and  one  of  3  per  cent  was  proposed  in 
the  annual  report. 


BIRMINGHAM  STREET  RAILWAYS. 


If  the  city  of  Birmingham  does  not  soon  follow  up  the 
report  of  its  tramway  committee  by  adopting  electric  trac- 
tion it  will  loose  its  vaunted  reputation  of  the  most  progres- 
sive city  in  England.  Although  it  has  a  population  greater 
tiian  Boston  and  suburbs,  its  traction  facilities  would   not  be 


TRAIN    ON    THE    BIRMINGHAM    TRAMWAY. 

considered  up  to  date  in  a  country  town  in  Massachusetts. 
The  people  of  Birmingham  have  to  ride  behind  noisy,  dirty, 
puffing  steam  locomotives  going  to  and  from  their  homes. 
The  illlustration  represents  the  locomotive,  which  is  entirely 
encased,  and  a  double  deck  trailer  on  one  of  the  principal 
streets  of  Birmingham. 

SMITH  AND  HIS  LAMPS. 


"Smith  of  New  ^ork,"  who  is  so  well  known  no  other 
address  is  really  necessary  to  reach  him,  is  reaping  the 
results  of  several  decades  of  well  conducted  business,  aug- 
mented by  the  successful  effort  to  always  be  in  the  lead,  and 
to  produce  goods  which  will  make  the  user  want  more  of 
the  same  kind.  While  the  concern  manufactures  all  kinds 
of  lighting  apparatus,  it  is  best  known  to  our  readers  for  its 
car  lights,  both  interior  and  for  the  dash.  Some  time  ago 
when  the  other  headlight  makers  went  into  a  combination, 
Smith  persistently  refused  to  join  them,  saying  he  intended 
to  be  free  and  independent  in  his  position  to  make  and  sell 
his  goods  to  the  mutual  advantage  of  the  buyer  and  himself. 
Special  pressure  was  brought  to  bear  to  bring  him  into  the 
fold,  and  after  friendly  overtures  failed,  the  effort  was  made 


to  force  matters  by  bringing  suit  on  some  of  his  patents. 
All  these  failed,  however,  and  Smith  of  New  York  won 
out  beautifully,  and  the  only  result  was  more  attention  was 
directed  to  his  goods.  He  is  furnishing  every  kind  of  head- 
light desired  ;  through  the  dash,  in  front  of  the  dash  or  on 
top,  according  to  order.  His  lights  are  standard  on  hun- 
dreds of  roads. 


GENERATORS  IN  THE  UNION  LOOP 
STATION. 


The  illustration  represents  the  armature  and  commutator  of 
one  of  the  Siemens  &Halske  1,500-k.  w.  generators  now  being 
installed  in  the  Union  Loop  power  house  in  Chicago.  The 
arrangement  of  the  armature  winding  and  the  connections 
to  the  commutator  are  clearly  shown.  This  construction 
has  all  the  advantages  of  internal  fields;  great  radiating  sur- 
face and  maximum  magnetic  effect  are  to  be  found.  The 
commutator  is  on  the.  armature  spider,  and  its  construction 
and  insulation  are  for  large  current  capacity  and  long  life. 
The  armature  winding  is  such  as  to  give  good  ventilation. 
The  poles  will  be  16  in  number. 

The  armature  was  entirely  assembled  at  the  company's 
works  and  had  to  Vie  transported  on  a  special  car,  on  account 
of    its    great    size    and  weight.      For  such  service  the    com- 


1,500-K.    \V.    SIEMENSHALSKE    ARMATURE. 

pany  has  designed  and  built  two  or  three  flat  cars, 
with  two  out-board  bearings,  on  either  side  of  the  car 
near  the  middle.  The  armature  shaft  rests  on  these 
bearings  and  |)art  of  llie  armature  projects  beneath  the 
car  floor,  but  far  enough  above  the  roadbed  to  prevent 
any  damage  from  obstructions  there.  By  this  means  arma- 
tures of  very  large  diameter  can  be  transported  and  come 
beneath  the  limit  of  height  prescribed  by  the  railroad  com- 
panies. This  armature  had  to  be  moved  for  some  ilistance 
through  the  streets,  from  the  tracks  of  the  Chicago  & 
Northern  I'acific  to  the  station.  The  trucks  were  removed 
from  under  the  car  body  and  it  was  let  down  on  skids  and 
pulled  along  on  rollers  by  means  of  a  capstan.  The  rest  of 
the  machine  is  so  divided  as  to  be  easily  handled. 

This  is  the  first  of  three  machines  to  be  installed  in  a 
short  time,  and  the  work  on  Ihe  station  is  being  pushed  as 
rapidly  as  jiossible. 
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MR.  WESSELS'  WITHDRAWAL. 


THE  MOORE  RAIL  DRILL. 


J.    WF.SMiLS. 


It  is  with  keen  rcjjrot  that  we  announce  the  early  with- 
drawal from  the  air  lirake  business  of  Edward  J.  Wes- 
scls  who  has  resigned  his  position  as  managing  director 
of  the  Standard  Air  I}rake  Com])any  to  take  effect  on 
March  I.  Mr.  VVessels  needs  no  introduction  to  our  readers 
for  he  is  known  the  world  over  as  the  "apostle  of  street 
railway  air-brakinj;."  For  the  past  three  and  a  half  jcars 
he  has  been  an  incessant  toiler  in  this  Held.  He  was  called 
upon  to  take  hold  of  the  old 
Jenett  Air-Hrake  Company, 
which  at  that  time  ha<l  not  made 
much  headway  and  was  in  fact 
unknown.  As  soon  as  he  took 
hold,  the  trade  realized  that  the 
business  had  passed  into  compe- 
tent "hands.  Realizing  that  the 
business  could  not  be  successfulh 
worked  at  long  range  he  sold  the 
Chicago  factory  and  transferred 
operations  to  the  east.  His  sale 
of  the  factory  on  advantageous 
terms,  in  the  teeth  of  bad  times 
at  once  arrested  attention.  Before  long  he  had  evolved  a 
successful  axle  compressor.  He  then  went  abroad  and 
appointed  agents.  I",  a  few  months  he  sold  hundreds  of  air 
brakes  in  England,  Belgium  and  Germany.  Then  he 
developed  business  in  far  distant  lands  and  before  long 
shipped  hundreds  of  brakes  as  far  away  as  Australia. 
Meantime  he  and  the  company's  engineer  invented  and 
patented  the  first  independent  motor  compressor  for  brak- 
ing cars  and  trains.  Automatic  current  control  next  claimed 
attention  and  soon  apparatus  was  patented  which  has 
relieved  motormen  from  responsibility.  They  onl}'  need  to 
use  the  interlocking  controlling  handle  in  order  to  have 
command  of  the  car  or  train.  Mr.  Wessels  was  no  less 
successful  as  a  salesman.  He  had  no  one  to  assist  him  and 
depended  largely  on  judicious  advertising  to  make  sales. 
Every  "ad."  was  written  by  him  and  his  invariable  rule 
was  never  to  let  an  advertisement  appear  a  second  time  and 
always  to  use  a  fidl  page.  His  example  was  followed  by 
many.  Printers  Ink  pronounced  his  "  ads."  the  very  best 
that  had  appeared.  He  also  advocated  the  use  of  air  brakes, 
in  graceful  and  accurate  style,  and  his  articles  in  the 
technical  press  always  commanded  attention.  Members  of 
the  American  Street  Railway  Association  will  recall  his 
admirable  papers  in  Atlanta  and  Montreal.  His  motto  was 
"  This  one  thing  I  do  "  and  into  the  development  of  the  air 
brake  he  threw  his  great  energy,  versatility  and  ability. 
For  these  reasons  we  are  sorry  to  record  his  early  departure 
from  the  field.  It  is  safe  to  state  that  no  enterprise  in  which 
he  sees  fit  to  embark  will  ever  suffer  from  dry  rot  and 
wherever  he  goes  there  will  be  scores  of  friends  who  will 
give  him  a  welcome. 


The  Brooklyn  Rapid  Transit  Company  has  recently  issued 
100,000  copies  of  a  little  book  entitled  "  Where  and  How  to 
Go  "  which  is  full  of  information  regarding  schedules,  places 
of  amusement,  suburban  towns,  etc.  It  is  illustrated  with 
55  half  tone  views  and  a  large  map  of  Brooklyn  and  vicin- 
ity. It  is  very  artistic  and  indicates  that  General  Passenger 
Agent  Kennedy  is  up-to-date  in  every  way.  Presumably 
the  advertising  in  the  book  pays  for  its  publication. 


A  new  rail  drill,  herewith  illustrated,  was  designed  by 
M.  M.  Moore,  88  East  Ohio  street,  Chicago.  It  was  the  pur- 
pose to  build  a  drill  that  could  be  easily  operated  by  hand, 
readily  attached  to  the  rail  and  quickly  removed  so  as 
not  to  impede  traffic.  The  drill  frame  is  clamped  to  a 
bar,  permitting  a  side  movement  of  24  in.  and  a  vertical 
adjustment.  At  the  end  of  the  spindle  there  is  a  ball 
bearing  which  makes  the  drill  operate  very  easily.  The 
drill    is     self-feeding.       The     frame    is     less    than    5    in.    in 


height  so  that  it  can  be  left  in  place  while  the  cars  are 
running  over  the  track,  and  permits  its  use  between 
the  rails.  The  frame  is  substantially  built  and  does  not 
spring  while  in  use.  A  i  J^-in.  hole  has  been  put  through  a 
yy-in.  web  by  one  man  in  1  minute  and  20  seconds  without 
springing  the  frame.  Fig.  i  shows  the  drill  in  position  and 
Fig.  2  with  the  top  removed  which  operation  can  be  done  in 
two  seconds.  To  illustrate  how  easily  and  quickly  the 
drill  can  be  used,  one  man  using  one  hand  drilled  a  7^ -in. 
hole  through  a  y\-in  web  in  45  seconds. 

ADVERTISING  AT  COLUMBUS,  O. 


The  Columbus  Street  Railway  Company  last  summer 
distributed  some  handsomely  illustrated  folders ;  one  is 
devoted  to  the  attractions  at  Olentangy  Park  and  another 
has  an  outline  map  of  all  the  lines  and  gives  directions  for 
reaching  every  part  of  the  city  by  means  of  the  street  cars. 
Secretary  P.  V.  Burington  sa3's  that  these  folders  have  been 
distributed  to  nearly  all  the  towns  within  a  radius  of  50 
miles  and  are  handed  to  the  incoming  strangers  at  the  Union 
Station  of  the  steam  roads.  By  making  these  folders  so 
attractive  it  is  found  that  fullv  95  per  cent  are  preserved. 
Besides  these,  programs  are  issued  whenever  there  are 
special  musical  and  kinetoscopc  entertainments  at  the  park. 
During  the  season  there  were  a  McKinley  night,  a  labor  day 
celebration,  Franklin  Centennial,  a  convention  of  stationar}' 
engineers  and  another  of  insurance  men,  all  of  which  were 
commemorated  in  a  fitting  way  by  programs  at  the  park. 


As  is  usual  during  the  winter  season  the  street  cars  in 
Cheboygan,  Mich.,  have  been  removed  from  the  trucks  and 
placed  on  runners  and  will  be  operated  as  sleighs. 
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NEW  WEST  END  POWER  STATION, 
BOSTON. 


The  West  End  Street  Railway  Company,  of  Boston,  has 
recently  completed  the  new  power  station  needed  to  provide 
for  its  Cambridge  traftic.  It  is  known  as  the  Harvard 
Power  Station  and  was  built  for  an  ultimate  capacity  of 
7,200  k.  w. ;  work  was  begun  May  10,  1S97.  The  building  is 
of  selected  hard  burned  brick  with  free-stone  trimmings  and 
in  general  appearance  resembles  the  company's  Dorchester 
station  ;  it  has  a  frontage  of  126  ft.  on  Boylston  street  and  is 
172  ft.  deep.  The  roofs  of  both  engine  and  boiler  rooms 
are  iron  trussed,  tile  arched  and  covered  with  composition. 

The  engine  room  lying  next  to  the  Cambridge  Parkway 
has  a  capacity  for  four  and  contains  at  the  present  time 
three  1,800-h.  p.  horizontal,  cross-compound,  AUis  engines 
with  independent  jet  condensers,  direct  connected  to  three 
1,200-k.  w.  multipolar  General  Electric  generators,  designed 
to  run  at  So  r.  p.  m.  At  one  end  is  a  blank  wall  to  provide 
for  further  extension.  The  floor  of  the  engine  room  is  i  2 
ft.  above  that  of  the  boiler  room  which  is  at  the  street  level. 

On  the  basement  floor  under  the  engine  room,  on  the 
same  level  as  the  floor  of  the  boiler  room  are  the  condensers, 
air  pumps  and  feed  pumps,  the  engine  room  floor  being  cut 
away  so  as  to  place  the  apparatus  in  full  view  of  the  engineer 
at  all  times.  The  feed  pumps  comprise  one  steam  pump  14 
in.  and  8j4  in.  x  10  in.  capable  of  supplying  water  for  6,000 
h.  p.  of  boilers,  and  three  pumps  driven  by  electric  motors 
through  a  counter  shaft,  each  with  a  capacity  of  5,000  gal- 
lons of  water  per  hour  at  a  speed  of  30  r.  p.  m. 

In  the  boiler  room  are  six  500-h.  p.  water  tube  boilers 
with  extension  furnaces  designed  to  carry  a  working  pres- 
sure of  180  lbs.,  and  arranged  in  three  batteries  of  two  each. 


There  are  three  feed  water  heaters  of  Soo  h.  p.  each.  The 
smoke  flue  is  carried  to  and  around  the  Green  economizer, 
space  being  provided  for  another  economizer  of  the  same 
capacity.  Under  each  section  is  a  by-pass.  On  the  roof 
above  the  economizer  is  a  structure,  shown  in  the  illustra- 
tion, to  facilitate  the  removal  of  economizer  tubes. 

The  stack  is  of  brick  and  226  ft.  high  ;  the  insiile  is  lined 
with  fire*  brick  and  is  ii  ft.  in  diameter;  the  stack  is  of 
ample  size  to  take  care  of  the  contemplated  ultimate  boiler 
power,  6,000  h.  p.  It  rests  on  piles  which  arc  covered  with 
concrete  to  a  depth  of  5  ft.,  with  a  capping  of  granite  8  ft. 
6  in.  thick  made  up  in  five  courses. 

As  shown  by  the  illustration. the  engines  and  boilers  are 
placed  back  to  back  with  all  the  piping  in  the  engine  room 
beneath  the  floor  so  that  there  is  no  obstruction  to  the  use 
of  the  traveling  crane.  The  crane  is  of  seven  tons  capacity 
and   is  worked  by  hand. 

The  switchboard  is  at  tlie  north  end  of  tlic  engine  room 
on  a  platform  8  ft.  aliove  the  floor,  commanding  a  full  view 
of  the  engines  and  generators;  the  switchboard  has  the 
usual  complement  of  meters,  circuit  breakers  and  switches. 
Leading  from  this  platform  is  the  otiicc  of  the  chief  engineer 
where  are  a  recording  voltmeter,  a  recording  steam  gage  and 
a  telephone.  Under  the  ofiice  on  the  basement  floor  is  the 
test  room  equipped  with  instruments  for  testing  the  under- 
ground cables.  These  caV)Ies  are  carried  from  the  station  in 
a  conduit  through  which  the  wires  also  return. 

Coal  will  be  handled  at  this  station  by  a  trestle  and  coal 
pocket  adjacent  to  and  in  the  rear  of  the  building.  From 
this  pocket,  through  chutes  leading  from  the  bottom,  it  will 
be  loadeil  into  the  coal  or  charging  cars,  which  will  run  into 
the  boiler  room  on  a  narrow  gage  track.  Ashes  will  be 
removed  over  the  same  track. 
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QUICK-BREAK  SWITCHES  FOR  RAILWAY 
WORK. 


THE  PROPER  CONSTRUCTION  AND  USE 
OF  ECONOMIZERS. 


The  General  Electric  Company  has  designed  a  line  of 
qnick-break,  500-volt  switches  which  arc  especially  adapted 
for  street  railway  service.  As  may  be  seen  in  the  illustra- 
tion, the  switch  blade  contact  consists  of  two  pieces  connec- 
ted to  a  common  hinge  and  by  a  pair  of  helical  springs,  one 
on  each  side.  In  opening  the  switch  the  outer  section  of 
the  blade,  to  which  the  insulated  handle  is  attached,  is 
withdrawn   to   an    angle   of    30°    before    the    inner  section 


yUICK-BREAK    t.\VITCH. 

moves.  The  inner  half  of  the  blade  is  then  forced  from 
the  clip  by  positive  action  and  is  drawn  sharply  to  the  outer 
half  by  the  tension  springs.  This  results  in  an  extremely 
quick  break  and  a  wide  gap,  over  which  an  arc  cannot  hold. 
Switches  of  this  type  are  made  for  both  single  and  double 
throw,  with  or  without  bases,  and  with  either  front  or  back 
connections. 


AN  AUTOMATIC  CAR  FENDER. 


The  accompanying  cut  represents  an  automatic  car  fender 
designed  by  Obe.  Cullison.  It  is  attached  to  the  wheel 
truck,  is  simple  in  construction,  does  not  extend  far  in  front 
of  the  car  and  is  automatic  in  action.  When  striking  an 
object  the  two  coil  springs  are  released  and  the  fender  shoots 
out  about  3  ft.,  or  this  result  ma}-  be  effected  by  the 
motorman  striking  a  foot  lever  attachment.  A  contact 
roller  is  at  the  front  of  the  fender  but  there  is  little  oscilla- 
tion as  the  fender  is  attached  to  the  truck.  The  fender  can 
readily  be  changed  from  one  end   to  the  other  of  the  car. 


Henry  G.  Brinckerhoff,  of  Boston,  presented  a  paper  on 
this  subject  before  the  meeting  of  the  New  England  Cotton 
Manufacturers  Association  held  at  Philadelphia  in  October 
and  we  give  below  a  brief  abstract. 

The  practice  of  heating  the  feed  water  in  a  separate  ves- 
sel using  the  heat  in  the  waste  gases  to  do  so  and  leaving 
the  boiler  to  supply  chiefly  the  heat  necessary  for  the  latent 
heat  of  the  steam  is  one  that  has  been  extensively  adopted 
by  large  steam  users  in  all  parts  of  the  world.  Such  fine 
heaters  are  usually  called  economizers.  A  great  many 
makers  have  constructed  pipe  heaters  and  with  a  few  excep- 
tions they  have  failed.  These  failures  are  to  be  attributed 
to  three  causes  :  1.  Not  being  of  cast  iron,  the  only  practi- 
cal metal  to  withstand  the  corrosive  action  of  sulphurous 
gases.  2.  Lack  of  capacity,  it  requiring  time  for  the  trans- 
mission of  heat.  3.  Lack  of  automatic  cleaning  of  the 
pipes.  The  late  Edward  Green  was  the  first  to  develop  a 
flue  heater  embodying  these  essential  features,  whose 
absence  in  others  was  the  cause  of  failure. 

Important  details  of  construction  are  : 
all  packed  joints  inside  the  brick  work, 
bility  to  all  parts  of  the  internal  surface, 
pipes  should  be  forced  into  the  top  and  bottom  headers  by 
hydraulic  pressure  making  metal  to  metal  joints.  4.  Each 
section  should  be  tested  to  350  lbs.  per  sq.  in. 

A  well  constructed  economizer  built  under  these  specifica- 
tions should  last  20  years  under  ordinary  care  and  attention. 
The  care  required  consists  in  blowing  off  daily  at  the  same 
time  as  the  boilers.  Every  three  months  the  soot  should  be 
cleaned  out  of  the  chamber  below.  Once  a  year  the  caps 
should  be  taken  off  and  the  interior  of  the  pipes  inspected  ; 
if  the  water  is  bad  this  should  be  done  oftener. 


The  absence  of 
2.  Easy  accessi- 
5.  The   vertical 


TROLLEY  GETS  STEAM  ROAD 
PASSENGERS. 


The  traffic  on  the  four-mile  extension  recently  built  by 
the  Woonsocket  (R.  I.)  Street  Railway  Company  to  Slaters- 
ville  and  Forestdale,  is  very  gratifying  to  the  company.  The 
street  railway  is  now  a  competitor  of  the  New  England 
Railroad  for  this  business  and  the  comparative  conditions 
are  as  follows :  The  electric  cars  run  at  intervals  of  30 
minutes  and  carrj'  passengers  from  any  part  of  Woonsocket 
to  Slaterville  or  Forestdale  for  5  cents.  The  steam  road 
runs  from  three  to  five  trains  per  day,  lands  passengers  at  a 
point  remote  from  the  center  of  Slaterville  and  charges  10 
cents,  or  9  cents  on  lo-ride  tickets.  The  result  is  that  the 
electric  line  gets  nearly  all  the  passengers. 


FENDER   IN   ACTION. 


THE   CULLISON   AUTOMATIC   CAR    FENDER. 


FENDER   READY    FOR    ACTION. 
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THE  SARGENT  BRAKE  SHOE  TESTS. 


"  DIAMOND   S"   SHOE. 


The  .Sargent  Company,  of  Chicago,  has  since  introduc- 
ing its  new  "Diamond  S"  brake  shoe  made  extensive  ser- 
vice and  laboratory  tests  and  secured  interesting  data  con- 
cerning this  shoe.  The  "Diamond  S"  brake  shoe  consists 
of  expanded  steel  and  cast  iron ;  a  bundle  of  the  expanded 
steel  strips  each  of  the  same  width  and  length  as  the  brake 
shoe  is  placed  in  the  mold  and 
the  cast  iron  poured  about  it,  fill- 
ing the  open  spaces  in  the  steel 
core.  Such  a  shoe  is  evidently 
strong  and  therefore  safe  against 
ireakage,  and  uniformity  can  be 
secured  by  care  in  the  manufact- 
ure. The  service  tests  were  made 
to  determine  the  durability  of  the 
shoe  and  its  effect  on  the  tire. 
These  tests  were  made  on  dif- 
ferent railroads,  the  usual  method 
being  to  equip  one  truck  of  the 
car  with  the  "Diamond  S"  shoes 
and  the  other  with  the  shoes  to 
be  compared  with  it ;  where 
two  cars  were  always  run  to- 
gether, one  car  would  have 
shoes  all  of  one  kind.  The 
service  tests  showed  these  shoes 
to  wear  slightly  longer  than  chilled  iron,  and  about  four 
times  as  long  as  the  ordinary  cast  iron  shoes.  No  cutting 
of  tires  was  reported. 

The  laboratory  tests  to  determine  the  frictional  qualities 
of  the  shoe  were  made  on  the  Master  Car  Builders'  testing 
machine  at  the  works  of  the  Westinghouse  Air-Brake 
Company,  Wilmerding,  Pa.,  by  J.  C.  Whitridge,  who 
worked  with  the  machine  under  the  direction  of  the  M.  C. 
B.  Committee  in  1896,  and  these  tests  are  directly  com- 
parable with  those  made  by  the  Committee. 

Four  shoes  were  tested  :  No.  2,  soft  "  Diamond  S";  No. 
4,  plain  cast  iron,  cast  at  the  same  time  and  from  the  same 
metal  as  No.  2;  No.  6,  hard  "Diamond  S";  No.  7,  plain 
cast  iron  cast  at  the  same  time  as  No.  6.  Nos.  2  and  6 
were  tested  at  initial  speeds  of  65  and  40  miles  per  hour 
and  at  braking  pressures  of  10,733  '''^•i  ^»75°  ^^^-  ^""J  ^579^ 
lbs.,  representing  the  pressures  in  heavy  passenger  service, 
medium  passenger  service  and  ordinary  freight  ser\ice, 
respectively.  Three  or  more  tests  were  made  under  each 
set  of  conditions. 

Judging  from  the  time  required  to  grind  the  shoes  to  a 
bearing  on  the  test  wheel  the  "  soft "  shoes  tested  are  thought 
to  be  approximately  of  the  same  hardness  as  the  "hard" 
cast  iron  shoes  tested  by  the  M.  C.  B.  Committee.  A  com- 
parison of  the  results  shows  that  the  coefficients  of  friction 
of  the  "  Diamond  S  "  shoes  are  about  the  same  or  slightly 
higher  than  that  for  the  hard  cast  iron  of  the  M.  C.  B.  tests, 
which  is  more  nearly  the  hardness  of  cast  iron  shoes  in 
general  use  than  the  "  soft"  cast  iron  taken  as  the  standard 
by  the  Committee. 

The  experiments  on  steel-tired  and  chilled  wheels  show 
that  practically  the  same  coefficients  of  friction  may  be 
expected  with  the  "  Diamond  S  "  shoe  on  the  two  wheels. 
The  report  concludes :  "  The  steel  appears  to  increase 
somewhat  the  frictional  qualities  of  very  hard  cast  iron  brake 
8hoes,'but  when  soft  cast  iron  is  so  used  the  addition  of   the 


expanded  steel  docs  not  materially  affect  the  friction,  the 
results  not  showing  a  uniform  tendency  either  to  raise  or  to 
lower  the  mean  coeflicient." 

The  coefficients  of  friction  being  considered  the  same,  it 
is  evident  that  the  longer  life  of  the  "Diamond  S"  shoe 
gives  it  a  marked  advantage. 


WIDENER'S  GIFT  TO  PHILADELPHIA. 


On  November  25,  P.  A.  B.  Widener,  who  is  so  well 
known  to  our  readers  because  of  his  extensive  interests  in 
electric  railrt^ays  in  different  parts  of  the  country,  and  par- 
ticularly as  former  president  of  the  Union  Traction  Com- 
pany, of  Philadelphia,  announced  his  intention  of  presenting 
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MR.  WIDENER  S   RESIDENCE. 

his  residence  to  the  city  for  use  as  a  branch  of  the  free 
library.  This  is  not  the  first  instance  of  his  munificence  to 
the  city,  as  a  short  time  ago  he  promised  his  collection  of 
paintings,  estimated  to  be  worth  $750,000,  to  the  city  in  the 
event  of  the  construction  of  a  suitable  buikling  to  accommo- 
date them.  The  appropriation  for  this  building  was  pro- 
vided for  in  the  recent  loan  bill  passed  by  the  popular  vote. 


ILLINOIS  STATE  ASSOCIATION. 


The  preliminary  work  of  organizing  an  association  among 
the  Illinois  street  railways  has  been  jilaced  in  charge  of 
President  Patterson,  of  the  Bloomington  City  Railwa)',  who 
has  addressed  the  following  letter  to  those  concerned. 

"  It  has  been  suggested  by  several  street  railway  managers  that  a 
.Street  Railway  Association  be  formed  in  this  state,  and  I  have  been 
requested  to  write  the  different  companies  in  this  state  to  ascertain 
their  views  on  the  subject  of  forming  such  an  Association,  and  1 
would  suggest  that  a  meeting  of  representatives  of  the  different  com- 
panies be  held  at  the  Great  Northern  Hotel,  Chicago,  on  Thursday, 
January  5,  i8g8." 

RAE'S  MOTOR  CARRIAGE. 


P'rank  B.  Rac,  of  Chicago,  has  designed  a  carriage  to  be 
operated  from  storage  batteries.  One  motor  is  employed 
and  this  is  geared  to  the  rear  wheels  and  is  controlled  so  as 
to  give  four  speeds.  The  carriage  with  passengers  weighs 
nearly  2,000  lbs.,  and  the  battery  capacity  is  sufficient  to  make 
a  continuous  run  of  60  miles.  Mr.  Rae's  long  experience  in 
electric  railway  and  elevator  work  gives  assurance  of 
thoroughness  and  eflicieucv  in  the  <lesign  of  the  electrical 
apparatus. 
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KEYWAY  CUTTER. 


\Vc  illustrate  herewith  an  ingenious  and  labor  saving 
niacliine  for  cutting  keyvvays  on  railway  axles.  This 
machine  has  two  traveling  beds  for  carrying  a.xles,  in  each 
of  which  a  deep  "  V  "  center  is  cut  for  holding  the  axle  in 
place.  By  this  means  any  sized  axle  from  i-in.  to  6-in.  in 
diameter,  on  being  placed  in  the  "  V  "  receptacle,  immedi- 
ately assumes  a  proper  position  in  the  machine,  that  is,  in 
an  exact  center  line  with  the  cutting  device.  This  not  only 
obviates  the  tedious  necessity  of  lining  up  the  axle  with  the 
machine,  but  renders  it  impossible  to  cut  the  keyway  in  any 
but  a  correct  manner. 

These  traveling  beds  are  worked  by  an  independent  crank 
movement,  and  the  feed  stroke  is  easily  adjusted  to  any 
length  of  keyway,  from  i-in.  to  i  2-in.  Each  bed  is  entirely 
independent  of  the  other,  and  the  machine  will  cut  one  or 
two  axles  at  a  time  as  may  be  desired.  The  cutters  are  end 
millers  with  a  continuous  feed,  which  is  worked  by  a  single 
ratchet  with  two  dogs.  When  making  any  stroke,  the  dog 
not  in  use  simply  slips  back  into  proper  position  for  feed- 
ing the  cutler  when  its  time  comes.     This  machine  will  cut 
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key  ways  12  in.  long,  1  in.  wide  and  1^  in.  deep  in  from  35 
to  ^|0  axles  per  day,  with  accuracy  and  ease.  It  is  used, 
among  others  by  the  Terre  Haute  Car  &  Manufacturing 
Company,  Terre  Haute,  Ind. ;  Jones  &  Laughlin,  Ltd., 
I'ittsburgh,  Pa. ;  McGuire  Manufacturing  Company,  Chi- 
cago. It  is  designed,  made,  and  sold  by  the  latter  companj-, 
to  which  all  inquiries  should  be  sent. 


In  a  recent  Texas  case  the  power  of  a  city  to  make  a  con- 
dition that  the  franchise  of  a  street  railway  shall  be  forfeited 
unless  the  line  be  completed  to  a  certain  point  without  the 
city  within  a  given  time  is  denied,  the  legislature  having 
given  the  right  to  use  the  streets  of  the  citv  subject  to  the 
consent  of  the  city. 


FOURTEEN-FOOT  CAR  FOR  MEXICO. 

Through  the  courtesy  of  the  Jackson  &  Sharp  Company 
we  have  received  photographs  and  description  of  a  novelty 
in  tram  cars  just  built  by  that  compan)'.  The  car  was 
ordered  through  a  New  York  broker  and  even  the  manu- 
facturer knows  nothing  as  to  its  owner  or  its  use  except 
that  it  was  shipped  to  Mexico.     It   is   painted  a  bright  yel- 


THE    YELLOW    KID. 

low  and    in    the   shop   went  by    the   name    of   the  "  Yellow 
Kid." 

The  length  of  the  body  is  9  ft.  10  in. ;  the  length  overall, 
14  ft.  6  in.;  the  width  at  the  sills,  5  ft.  and  the  gauge  600 
millimeters  (235/a  in.).  The  closed  compartment  measures 
5  ft.  5  in.  and  has  two  facing  seats  that  will  hold  three  peo- 
l>le  each  ;  the  open  end  is  4  ft.  2  i^  in.  long  and  has  two  seats 
for  three  each.  The  platforms  measure  2  ft.  each.  The 
wheels  are  20  in.  in  diameter. 


HOLD-UP  IN  KANSAS  CITY. 


The  street  car  hold-up  is  not  confined  to  Chicago,  the 
latest  one  reported  being  from  Kansas  City,  Mo.  At  10:40 
p.  m.  on  November  20,  while  the  grip  car  was  being  shifted 
at  the  terminus  of  the  iSth  street  cable  line,  the  conductor 
was  attacked  by  a  negro,  and  on  refusing  to  surrender  the 
money  in  his  care  was  shot  in  the  side.  The  bullet  was 
deflected  by  his  pass-book  so  that  it  inflicted  only  a  flesh 
wound.  The  gripman  came  to  the  rescue  with  a  coupling 
pin  and  received  a  bullet  in  the  thigh.      The  negro  escaped. 


ATTORNEY  BLODGETT,  OF  THE  GENERAL 
ELECTRIC,  MURDERED. 


George  R.  Blodgett  of  Schenectady,  the  well  known 
patent  attorney  of  the  General  Electric,  was  shot  during  the 
night  in  an  encounter  with  a  burglar  who  had  broken  into 
his  residence.  He  died  the  following  morning  from  the 
wound.  He  was  a  man  of  marked  ability  and  highly 
thought  of  by  friends  and  professional  associates.  The 
company  immediately  offered  a  reward  of  $5,000  for  the 
arrest  of  the  murderer,  who  it  is  said  was  trying  to  secure 
certain  valuable  papers  of  record  which  Mr.  Blodgett  had 
taken  home  to  work  on  during  the  evening. 


The  street  railway  at  Janesville,  Wis.,  did  not  pay  and  on 
November  30,  operations  ceased  for  the  winter. 
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Force  Bain,  consulting  engineer  of  Chicago,  has  been  busy 
with  expert  patent  work  for  some  time. 


The  Corning  Braiie  Shoe  Company  lias  opened  an  east- 
ern office  at  35  Nassau  street.  New  York,  for  tlie  sale  of  the 
Corning  brake  shoe. 

F.  T.  Ley  &  Co.,  of  Springfield,  Mass.,  have  received 
the  contract  to  build  the  Palmer  &  Monson  (Mass.)  Electric 
Railway,  a  short  line  connecting  the  two  towns. 


The  Ball  Engine  Company  of  Erie,  Pa.,  has  mailed  to 
the  trade  an  illustrated  pamphlet  descriptive  of  its  new 
governor  which  was  recently  described  in  the  Rhview. 


The  General  Electric  Company  during  the  months  of 
June,  July  and  August,  received  orders  for  2 yS  generators, 
aggregating  nearly  14,000  k.  w.,  for  lighting  purposes  alone. 


S.  C.  Strock,  dealer  in  poles,  piling,  ties  and  timber,  1  1 
Broadway,  New  York,  reports  a  very  good  year  consider- 
ing the  unsettled  state  of  business,  and  that  the  outlook  for 
1S98  is  splendid. 

The  Missouri  Car  it  Foundry  Company  of  St.  Louis  has 
acquired  the  Madison  Car  Works  at  Madison,  111.,  which 
have  stood  idle  a  year,  and  will  operate  the  plant  in  connec- 
tion with  its  own  works. 


The  Cincinnati  Manufacturing  Company  states  that  it  has 
found  that  the  sales  of  conductor's  jjunches  for  use  on  street 
railways  very  satisfactory  and  growing  steadily.  The  man- 
agement looks  forward  to  a  much  larger  trade  in  punches 
during  1S9S. 

The  Fuel  Economizer  Company,  Mattcawan,  N.  ^'., 
reports  that  the  year's  bus'iness  has,  on  the  whole,  been  sat- 
isfactory. The  prospects  are  much  brighter  and  the  com- 
jiany  looks  forward  to  a  large  increase  of  business  immedi- 
ately after  the  new  year. 

The  Rooke  Register  Company  has  been  incorporateil  at 
Peoria,  III.,  to  manufacture  street  care  fare  registers.  The 
capital  stock  is  $10,000;  and  the  incorporators  are  George 
F.  Rooke,  C.  A.  Jamison,  James  Danley,  L.  IL  Seltzer, 
.\rthur  Keitliley  and  others. 

The  Cravath  Manufacturing  Company,  S25  Monadnock 
building,  has  come  into  existence  during  the  past  year  and 
has  done  much  pioneer  work  in  the  way  of  showing  rail- 
way managers  the  advantages  of  current  recording  instru- 
ments on  each  ear.  It  expects  to  reap  the  benefits  of  these 
efforts  the  coming  year. 


The  Joseph  Oix<iii  Crucible  Company  has  within  a  few 
months  placed  on  the  market  two  products  of  great  impor- 
tance   to    metal    workers,  the  anti-Mux   know    as    "brazing 


graphite"  for  litiuiil  brazing  and  a  brazing  crucible  for  use 
with  this  process.  The  latest  crucible  is  of  a  form  particu- 
larly adapted  for  bicycle  manufacturers. 


Meysenburg  &  Badt  of  Chicago  are  the  representatives 
of  the  Weston  Electrical  Instrument  Company,  the  Helios 
Electric  Company,  the  Excelsior  Electric  Company  and 
other  concerns  manufacturing  electrical  machinery  and 
appliances.  This  firm  also  does  a  brokerage  and  contract- 
ing business  for  electrical  construction,  including  power 
houses  and  railways. 

Frank  J.  Sprague  of  New  \'ork  has  received  the  contract 
to  ecpiip  120  electric  motor  cars  for  the  South  Side  Elevated 
Railroad,  Chicago.  As  Mr.  Sprague's  system  of  train 
control  is  a  new  departure  in  electric  railroading  the  direc- 
tors hesitated  to  award  the  $275,000  contract  until  a  17-days' 
practical  test  had  demonstrated  its  efficiency  and  safety  to 
their  entire  satisfaction. 


The  American  Engine  Company,  Bound  Brook,  N.  J., 
writes :  We  are  glad  to  say  that  the  year's  business  has 
been  cjuite  satisfactory  to  us,  and  we  look  forward  hope- 
fully to  the  coming  year  expecting  business  to  steadily 
improve.  We  have  completed  our  full  line  of  direct  con- 
nected generators  and  American  Ball  engines,  and  find  a 
very  satisfactory  trade  in  these. 


The  F.lectric  Railway  Equipment  Company  writes  :  Our 
business  for  the  year  1S97  has  been  excellent.  We  have 
had  a  very  heavy  demand  for  our  steel  tubular  poles  ;  also 
during  the  year  we  have  brought  out  several  specialties 
which  have  met  with  marked  success.  We  are  now  figur- 
ing on  considerable  work  for  construction  in  the  early  part 
of   1S9S  and  anticipate  a  good  year. 


The  Wells  &  French  Company,  Chicago,  has  the  Price 
momentum  brake  on  street  cars  in  different  parts  of  the 
country  for  trial  and  very  favorable  reports  of  their  opera- 
tion have  been  received.  The  Citizens'  Street  Railroad 
Company,  of  Memphis,  has  ordered  momentum  brakes  for 
seven  large  ilouble  truck  cars.  Luiuiries  and  orders  in  hand 
indicate  a  prosperous  season   in  1S9S. 


The  Morden  Frog  &  Crossing  Works,  Chicago,  writes  : 
We  are  pleaseil  to  report  a  markeil  increase  for  this  year  in 
our  street  railway  business,  and  from  present  indications,  it 
will  be  belter  in  189S.  During  the  jjresent  year  we  have 
added  another  engineer  to  our  staff,  assigning  him  specially 
to  street  railway  work,  and  have  also  added  to  our  machinery 
so  as  to  insure  prompt  filling  of  orders. 

The  Taunton  Locomotive  Manufacturing  Company, 
Taunton,  Mass.,  writes :  We  think  we  have  reason  to 
look  forward  to  a  good  business  for  our  street  railway 
department  for  the  year  1S9S.  We  have  sold  42  snow 
plow.s  this  season  which  is  in  excess  of  any  previous  result. 
There  has  been  no  change  in  the  personnel  of  our  firm. 
We  have  ajjpointed  J.  M.  Deiniiston,  Chicago,  as  our  west- 
ern representative. 

S.  I).  Merton,  formerly  secretary  of  the  Heine  Boiler 
Company,  has  organized  the  firm  of  S.  1).  Merton  &  Co., 
with  headquarters  at  317  Security    building,   St.   Louis,  and 
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is  prepareil  toilcsign  ami  build  lieavy  niachiiici  y  fouiulatioiis, 
boiler  walls,  etc.,  such  work  as  any  mason  can  do  after  a 
fashion,  but  very  few  are  able  to  do  properly  and  yet  keep 
the  cost  within  bounds.  Mr.  Merton's  experience  is  a  suth- 
cient  guarantee  as  to  his  ability. 


The  Forest  City  Electric  Companj-  advises  us  as  follows  : 
The  outlook  for  the  coming  year  is  most  encouraging,  and 
we  fully  expect  to  do  twice  as  much  business  in  the  coming 
twelve  months  as  we  have  done  in  those  just  passed.  The 
foreign  trade  is  taking  an  impetus  and  continued  inquiries 
regarding  our  roll  drop,  drop  forged  commutator  bars  and 
protected  rail  bonds,  lead  us  to  believe  that  there  are  pros- 
pects for  a  large  field  in  that  direction. 


Eugene  Munsell  &  Co.,  and  the  Mica  Insulator  Com- 
pany, of  2 18  Water  street.  New  York,  and  1 17-1 19  Lake 
street,  Chicago,  carry  a  large  stock  of  mica,  Micanite  and 
M.  I.  C.  Compound,  readj'  for  prompt  delivery.  Orders 
are  promptly  filled  by  their  local  agents,  the  Cuyahoga  Sup- 
ply Company,  Cleveland,  O. ;  Arthur  S.  Partridge,  St. 
Louis,  Mo. ;  Sinclair  Randall,  Cincinnati,  O. ;  and  the 
Brooks-FoUis  Electric  Company,  San  Francisco,  Cal. 


The  New  Haven  Car  Register  Company  reports  that  the 
field  for  its  registers  is  constantly  widening  and  the  company 
has  recently  received  a  large  number  of  letters  from  roads 
using  them  in  which  is  expressed  the  great  satisfaction  given 
by  them  in  service.  In  addition  to  the  full  line  of  fare  reg- 
isters the  company  is  manufacturing  a  ballot  box  which  has 
been  adopted  by  Boston  and  a  number  of  other  cities  in 
New  England  and  which  is  attracting  a  great  deal  of  atten- 
tion. 

"  The  Wainwright  Steam  Appliances "  is  the  title  of  a 
new  catalog  issued  by  the  Taunton  Locomotive  Manufac- 
turing Company  of  Taunton,  Mass.,  and  illustrates  and 
describes  different  types  of  water  tube  heaters.  In  these 
heaters  the  transmitting  surface  consists  of  corrugated  copper 
tubes,  and  the  increased  tube  surface  reduces  the  volume 
necessary  for  a  heater  of  given  power,  while  the  flexibility 
of  the  tubes  prevents  straining  at  the  joints  and  the  conse- 
quent leaking. 

Mayer  &  Englund,  Philadelphia,  representing  the  Inter- 
national Register  Company  of  Chicago,  have  secured  the 
contract  for  supplying  registers  to  the  Capital  Traction 
Company  of  Washington,  D.  C.  Each  car  will  be  equipped 
with  two  single  type  machines,  one  to  register  the  tickets 
and  the  other  the  cash  fares.  This  contract  was  let  only 
after  a  thorough  investigation,  and  the  result  is  considered 
strong  testimony  as  to  the  excellence  of  the  International 
"  iron  clad  "  register. 

The  New  Process  Raw  Hide  Company,  Syracuse,  N.  Y., 
says  of  its  business :  We  are  about  closing  up  a  very  satis- 
factory year's  business  and  feel  fully  assured  from  the 
present  outlook  that  our  next  year's  trade  will  be  greater 
than  we  have  ever  had.  The  improved  condition  of  the 
street  railway  companies  as  a  whole  would  seem  to  warrant 
this  prediction.  Our  foreign  trade  increases  year  by  year 
until  it  has  become  an  important  factor  in  our  business,  and 
the  outlook  in  this  direction  is  also  very  flattering.  We 
hope  we  may  be  able  to  verify  the  above  predictions  at  the 
end  of  189S. 


The  Crane  Company,  Chicago,  advises  us  as  follows: 
Business  during  1S97,  taken  as  a  whole,  has  been  quite  satis- 
factory. We  have  been  particularly  successful  in  placing 
large  quantities  of  our  highest  grade  of  steam  piping  mate- 
rial, valves,  fittings,  etc.,  in  street  railway  plants  throughout 
the  country,  besides  closing  contracts  for  the  complete  piping 
equipment  of  the  London  Central  Underground  Railway, 
London,  England,  and  the  Dublin  Lfnited  Tramways  Com- 
pany, of  Dublin,  Ireland. 


The  Sargent  Company,  Chicago,  writes  :  We  have  had 
a  gratifying  increase  in  business  during  the  past  j'ear  over 
the  previous  one,  and  are  looking  forward  to  even  a  more 
favorable  year  in  1S98.  The  output  has  been  increased  in  both 
our  crucible  and  open  hearth  steel  departments,  and  we  now 
have  orders  enough  to  keep  us  busy  for  some  time  to  come. 
Our  new  "Diamond  S"  brake  shoe  for  steam  and  street 
railways  is  making  great  strides  into  favor,  and  we  expect 
a  considerable  increase  in  our  business  from  this  one  source 
alone. 

The  Cambria  Iron  Company,  Philadelphia,  reports  :  We 
are  continuing  to  furnish  for  street  and  electric  use,  our 
various  sections  of  girder,  guard  and  high  T-rails, 
and  also  ordinary  T-rails  (the  same  as  we  furnish  steam 
roads),  of  all  of  which  we  have  a  full  line  of  sections.  We 
are  altering  our  mill  to  enable  us  to  change  rolls  more 
rapidly,  so  that  we  can  give  better  satisfaction  to  our  cus- 
tomers in  filling  small  orders  promptly.  We  look  for  the 
general  prosperity  now  obtaining  in  the  whole  country  to 
cause  a  large  street  rail  business  next  year. 


The  John  Stephenson  Company  writes  :  The  year  which 
is  rapidly  drawing  to  its  close  has  been  a  very  satisfactor}' 
one,  as  compared  to  its  immediate  predecessor.  While  there 
has  been  no  decided  "  boom"  we  have  been  kept  fairly  busy, 
and  the  general  tone  seems  to  promise  better  things  for  the 
future.  Foreign  countries,  especially  European,  are  being 
stirred  up  by  the  success  of  the  leading  cable  and  electric 
roads  on  this  side  of  the  Atlantic,  and  doubtless  a  great  rev- 
olution along  this  line  will  transpire  within  the  next  few 
years,  in  which  American  skill  and  progress  ought  to  bear 
an  important  part. 

Gustave  Fischer,  in  his  olBcial  capacity  as  engineer  of 
Government  Tramways  of  New  South  Wales,  tested  the 
plastic  alloy  which  is  employed  in  the  manufacture  of  the 
Edison-Brown  plastic  rail  bond.  One  side  of  a  polished 
steel  plate  was  amalgamated,  covered  with  the  plastic  alloy 
and  immersed  in  dilute  sulphuric  acid  for  three  months.  A 
sample  joint  was  made  up  of  standard  rails  and  angle  plates 
wich  a  pair  of  plastic  bonds  and  left  under  the  water  in 
Sidney  harbor  for  the  same  length  of  time.  In  both  cases 
the  unprotected  steel  was  deeply  corroded  while  the  amalga- 
mated spots  were  bright  and  shining. 


The  Bates  Machine  Company,  Joliet,  111.,  says :  We  are 
pleased  to  advise  you  that  we  have  noticed  a  decided  increase 
in  the  last  three  weeks  in  both  business  secured  and  inquiries, 
and  the  outlook  for  trade  in  the  near  future  is  very  flatter- 
ing. Our  works  at  the  present  time  are  running  night  and 
day,  and  among  the  orders  booked  in  the  last  15  days  we 
note  the  following  for  engines :  one  loo-h.  p.,  Portland, 
Me.;   two  250-h.  p.,  Philadelphia;  one  150-h.  p.,  Richmond, 
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Va. ;  one  125-I1.  p.,  Kansas  Citv,  Mo.;  oni-  200-I1.  p.  ami 
one  i,ooo-h.  p.,  Canal  Dover,  Ohio;  one  150-h.  p.,  Tacooia, 
Wash.;  one  loo-h.  p.,  San  Francisco. 


The  Western  Electric  Company  has  furnished  a  room  iS  x 
iS  ft.  in  the  rear  of  its  store  as  a  show  room  for  fixtures 
Numerous  chandeliers  and  brackets  have  been  placed  in  this 
room  and  these  have  been  wired  up  with  j-point,  3-point' 
(•point  and  combination  switches  in  order  to  show  the 
methods  bv  which  lights  in  private  houses  may  be  controlled. 
A  large  varietv  of  beautiful  shades  is  shown  on  the  fixtures. 
Five  of  the  Western  Electric  enclosed  arc  lamps  are  also 
exhibited.  Another  improvement  is  the  introduction  of  a 
pneumatic  carrier  system  connecting  the  sales  department 
with  the  store  rooms  and  order  department. 


The  Strauss  Electrical  Engineering  Company,  29  Liberty 
street,  Xew  York,  has  this  to  say-:  We  are  experiencing 
a  marked  improvement,  not  alone  in  the  quantity  of  work 
passing  through  our  offices,  since  the  end  of  June,  '97,  Vnit 
what  is  more  important,  we  find  that  the  prices  obtained 
both  on  competitive  work,  as  well  as  on  the  regular  work 
furnished  our  clientele,  are  far  more  satisfactory.  We 
believe  that  the  advent  of  a  solid  and  settled  condition  of 
trade  is  casting  its  shadow  before,  and  have  no  doubt  but 
that  "  increasing  business "  and  "  better  prices,"  will  be 
reported  from  all  quarters  during  the  coming  year. 


The  Ohio  Brass  Company  has  recently  made  a  \  aluable 
acquisition  to  its  engineering  department  in  the  shape  of  a 
special  testing  set  from  which  graduated  voltages  as  high  as 
10,000  can  be  obtained.  This  set  will  be  used  in  testing 
insulating  materials  and  will  be  put  to  a  two-fold  use;  first, 
for  experimental  purposes,  such  as  determining  the  quantity 
of  insulation  retpiired  in  connection  with  any  devices  of  new 
design  which  may  becomijosed  of  insulating  material,  either 
in  whole  or  in  part;  second,  in  connection  with  the  electrical 
tests  to  which  everv  stock  piece  of  insulating  material  which 
this  company  manufactures  will  be  subjected  before  being 
shipped  from  the  factory. 


Our  attention  has  been  callcil  to  the  "  New  Columbia' 
street  car  heater  in  use  on  the  Chicago  City  and  North  Chi- 
cago roads.  It  is  certainly  interesting  to  street  railway  man- 
agers to  see  a  very  ornamental,  self-feeding,  coal  stove  in 
operation  on  a  street  car,  which  is  entirely  free  from  ashes 
or  dirt  of  any  kind,  carrying  its  fuel  for  18  hours  without 
the  use  of  a  shovel  or  poker,  and  not  a  door  to  be  opened 
nor  any  ashes  to  be  removed  throughout  the  whole  day,  and 
still  capable  of  heating  the  largest  street  car.  Such  is  the 
"New  Columbia"  and  we  congratulate  the  McGuire  Manu- 
facturing Compnny  on  its  latest  contribution  to  the  comfort 
of  street  railway  travel. 


The  International  Register  Company,  Chicago,  numufac- 
turers  of  stationary  and  portable  fare  registers,  writes :  We 
can  report  a  very  great  improvement  in  our  business  during 
the  year.  When  we  removed  to  our  present  location  last 
February,  we  supposed  that  in  doubling  the  space  previously 
occupied  by  our  factory,  that  sufficient  provision  had  been 
made  for  increase  in  the  business  for  sometime  to  come,  but 
the  volume  of  the  business  has  increased  so  rapidly  in  the 
intervening  months  that  further  additions  to  the  shop  room 
have   lieen   recently   made    necessary.     We   have    work   for 


several  months  ahead  with  our  largely  increased  force,  and 
the  prospects  for  1898  are  such  that  an  additional  enlarge- 
ment in  the  capacity  of  our  plant  will  probably  soon  be 
required. 

The  Ball  Engine  Company,  Erie,  Pa.,  advises  us  of  the 
receipt  of  the  following  letter  from  Julian  Kennedy,  the 
eminent  steel  works  engineer  of  Pittsburg,  which  refers  to 
a  400-h.  p.  vertical  engine  direct  connected  to  a  Siemens- 
Halske  generator  :  "  I  am  in  receipt  of  a  letter  from  H.  S. 
Loud,  general  manager  of  the  NicopolMaripol  Mining  & 
Metallurgical  Company's  works  in  South  Russia,  in  which 
he  says :  '  The  electrical  plant  is  working  beautifully.  You 
would  be  doing  an  almost  obligatory  service  in  thanking 
both  the  Siemens-Halske  and  the  Ball  Engine  people  for 
me  for  the  very  great  satisfaction  which  their  machinery  has 
given  this  company.  The  Ball  Engine  people  were  espec- 
ially gracious  in  the  prints,  etc.,  sent,  and  their  workmanship 
is  magnificent. ' " 

II.  F.  J.  Porter,  general  sales  agent  of  the  Bethlehem 
Iron  Company  with  headquarters  at  1433  Marquette  build- 
ing, Chicago,  has  during  the  past  six  months  been  located 
at  the  works  in  South  Bethlehem,  Pa.,  during  the  absence 
in  Europe  of  R.  W.  Davenport,  second  vice-president.  Mr. 
Porter  is  spending  a  few  days  at  his  office  in  Chicago  and 
reports  that  there  is  a  decided  improvement  in  the  steel  forg- 
ing business  in  the  east,  and  that  there  are  evidences  that 
business  will  pick  up  rapidly  in  the  west.  He  will  return  to 
the  works  and  have  his  headquarters  there  during  the  win- 
ter. His  western  office  will  be  in  charge  of  his  assistant 
Erwin  Nelson,  who  will  be  glad  to  answer  all  correspondence 
and  give  information  on  matters  relating  to  steel  forgings  of 
all  descriptions. 

The  J.  G.  Brill  Company  says:  The  business  for  1S97 
has  been  quite  a  satisfactory  one  for  us.  We  have  had  the 
shops  fairly  well  crowded  from  the  beginning  of  February, 
up  to  the  present  writing  and  have  run  during  the  entire 
time  with  our  full  force.  We  find  many  of  the  roads  in 
this  country  are  increasing  their  rolling  stock  equipment  to 
meet  the  demands  of  increased  travel,  and  consider  this  a 
very  satisfactory  and  steady  growth.  Further,  there  have 
been  projected  (|uite  a  few  new  enterprises  which  have 
required  rolling  stock  and  we  are  glad  to  say  in  each  partic- 
ular case  where  we  have  been  interested,  the  project  has 
been  on  a  sound  basis.  We  consider  the  year's  business, 
(1897)  more  satisfactory  than  1S96  and  look  forward  to 
increased  trade  in   1S98. 

Among  the  highly  prized  compliments  held  in  the 
liles  of  the  Central  Electric  Company,  the  following 
from  W.  E.  Brice,  president  and  general  manager  of  the 
Mason  City  &  Clear  Lake  Traction  Company,  is  self  explan- 
atory. The  letter  is  dated  July  9,  1897,  *""'  ''^  *^  follows: 
"We  have  just  completed  iS  miles  of  electric  railway 
using  your  material  for  the  entire  overhead  construction. 
We  have  found  everything  to  be  first-class,  and  can  recom- 
mend your  materials  for  the  purposes  for  which  we  used 
them.     The  shipments  have  all  been   made  very  promptly." 

The  attention  which  this  road  has  attracted  on  account  of 
its  splendid  success  makes  this  voluntary  testimonial  to  the 
high  standard  of  the  material  furnished  by  the  Central 
Electric,  specially  noteworthy. 
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The  Q.  &  C.  Company,  Chicago,  has  issued  to  the  trade 
an  attractive  pamphlet  containing  answers  to  questions  often 
asked  regarding  Servis  tie  plates  which  puts  the  matter  in  a 
very  accessible  form.  This  company  advises  us  of  a  marked 
improvement  in  general  business  and  says  :  In  the  street 
railway  line,  the  use  of  the  Servis  tie  plates  where  cross 
ties  are  used,  is  becoming  much  more  general,  and  we 
believe  there  will  be  a  large  demand  for  these.  In  our  sawing 
machines  for  cutting  rails,  the  regular  sale  of  the  small  hand 
machines  has  now  been  added  to  by  the  demand  made  for 
power  machines,  with  which  frogs  and  switches  and  all 
other  work  can  be  made  at  a  very  small  expense.  Our  pres- 
ent orders  together  with  inquiries,  certainly  warrant  us  in 
looking  for  a  much  larger  business  for  189S. 


The  Sampson  Cordage  Works,  115  Congress  street,  Bos- 
ton, writes  :  We  have  been  obliged  to  put  in  extra  machin- 
ery for  the  special  finish  that  we  apply  to  our  first  qualit\' 
trolley  cord.  The  war  between  first  quality  cord  and  low 
priced  cord  is  waged  back  and  forth,  sometimes  with  suc- 
cess for  one  and  sometimes  for  the  other,  though  so  far  the 
first  quality  goods  have  the  advantage.  We  believe,  our- 
selves, that  it  pays  in  the  long  run  to  use  the  first  grade,  but 
many  buyers  are  attracted  by  the  low  prices  of  these  lower 
grades.  We  are  prepared  to  furnish  either,  and  as  we  do  a 
larger  business  in  this  particular  line  than  any  other  manu- 
facturer, are  able  to  supply  this  cord  to  theHjest  advantage. 
The  prospects  for  improved  business  today  are  much  brighter 
than  for  a  year  or  two  back,  as  there  seems  to  be  no  limit  to 
the  increase  in  mileage  of  street  railwa3s  all  over   the  conn- 

fy-  

The  McGuire  Manufacturing  Company  is  closing  the  3  ear 
full  of  business.  For  the  month  of  December  it  expects  to 
complete  the  order  for  1 20  Alley  "  L  "  trucks,  deliver  52 
A I  suspension  trucks  to  the  Consolidated  Traction  Com- 
pany, Pittsburg,  and  also  a  number  of  smaller  truck  orders. 
It  also  has  for  deliver\'  orders  for  27  of  the  combination 
snow  plow  and  sweepers  and  the  orders  for  "  New  Colum- 
bia "  heaters  to  be  delivered  in  this  closing  month,  aggre- 
gate 470.  The  business  of  the  entire  year  winds  up  very 
satisfactorily,  but  the  last  four  months  of  the  year  are  to  be 
credited  with  this  result,  the  first  eight  being  anything  but 
tiattering.  The  company  anticipates  an  immense  business 
for  1 898,  indeed  the  orders  in  sight  are  enough  for  the  pre- 
sent capacity  until  next  June,  and  it  has  in  contemplation 
an  addition  to  the  present  works,  a  building  116  x  160  ft., 
three  stories  and  basement. 


The  Westinghouse  Electric  &  Manufacturing  Company 
has  some  important  contracts  for  electric  apparatus  to  he 
installed  by  the  large  companies  at  Niagara  Falls.  Ship- 
ment has  commenced  on  the  five  5,000-h.  p.  generators  for 
the  Cataract  Construction  Company,  and  work  is  progress- 
ing on  the  exciters,  aggregating  675  h.  p.,  together  with  the 
switchboard  appliances  necessary  for  these  machines.  Six 
3oo.volt,  75o-h.  p.  generators  are  under  way  for  the  Niag- 
ara Falls  Hydraulic  Power  &  Manufacturing  Company. 
The  Niagara  Electro-Chemical  Company  has  contracted  for 
a  large  increase  in  the  transformer  plant  and  800  h.  p.  in  air- 
cooled  oil  converters.  Two  i,ooo-h.  p.  oil  converters  are 
building  for  the  Acetylene  Light  &  Power  Company  and 
the  Mathieson  Alkali  Company  has  recently  been  furnished 
with  1 1  165-h.  p.  rotary  transformers,  several  induction 
motors  and  28  oil  converters. 


The  Monarch  Stove  &  Manufacturing  Coni))any,  Mans- 
field, O.,  advises  us:  Having  just  begun  the  manufacture 
of  the  "  Monarch "  Track  Cleaner,  our  year's  business 
could  not  be  summed  up  to  make  a  very  flattering  showing. 
Suttice  it  to  say,  however,  that  such  introduction  as  has 
already  been  made  among  the  railway  people  of  the  "Mon- 
arch" cleaner  has  been  attended  with  very  flattering  success. 
We  have  had  a  sufficient  amount  of  business  to  justify  us  in 
feeling  that  we  are  on  the  right  track.  We  have  only  to 
keep  ourselves  before  the  trade  in  the  proper  manner,  and 
the  business  will  be  a  very  satisfatory  one.  The  tiuality  of 
our  work  will  be  such  as  to  bring  us  additional  business 
without  question.  Agencies  have  recently  been  established 
as  follows:  New  England,  C.  N.  Wood,  31  State  street, 
Boston,  and  New  York  and  New  Jersej',  J-  Dolph  &  Co., 
1  26  Liberty  street,  New  York  ;  the  western  business  is  han- 
dled from  the  factory   at  Mansfield. 


The  Standard  Paint  Company,  Si  John  street.  New  York, 
writes  :  The  outlook  for  business  in  the  street  railway  field 
in  1S98  for  us  is  exceedingly  good.  In  fact,  we  may  say 
that  the  boom  has  already  struck  us.  The  P.  &  B.  com- 
pounds, tape  and  armature  varnish,  are  in  far  greater 
demand  this  year  than  they  have  been  for  some  years  pre- 
vious. As  already  noted  in  the  columns  of  the  Review, 
we  have  found  it  necessary  to  establish  a  plant  abroad  to 
take  care  of  our  foreign  business,  this  business  having 
already  assumed  proportions  which  render  it  impossible  for 
our  American  factory  to  manufacture  P.  &  B.  products  suf- 
ficient to  supply  both  continents.  Our  branch  factory  loca- 
ted in  Hamburg,  Germany,  is  now  virtually  ready  to  begin 
operations,  and  we  hope  and  feel  assured  that  when  it  is 
started  up  our  works  in  this  country  will  be  sufliciently 
relieved  of  the  pressure  to  enable  them  to  turn  out  our  pro- 
ducts rapidly  enough  to  supply  the  domestic  demand. 


D.  W.  Phelan,  280  Broadwaj',  New  York,  dealer  in  ties 
and  wooden  poles,  writes  us  as  follows  :  I  have  had  more 
large  orders  during  the  past  two  months  than  during  any 
similar  period  within  the  past  three  years.  I  control  several 
thousand  acres  of  oak  and  chestnut  timber  and  am  cutting 
it  up  into  ties  and  poles.  I  have  recently  delivered  to  one 
customer  alone  within  five  weeks  from  the  receipt  of  the 
order  over  3,000  chestnut  poles,  all  of  which  were  cut  spec- 
ially far  this  particular  order  and  delivered  without  interfer- 
ing in  any  way  with  regular  orders  which  were  very  heavy. 
I  also  control  the  output  of  six  southern  mills  making  a 
specialty  of  octagonal  yellow  pine  poles  and  trolley  ties  and 
carrying  a  general  assortment  of  poles  in  stock,  which 
enables  me  to  ship  promptly  on  receipt  of  orders.  I  have 
filled  many  of  the  largest  octagonal  pole  orders  that  have 
been  placed  during  the  past  year,  so  that  I  am  more  than 
satisfied  with  the  year's  business  and  the  outlook  for  189S  is 
full  of  encouragement.  I  expect  to  be  strictly  in  it  next 
year. 

W.  W.  Wharton,  secretary  of  the  Electric  Mutual  Cas- 
ualty Company,  Philadelphia,  advises  us  as  follows  :  The 
Association  has  grown  steadily  during  the  past  year  and  we 
are  in  every  way  satisfied  with  its  progress.  While  the 
number  of  electric  railway  applicants  for  casualty  insurance 
has  been  large,  we  have  been  compelled  to  reject  many  of 
them  as  not  reaching  the  proper  standard  of  excellence  either 
in  equipment,  management  or    financial  condition,  as  main- 
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MAYER  &   ENQLUND, 

10  SOUTH  TENTH  ST.       PHILADELPHIA,    PA. 

Electric  Railway  Material  and  Supplies 

OF   EVERY    DESCRIPTION. 

We  carry  a  Large  and  Complete  Stock  of  Everything  needed  for  the   Construction, 
Equipment  and  Maintenance  of  Electric  Mailroads. 

HIGHEST    CLASS    MATERIAL    AT    LOWEST    PRICES. 


NUTTALL  GEARS,  PINIONS  AND  BEARINGS. 

UNION  STANDARD  TROLLEYS  AND  PARTS. 

PARTRIDGE  SELF  LUBRICATING  CARBONS. 

INTERNATIONAL  REGISTERS  AND  REGISTER  FITTINGS. 
VAN  WAGONER  &  WILLIAMS  CO.  COMMUTATOR  SEGMENTS. 

COMMUTATORS  REFILLED.        ASSEMBLED  BARS  AND  MICA. 
ELECTRIC    HEADLIGHTS.        ELECTRIC  CAR  HEATERS. 
MOTOR  AND  CONTROLLER  REPAIRS,  ALL  KINDS. 
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Prompt  Shipments  from  Stocl(.      Send  for  Catalogues. 


laiucil  by  our  Association.  However,  we  have  accepted 
during  the  year,  18  new  members,  swelling  our  total  to  51 
and  increasing  the  advance  premium  income  of  the  Associa- 
tion to  over  $65,000  annually.  As  a  result  of  this  care  in 
the  selection  of  our  members,  our  losses  have  not  increased  in 
proportion  to  the  growth  of  the  organization,  and  conse- 
quently our  surplus  has  grown  very  rapidly.  With  the  suc- 
cess of  our  plan  for  casualty  insurance  on  electric  railways 
assured,  the  future  prospects  of  the  Association  are  very 
oright  and  our  organization  will  continue  to  increase  its 
membership  gradually  by  the  addition  of  only  the  most 
acceptable  risks. 

The  Columbia  Machine  Works  of  Brooklyn,  \.  V.,  a 
tirm  composed  of  John  (j.  Huehler  and  Frank  II.  Piatt, 
manufacturers  of  supplies  pertaining  to  a  street  railway  sys- 
tem, and  specialties  of  various  kinds  is  an  example  of 
"  Voung  America."  About  four  years  ago  it  began  busi- 
ness, occupying  one  floor  in  a  moderate  sized  factory. 
Today  it  fills  to  overflowing,  two  large  five  story,  and  three 
two  story  factories  besi<les  two  lots  used  for  foundry  pur- 
poses. The  endeavor  of  the  firm  is  to  have  nothing  go  out 
that  i»  not  first  class  in  material  and  workmanship,  believing 
an  inferior  article  even  at  lower  prices  works  an  injury  to 
all  business  enterprise.  In  the  year  now  closing  they  have 
ciislomers  in  nearly  every  state  in  the  Union,  also  in  Canada, 
Kngland,  France,  (jermany  and  Spain.  For  1898  they  are 
prepared  for  a  banner  year  being  especially  e<|iHpped  for 
armature  winding,  commutators,  new,  refilled  or  assembled 
segments,  with  their  own  drop  forged  ])ure  copper  commu- 
tator bars,  drop  forgings,  brass,  malleable  iron  or  iron  cast- 


ings, sand  boxes,  atljustablc  brake  and  controller  handles, 
also  machine  work  in  all  its  branches.  They  make  it  a  feat- 
ure to  perfect  new  inventions,  cheerfully  estimating  on  any- 
thing that  can  be  made. 

The  Joseph  Dixon  Crucible  Company,  Jersey  City,  N.  J., 
attributes  its  prosperity  to  the  probable  cause  and  writes  : 
There  has  been  no  change  whatsoever  in  the  personnel 
of  the  Dixon  Company.  There  have  been  no  additions  to 
buildings  during  1S97  simply  because  .we  have  not  had  time 
to  formulate  any  plans  or  look  after  the  erection  of  any 
buildings.  We  have  a  large  plat  of  ground  adjacent  to  our 
factory  which  we  shall  endeavor  to  cover  with  Iniildings 
sometime  during  189S;  at  the  present  time  every  avail- 
able corner  of  our  factories  has  been  utilized  for  busi- 
ness purposes.  We  are  behind  in  filling  our  orders  for  the 
simple  reason  that  orders  have  come  to  us  in  unheard  of 
numbers.  Although  we  have  made  no  additions  in  any  way 
during  1897  we  have  nevertheless  by  working  over-time 
been  enabled  to  put  out  more  goods  than  we  thought  we 
bad  capacity  for  and  still  we  are  behind  in  filling  our  orders. 
It  may  be  that  this  condition  of  things  is  due  to  the  fact  thai 
the  Dixon  Company  during  the  dull  times  did  not  withdraw 
or  drop  a  single  advertisement  anywhere.  All  of  our  adver- 
tisements not  only  were  run,  but  they  were  frequently 
changed  and  we  whooped  it  upas  lively  as  we  eouki  wilhoul 
ever  thinking  of  dull  times,  and  we  are  now  probably 
receiving  our  reward. 

The  Weston  Engine  Company,  fainted  Post,  i\.  \'., 
writes  as  follows:  Our  business  for  the  year  1897  has 
exceeded  by  far  our  expectations  as  we  have  built  anildeliv- 
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ercd  more  than  double  the  number  of  engines  built  in  any 
previous  year,  and  the  prospects  for  189S  are  exceedingly 
bright  at  the  present  time.  We  now  have  on  hand  orders 
for  more  than  thirty  engines  of  the  "Imperial"  type,  and 
many  more  are  in  sight.  We  have  been  obliged  within  the 
last  month  to  refuse  two  large  orders  owing  to  the  fact  that 
we  could  not  make  satisfactory  delivery.  We  find  our  pres- 
ent plant  although  practically  a  new  one,  entirely  inade- 
quate to  take  care  of  our  business,  and  now  contemplate 
erecting  another  large  shop  immediately,  or  early  in  the 
spring.  We  have  recently  purchased  a  large  amount  of  new 
machinery  and  are  now  making  several  changes  in  our  plant, 
the  most  notable  being  the  installation  of  one  of  our  12  x 
i2-in.  Imperial  engines  direct  connected  to  a  50-k.  w.  West- 
inghouse  generator,  for  the  furnishing  of  electric  light  and 
power  for  our  plant,  in  place  of  the  belted  outfit  which  we 
are  taking  out.  The  contemplated  addition  will  more  than 
double  our  present  capacity,  and  it  is  our  opinion  at  the  pres- 
ent time  that  even  with  this  addition  our  plant  will  be  inade- 
quate to  take  care  of  the  business. 


The  Swarts  Metal  Refining  Company,  Chicago,  writes 
us  as  follows  :  The  past  year  which  wc  are  about  to  end 
has  been  somewhat  more  satisfactory  than  the  previous  year  ; 
orders  have  been  placed  more  freely,  prices  have  advanced 
and  the  general  feeling  has  been  somewhat  encouraging  all 
through  the  year,  with  the  exception  of  a  considerable  fall- 
ing off  of  trade  in  the  past  two  or  three  weeks.  This  we 
can  attribute  only  to  the  fact  that  inventory  begins  very 
soon  and  the  desire  to  reduce  supplies  on  hand.  We  are, 
however,  looking  for  a  revival  in  trade,  and  we  believe  the 
prospect  in  store  for  the  coming  year  is  as  bright,  or  brighter, 
than  for  some  time  past.  In  regard  to  our  own  business 
would  say  the  only  change  is  our  removal  to  larger  and 
more  spacious  quarters  on  May  1,  last.  Since  removing  to 
our  new  establishment  our  business  has  more  than  doubled. 
We  have  been  very  successful  in  keeping  our  plantrunning. 
While  our  trade  with  the  electrical  railway's  is  but  a 
small  branch  of  our  business,  yet  we  find  it  a  very  profita- 
ble and  desirable  trade.  We  will  use  our  best  efforts  in  the 
future-as  we  have  in  the  past,  to  supply  the  trade  with  our 
strictly  high  grade  motor  metal  and  other  supplies,  and  shall 
also  use  our  best  efforts  to  keep  up  the  standard  of  our  goods 
in  the  future  as  we  have  in  the  past. 


The  H.  W.  Johns  Manufacturing  Company  writes  us 
that  the  electrical  department  has  had  a  prosperous  year,  the 
aggregate  sales  exceeding  those  during  any  similar  period. 
The  company  secured  its  share  of  the  current  contracts  for 
trolley  insulating  material  and  greatly  increased  its  foreign 
business.  The  toggle-clamp,  self-fastening  feed-wire  insu- 
lator met  with  a  wide  sale  and  the  year's  experience  adds  its 
testimony  to  the  value  of  moulded  mica  as  a  most  reliable  and 
desirable  insulation.  The  season  for  electric  heaters  opened 
later  than  usual,  but  the  business  done  has  been  gratifying. 
The  Johns  Company  believes  that  for  the  best  results  in 
properly  heating  a  car,  the  heaters  must  have  large  radiat- 
ing surfaces  properly  distributed  and  not  depend  upon  the 
heating  and  distribution  of  air,  and  states  that  it  has  found 
the  public  quick  to  notice  the  greater  comfort  afforded  by 
the  "  II.  W.  J."  heaters.  The  sales  of  "  vulcabeston  "  repair 
parts,  such  as  motor  bushings,  commutator  rings,  and  con- 
troller   parts    have    increased,    while    the    orders    from    the 


manufacturers  of  electrical  apparatus,  who  have  been  among 
the  largest  consumers  of  this  heat-proof  material,  have 
reflected  the  quiet  condition  of  the  trade  in  some  lines  com- 
pared with  more  active  years.  The  Johns  Company  antici- 
pates a  good  business  during  1S9S  and  expects  to  book  its 
proportion. 

Harold  P.  Brown,  manager  of  the  Edison- Brown  Plastic 
Rail  Bond  Company,  writes  us  that  the  past  year  has  registered 
a  series  of  triumphs  for  the  plastic  bond,  and  saj'S  :  Many 
prominent  roads  have  reported  tests  after  two  and  three  years' 
service,  showing  the  bonds  to  be  as  good  as  new,  while  copper 
bonds  installed  at  same  time  have  dropped  to  10  or  15  per 
cent  their  original  conductivity.  .  One  of  the  Brooklyn 
roads  after  trj'ing  electric-welded  rails,  "  cast- weld  "  joints, 
copper  bonds  welded  to  rails  and  all  modern  types  of 
ordinary  and  flexible  copper  bonds,  has  found  the  plastic 
bonds  unequalled  not  only  for  rails  but  for  switch  board  con- 
tacts, where  hot  switches  and  shunt  connections  have  been 
permanently  cured  by  the  treatment  with  the  contact  alloys. 
The  principal  roads  constructed  during  the  year  in  Europe, 
South  America  and  Australia  have  used  the  plastic  bond  and 
the  factory  is  still  running  on  full  time  with  foreign  orders. 
Engineers  are  learning  in  all  parts  of  the  world  that  the  rails 
cannot  be  bonded  to  full  conductivity  with  any  amount  of  cop- 
per, as  proved  by  the  following  letter  from  the  Western 
Electrical  Instrument  Company,  Newark,  to  Mr.  Brown : 
"  We  recently  had  occasion  to  adjust  milli-voltmeters  to  rail 
sections  as  shunt  for  1,500  amperes.  In  attempting  to  do 
this  wc  found  that  the  contact  resistance  between  the  current 
terminals  and  the  rails  could  not  be  made  of  low  enough 
resistance  to  allow  sufficient  current  to  pass  through  the 
rails  from  our  low  potential  battery  (4  volts).  After  we 
used  your  plastic  alloy  between  the  rails  and  the  current 
terminals,  we  found  that  the  contact  resistance  was  reduced 
to  almost  nil,  and  we  had  no  further  difficulty  in  drawing 
sufficient  current  out  of  the  batteries  to  make  the  required 
adjustment  of  the  instruments.  Thinking  that  thisstatement  of 
facts  may  be  of  interest  to  you,  we  beg  to  remain,  etc."  For 
the  spring  trade  a  single  road  has  contracted  for  over  45,000 
plastic  bonds  and  the  outlook  for  the  year's  trade  is  excellent. 


From  the  Cahall  Sales  Department,  we  have  received  the 
following  letter  :  "  We  beg  to  state  that  in  our  line  of  busi- 
ness the  year  just  closing  shows  a  most  remarkable  advance 
in  the  volume  of  business  over  1S96,  our  business  for  1S97 
being  more  than  double  that  of  the  preceding  year.  The 
increase  in  volume  of  business  during  the  last  90  daj's  has 
been  especially  remarkable.  Prior  to  1897  '^'^  b'gg'^st 
year's  business  done  by  any  one  water  tube  boiler  concern 
in  the  United  States  was  162,500  h.  p.  in  1892-3.  From  pre- 
sent indications  we  have  every  reason  to  believe  that  our 
business  for  the  year  1897-S  will  largely  exceed  this  figure. 
On  the  19th  of  November  our  orders  received  on  the  single 
day  were  for  over  13,000  h.  p.,  which  is  unprecedented  in 
the  water  tube  boiler  business.  Among  those  to  whom  we 
have  furnished  large  quantities  of  boiler  power  during  the 
year  iS97are,  the  Carnegie  Steel  Company,  Pittsburg;  the 
Illinois  Steel  Company,  Chicago,  and  the  Shenango  Valley 
Steel  Company,  New  Castle,  Pa.,  all  of  them  representa- 
tive firms  in  their  line.  In  the  electrical  field,  we  have  built 
boilers  for  the  Brooklyn  Edison  Company,  the  Brooklyn 
Heights  Railroad  Company,  the  Union  Traction  Company, 
Philadelphia,  and  the  Capitol  Traction  Company,  Washing- 
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ton,  D.  C.,  which  are  also  representative  concerns  in  tlie 
electrical  fieUl.  Our  aim  is  anil  always  has  been  to  secure 
the  large  orders  wherever  possible  and  in  this  we  have  suc- 
ceeded to  a  most  flattering  degree,  the  Carnegie  Steel  Com- 
pany and  the  Shenango  Valley  Steel  Company  having  given 
us  this  year  orders  aggregating  nearly  25,0x30  h.  p.  We 
are  also  building  6,000  h.  p.  of  boilers  for  the  new  sugar 
refincrv  now  buiUIing  by  the  New  York  Sugar  Refining 
Company.  Our  sales  are  generally  distributed  between  the 
two  principal  types  of  boilers  we  manufacture  in  the  fol- 
lowing proportions  :  60  per  cent  Cahall  vertical  water  tube, 
40  per  cent  Cahall-Babcock  &  Wilcox  type.  Our  factories 
have  at  the  present  time  ample  facilities  for  turning  out 
300,000  h.  p.  a  year  and  they  are  at  this  writing  crowded 
with  work,  our  business  since  October  1st  being  beyond  the 
capacity  of  our  factories.  It  is  of  course  almost  impossible 
to  estimate  on  future  condition  of  business,  but  from  the 
reports  that  we  receive  from  our  various  branch  offices  of 
projects  contemplated  for  the  ensuing  year,  we  feel  very 
safe  in  prophesying  that  our  next  year's  business  will  be 
very  much  larger  than  the  present  one." 
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The  Consolidated  Car  Fender  Company  writes  as  follows  : 
Our  business  has  been  larger  the  past  year  than  the  total 
business  of  the  two  previous  years.  More  than  4,000  cars 
have  been  equipped  by  this  company,  on  45  electric  roads, 
in  56  cities  and  towns.  We  are  at  this  time  equipping  cars 
for  the  Metropolitan  Street  Railway  Companj'  of  New 
York,  the  Troy  City  Railway  Company  of  Troy,  N.  Y., 
the  Utica  lielt  Line  Street  Railway  Company,  Utica,  N.  V., 
the  Consolidated  Traction  Company,  Jersey  City,  N.  J.,  the 
Cleveland,  Painesville  &  Eastern  Railroad  Company,  Cleve- 
land, O.,  and  the  Dover  Electric  Street  Railway  Company, 
Dover,  England.  More  "Providence"  car  fenders  have 
been  attached  to  electric  cars  in  the  United  States  during 
the  past  year  than  all  of  the  other  projecting  fenders  com- 
bined. This  statement  is  true,  notwithstanding  the  fact  that 
the  "Providence"  fender  costs  more  than  double  that  of 
any  projecting  car  fender  now  made.  So  far  as  our  experi- 
ence will  show  electric  roads  pay  their  bills  promptly,  and 
not  one  poor  account  has  been  made  by  us,  or  a  single 
dollar  lost,  since  we  began  to  deal  with  them  three  years 
ago.  The  few  competitors  we  have  complain  "  that  vvc 
are  ruining  the  fender  business  by  asking  and  receiving  high 
prices  for  our  goods."  We  may  be  ruining  the  business 
for  them,  but  are  certainly  not  doing  so  for  ourselves.  The 
demand  for  our  fenders  the  past  few  months  has  been  so 
great  that  wc  have  found  it  necessary  to  carry  in  stock  not 
less  than  500  full  ecpiipments  of  our  regular  pattern.  From 
the  present  outlook  we  feel  confident  that  we  will  equip 
during  the  next  year  not  less  than  5,o<X)  cars.  It  has  been 
demonstrated  beyond  a  question  that  a  car  fender  made  of 
temjjcred  spring  steel,  with  the  best  quality  of  malleable  iron 
fittings,  is  cheaper  in  the  end  for  electric  roads  to  buy  than 
a  fender  made  of  gas  pipe,  angle  iron  and  rope  netting,  witli 
common  gray  iron  attachments.  Hence  the  ileniand  for  tlie 
•'  Providence  "  fender. 

A  cartridge  on  the  tracks  of  the  Kedzie  avenue  line  of 
the  West  Chicago  Street  Railroad,  exploded  with  great  force 
and  raised  the  front  of  a  motor  car  off  the  rails.  f)ne  lady 
was  thrown  into  the  street  and  severely  bruised,  but  the 
other  passengers  were  more  scared  than  hurt.  It  is  thought 
that  some  mlBchievous  boys  placed  the  cartridge  on  the  rail. 
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CLODFELTER  STILL  IN  THE  RING. 

Receiver  JamL-s  L.  Bradford  sold  the  Indianapolis,  Ander- 
son &  Marion  Electric  Railway,  Noveml>cr  17,  to  Noah  j. 
Clodfeltcr  for  $5,000.  Arrangements  were  made  for  the 
settlement  of  $80,000  worth  of  claims  by  the  issne  of  stock 
in  the  new  company,  which  is  capitalized  at  $500,000.  The 
property  consists  of  franchises,  right  of  way,  grading,  and 
2.5  miles  of  track,  with  partial  power  plant  eciuipmcnt. 
From  Marion,  Ind.,  the  line  will  rnn  to  Indianapolis  by  way 
of  Gas  City,  Fairmonnt,  Alexandria,  Elwood,  Noblesville 
and  Hroad  Ripple.  Interested  with  Presiilent  Clodfelter  in 
the  new  Indiana  Traction  Company  are  Major  L.  N.  Downs, 
Hattle  Creek,  Mich.;  C.  S.  Cleaver,  and  R.  A.  Davidson, 
Chicago;  W.  R.  Picrson,  Fairmonnt,  Ind.;  Frank  Maus 
and  [ndge  Bartholomew,  Indianapolis;  Judge  J.  B.  Tiittle 
ami  II.  M.  and  E.  F.  Loud,  Au  Sable,  Mich. 


TRUCKING  BY  TROLLEY. 


W'c  learn  from  an  exchange  that  the  trolley  line  between 
Bessbrook  and  Newry,  two  English  market  towns,  makes  a 
considerable  addition  to   its    receipts    by    hauling  the   truck 


TRUCKING   BY    TROLLEY. 

wagons  of  the  neighboring  farmers  as  trailers.  In  order 
that  the  wagons  may  keep  the  track  a  second  pair  of  rails 
is  laid  inside  the  running  rails  and  slightly  aliove  the  latter. 
The  advantages  of  such  a  scheme  are  the  saving  in  horse- 
tlcsh  and  time. 


SPEED  REGULATION  IN  DETROIT. 


On  October  9  the  Detroit  city  council  passed,  in  great 
haste,  an  ordinance  limiting  the  speed  of  street  cars  through- 
out the  city  to  10  miles  per  hour.  So  much  opposition  to 
this  developed,  the  citizens  of  Detroit  fully  appreciating  the 
advantages  of  a  rapid  service,  that  the  council  subsequently 
reconsidered  its  action  and  referred  the  ordinance  to  a  com- 
mittee which  reported  in  favor  of  one  limiting  the  speed  to 
10  miles  within  one-half  mile  of  the  city  hall,  15  miles 
between  the  half-mile  circle  and  the  boulevard  which  sur- 
rounds the  city  at  an  average  distance  of  three  miles  from 
the  city  hall,  and  20  miles  elsewhere,  which  ordinance  was 
passeil. 


By  the  purchase  of  the  stock  and  part'  of  the  bonds  of  the 
Sea  Beach  and  of  all  the  stock  and  bonds  of  the  Sea  View 
road  the  Brooklyn  Rapid  Transit  Company  secures  a 
through   connection  to   Coney  Island    both  by    way  of  the 


Brooklyn  Bridge  and  by  boat  from  Bay  Ridge.  The  cost 
of  the  securities  is  placed  at  about  $750,000.  It  is  annouced 
that  both  roads  will  be   equipped  with  electricity. 
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